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LETTER  OF  TRANSMITTAL. 


Department  of  the  Interior, 

United  States  Geological  Survey, 

Division  of  Hydrography, 

Washington,  D.  C,  May  17,  1902. 

Sir:  I  have  the  honor  to  transmit  herewith  a  manuscript  giving  the 

results  of  operations  at  various  river  stations  in  1901,  and  request 

that  it  be  published  in  the  series  of  Water-Suppl}'  and  Irrigation 

Papers.     The  material  has  been  divided  into  two  parts,  the  first  part 

relating  to  the  eastern  portion  of  the  country  and  the  se<^ond  part  to 

the  western. 

The  general  conclusions  drawn  from  the  operations  at  the  river 

stations,  together  with  diagrams,  maps,  and  illustrations,  are  being 

prepared  for  publication  in  the  new  Professional  Papers  series,  being 

designed  to  be  in  form  and  substance  similar  to  preceding  volumes 

known  as  Part  IV  of  the  Eighteenth  to  the  Twent^^-second  Annual 

Reports. 

Very  respectfully, 

F.  H.  Newell, 

Hydrographer  in  Charge. 
Hon.  Charles  D.  Walcott, 

Director  United  States  Oeological  Sii/ri^ey. 
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OPERATIONS  AT  RIVER  STATIONS,  1901 

PART  I —(EAST  OF  MISSISSIPPI  RIVER.) 


MAIIO:   RIVKR8. 

The  rivers  of  the  State  of  Maine  furnish  some  of  the  best  water- 
power  sites  in  the  United  States.  Tlie  large  i-ivers  have  their  sources 
in  genei'al  at  high  elevations  among  the  mountains  and  hills  of  the 
central  and  northern  part  of  the  State.  Their  fall  is  rapid,  with 
frequent  vertical  drops  over  granite  ledges.  Building  stone  is  abun- 
dant in  nearly  all  the  drainage  basins.  The  rocky  beds  furnish 
excellent  foundations  for  dams  and  mills,  and  the  excellent  harlK)rs 
along  the  coast,  together  with  the  railroad  lines  following  the  lower 
courses  of  the  streams,  give  for  a  large  part  of  the  State  excellent 
t  ransportation  facilities.  The  extensive  lake  areas,  aggregating  2,300 
S'luare  miles,  furaish  natural  reservoirs  for  the  storage  of  storm 
waters  that  could  not  be  equaled  throughout  the  United  States.  In 
addition  to  the  lakes,  the  extensive  forests  covering  the  greater  part 
of  the  State  and  the  gravelly  and  porous  soil  tend  to  make  the  flow  of 
the  Maine  rivers  remarkably  uniform. 

During  the  summer  of  1901  the  United  States  Geological  Survey 
commenced  the  hydrographic  study  of  the  State  of  Maine.  Prior  to 
that  time  records  of  flow  from  a  few  of  the  main  rivers  had  been 
furnished  by  engineers  and  manufacturing  companies  and  published  in 
the  reports  of  the  Survey.  It  is  hoped  that  these  records  may  be  con- 
tinued and  that  the  investigations  may  be  extended,  so  that  definite 
information  may  be  obtained  of  the  flow,  fall,  and  the  possW)ilitie8  of 
increased  storage  on  all  of  the  larger  streams  of  the  State. 

In  the  following  pages  the  recoi-ds  of  flow  for  the  year  1901  are 
published  for  all  stations  for  which  such  figures  are  available.  In 
addition  to  these,  gage  heights  are  given  at  a  number  of  the  new  sta- 
tions established  by  the  Survey,  with  the  results  of  current-meter 
measurements  made  from  time  to  time.  As  soon  as  these  stations 
have  been  continued  for  a  sufficient  period  to  permit  of  the  construc- 
tion of  a  rating  curve  for  the  stations,  the  records  of  flow  for  each  day 
of  the  year  will  be  published. 

During  1901  rain  gages  were  established  by  the  Survey  at  The 
Forks,  Roach  River,  Northeast  Carr}^  Jackman,  and  Wytopitlock, 
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OPERATIONS    AT   RIVER   STATIONS,  1901. PART   I.  [no.  65. 


and  by  the  Kennebec  Water  Power  Company  at  Kineo.  Gaging  sta- 
tions were  selected  by  H.  A.  Pressey  and  N.  C.  Grover,  professor  of 
civil  engineering,  University  of  Maine,  and  established  by  the  Survey 
in  the  same  year  on  the  Kennebec  River  at  The  Forks  and  North 
Anson,  on  Roach  River  at  Roach  River,  on  Dead  River  at  The  Forks, 
on  C^arrabasset  River  at  North  Anson,  and  on  Penobscot  River  at 
Montague. 

Descriptions  of  the  drainage  areas  of  the  Maine  rivers  will  be  found 
in  Water-Supply  and  Irrigation  Paper  No.  (>9,  and  records  of  flow  for 
past  yeai*s  will  he  found  in  the  same  paper. 

PENOBSCOT   RIVER. 

The  Penobscot  is  the  largest  of  the  Maine  rivers  flowing  into  the 
Atlantic,  and  owing  to  its  large  fall  and  its  nuiiierous  lakes  is  imi)or- 
taiit  as  a  water-power  stream.  The  basin  is  described  in  Water- 
Supply  and  Irrigation  Paper  No.  60.  Few  measurements  of  flow  have 
been  made  on  the  river,  but  the  results  of  two  measurements  made 
at  Orono,  in  1884  and  1886,  are  given  in  Water-Supply  and  Irrigation 
Paper  No.  69. 

A  record  of  the  flow  at  Sunk  Haze  Rips,  near  Costigan,  Me.,  was 
kei)t  from  September  15,  1899,  to  September  22,  1900.  The  rating 
curve  was  constructed  from  tube-float  measurements  made  by  George 
F.  Hardy  and  reported  to  the  supreme  court  of  Maine  on  October  23, 
1901.  The  drainage  basin  at  Sunk  Haze  Rips  hiw  an  area  of  7,450 
squan*  miles.  The  results  of  the  mea«ui*ements  at  this  point  are 
given  in  the  following  table: 

Daily  discharge,  in  second-feet,  of  PenobHCof  River  at  Sunk  Haze  Rips,  Costigan, 

Me.,for  1S99, 


Day. 


Sept. 


2 

•i 


5. 

6.         .     .. 

7 

8 

9      

10        

11      

Vi    

1 

'"  1 

""*"  —            *- 

13 

14 

15 

1    2,K«) 

16 

,    2,640 

17 

2,m) 

Oct. 

Nov. 

8,450 

3,300 

4,250 

5,600 

5.100 

10.850 

3.9a) 

LJ,300 

H,550 

11,000 

3,:«o 

10,860 

3,190 

10,500 

3.300 

14,000 

3.200 

9,090 

3,1«) 

8,300 

3,100 

7,620 

2,950 

7,300 

2.750 

6,020 

2,630 

6,240 

2,6:*) 

6,100 

2,:«) 

6,100 

2,410 

5,800 

D€H!. 


4,8<10 
5, 100 
5.950 
8,U0O 
8,750 
8,650 
8.650 
7,7<J0 
8,. 500 
7,900 
7.440 
7,230 
9,400 
11.5a) 
11,5(X) 

lo.aio 

9,750 


Day. 


lt( 
19 
20 
21 

22 

2:^ 

24 
25 
26 

27 
28 
29 

:« 

!   31 


Sept. 


2,.'fii0 
2,900 
2.:{80 
2,450 
2,750 
2,670 
2,850 
2, 450 
•3,410 
•3,:«)0 
3, 140 
3,020 
3.190 


Oct.    I   Nov. 


Mean. 


2,808 


2,3:«) 

2,330 

2,;«o 
2,4:» 

2,350 
2,100 
2,670 
2,420 
2,330 
2,100 
2,330 
2,160 
'2,000 
2,550 


4,400 
5,100 
6,250 
5,960 
6,240 
6,700 
6,800 
6.450 
5,600 
5,100 
5,250 
6,600 
6,800 


2,764      7,170 


j.^foc« 


10.150 

10,150 

10,500 

11,000 

11,250 

11,200 

10,300 

9,850 

9,750 

9,200 

8,850 

8,570 

8.4UI 

9,4:«) 


9,014 


•  Shut  down  at  Montague. 
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Daily  discharge,  in  second-feet,,  of  Penobscot  River  at  Sunk  Haze  Rips,  Costigan, 

Me.,  for  1900. 


Day. 


1 

2 

3 

4 

5 

6 

t  . - 

8 

9 

10 

11.. :.. 

12 

13 

14 

15 

16  

17 

18 

19 

20.       

21 

22 

23 

24 . 

25.. 

26 

27. 

28     

29 

3f> . 

31 

Mean 


9,600 
10,000 
10,500 
11,700 
11,900 
11,200 
11,000 
10,000 
10,150 
10,150 
10,150 
12,600 
13,600 
18,160 
12,750 
12,200 
11,960 
12,400 
12,200. 
11,800 
11,850 
12,600 
13,600 
14,850 
15,650 
16,300 
19,000 
27,600 
32.000 
33,500 
35,400 


14,876 


36,000 
36,800 
38,700 
32,200 
31,700 
31,800 
31,600 
31.000 

3o;ooo 

20.200 
27;  200 
26,200 
27,160 
29,800 
43,000 
61,000 
52,400 
49,900 
47,300 
45,000 
43,000 
39,700 
38,300 
35,700 
34,800 
38,300 
44,400 
47,300 


47.600 
47,500 
45.600 
44,400 
42,300 
41.400 
39,400 
37,700 
36,600 
85,100 
83,000 
32,660 
31,100 
80,500 
29,800 
29,200 
34,800 
44,100 
33,200 
32,500 
62,700 
62,500 
61,800 
60,500 
58,000 
55,500 
64,800 
57,500 
48,100 
44,500 
41,300 


37,262  ,  48,828 


Apr. 


40,800 
89,600 
41,300 
44,500 
46,000 
43,800 
42,600 
45,3(» 
48,800 
44,600 
48,800 
86,600 
38,000 
42,600 
44.500 
46,100 
48,100 
49,400 
64,800 
62,400 
62,000 
75,100 
74,700 
71,400 
69,600 
67,500 
65,300 
61,700 
59,600 
66,800 


52,407 


May. 


60,400 
54,800 
64,100 
61,200 
72,600 
74,700 
69,900 
66,900 
63,600 
63,000 
61,700 
58,000 
53,4a) 
49,400 
50,100 
64,100 
60,700 
50,800 
48,800 
54,100 
62,400 
55,700 
61,700 
60,000 
57,800 
55,000 
60,800 
49,800 
47,100 
44,200 
39,900 


66,632 


June. 


34,800 
30,800 
86,800 
41,600 
88,200 
84,700 
32,800 
80,800 
27,400 
24,200 
24,200 
23,900 
22,800 
22,000 
18,400 
19,000 
17,600 
14,600 
13,600 
12,600 
10,600 
9,700 
12,200 
10,150 
9,4a) 
8,300 
8,150 
7,800 
9,000 
10,150 


July. 


20,435 


11,900 
12,200 
11,900 
11,300 
11,700 
12,600 
12,800 
12,800 
18,200 
14,100 
14,100 
14,100 
14,400 
13,900 
14,600 
14,000 
11,900 
13,200 
16,900 
21,400 
18,700 
14,400 
12,900 
11,J«) 
11,800 
12,2a) 
15,100 
15,100 
14,800 
14,6a) 
18,550 


Aug. 


13,769 


14,100 

18,660 

12,900 

12,700 

12,400 

12,400 

12,050 

12,050 

12,050 

12,050 

12,050 

13.4a) 

13,200 

12,7a) 

12,400 

13,400 

12,400 

12,050 

11,900 

11,700 

11,200 

10,450 

9,000 

7,660 

6,350 

4.860 

6,6(X) 

6,450 

6,160 

5,950 

6,200 


10,722 


Sept. 


6,960 
5,950 
6,950 
6,950 
6,100 
6,950 
6,8a) 
6,250 
6,800 
5,400 
3,140 
3,270 
3,100 
3,270 
3,350 
3,250 
3,050 
3,020 
2,8a) 
2,(fflO 
2.8H0 


4,507 


A  gaging  station  was  established  by  the  Unitred  States  Geological 
Survey  at  Montague  on  November  5,  1901.  The  drainage  area  at 
Montague  is  6,890  square  miles.  The  measurements  are  made  from 
the  bridge  across  the  Penobscot.  A  wire  gage  was  established,  read- 
ing to  feet  and  tenths  and  referred  to  a  bench  mark,  the  top  of  the 
northwest  corner  of  second  course  below  bridge  seat,  easterly  abut- 
ment, the  elevation  l>eing  25.78  feet.  The  initial  point  of  sounding 
is  at  the  extreme  end  of  the  inclined  end  post  on  upstream  side  of 
bridge.  The  channel  is  straight  for  1,000  feet  above  and  3,000  feet 
below  the  station,  and  the  current  is  swift.  The  banks  are  high  and 
rocky,  and  the  bed  rocky,  with  some  gravel.  The  gage  is  read  twice 
daily — 7  a.  m.  and  5  p.  m. — by  A.  H.  Hanson,  a  merchant  in  Mon- 
tague. The  measurements  made  on  November  5, 1901,  when  the  gage 
height  was  2  feet,  gave  a  discharge  of  3,073  cubic  feet  per  second. 

Daily  gage  height ,  in  feet,  of  the  Penobscot  River  at  Montague,  Me.,  for  1901. 


Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec. 

Day. 

Nov. 

j-/ec. 

Day. 

Nov. 

Dec. 

1 

2.0 
2.0 
2.0 
2.0 
2  0 
2.0  1 
2.0 
2.0 

9 

2.3 
2.4 
2.5 
2.5 
2.5 
2.3 
2.2 
2.2 

2.0 
2.1 
2.5 
3.3 
3.8 
4.5 
6  2 
14.0 
1 

'17 

2.1 

2.2 

2.2 

2.2 

2.0 

2.0 

2.85 

2.2 

14.5 
11.8 
8.75 
7.8 
7.1 
6.46 
6.0 
5.86 

26 

2.2 
2.2 

2.1 
2.0 
2.0 
2.0 

6.95 

2 1 

10 

18 

26 

6.2 

3 J 

1) 

19 

27 

6.9 

4 : :  - 

12 

20 

28 

6.46 

5  

2.0 
2.0 
2.0 
2.15 

18 

21 

29 

6.1 

6   

14 

22 

30 

6.3 

7   

16 

23 

31 

6.4 

8 

16 

24 

16 
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KENNEBEC  RIVER. 

As  stated  on  page  14,  a  numl>er  of  stations  were  established  in  the 
fall  of  1901  on  the  Kennebec  River  and  its  tributaries.  Since  1892 
records  have  been  kept  at  Waterville  by  the  Ilollingsworth  &  Whit- 
ney Pulp  and  Paj)er  Company,  and  have  been  published  by  the 
Survey.  A  summary  of  these  results  will  be  found  in  Water-Supply 
Paper  No.  G9.  Records  for  the  year  1901  are  not  now  available,  but 
it  is  hoped  that  these  can  be  published  in  a  later  report. 


KENNEBEC   RIVER  AT  THE  FORKS,  ME. 

This  station  was  established  by  N.  C.  Grover,  September  28,  1901, 
at  the  bridge  across  tlie  Kennebec  River  at  The  Forks.  The  gage 
is  a  vertical  rod,  graduated  to  feet  and  tenths,  and  referred  to  a 
bencli  mark  whicli  is  the  top  of  a  bolt  on  east  abutment,  north  end  of 
bridge;  the  elevation  of  the  bench  mark  is  12.85  feet.  The  initial 
point  of  sounding  is  on  the  left  bank,  marked  by  a  rod  across  the 
bridge,  just  above  the  abutment  and  below  the  bridge  floor.  The 
channel  is  straight  above  the  station  for  about  200  feet  and  below  for 
a  distance  of  500  feet.  The  current  is  swift,  the  banks  high  and 
rocky,  with  a  rocky  and  permanent  stream  bed.  The  gage  is  read 
twice  daily,  7  a.  m.  and  5  p.  m.,  by  William  W.  Young.  The  drain- 
age area  of  the  Kennebec  River  at  this  point  is  1,640  square  miles. 
The  following  measurements  of  flow  of  the  Kennebec  were  made 
during  1901  by  N.  C.  Grover: 

September  28, 1901:  Gage  height,  2.7  feet;  discharge,  1,841  cubic  feet  per 

second. 
October  20,  1901:  Gage  height,  1  foot;  discharge,  469  cubic  feet  per  second. 

Daily  gage  height,  in  feet,  of  Kennebec  River  at  TJie  Forks,  Me.,  for  1901, 


Day.    I  Sept.  I  Oct.   Nov.  i  Doc. 


1 
2 

3 
4 

5 
6 
7 
8 
9 
10 
11 


2.4 
2.4 
2.4 


2.6 
2.6 
2.6 
2.6 


Day.    i  Sept.  Oct.  I  Nov 


2.5  I  2.5    ' 


12 
13 
14 
15 
10 


2.25    I  17 


2.4 

2.4 
2.5 
2.5 
2.4 


2.15 
I  2.05 

2.05 
I  1.9 
I  1.8 


2.5 
3.0 
3.0 


18 
19 
20 
21 


2.55 

2.55 

2.65 

2.05 

2.0 

1.45 

1.15 

.9 

.9 
1.0 

.9 


1.7 
1.8 
1.7 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 


Dec.  1 1  Day.   |Sept.  Oct. 


3.0 
3.4 
4.0 
9.0 
8.0 
8.0 
7.0 
6.0 


23 

24 

25 , 

26 1 

27 

28 1 

29 2.6 

30 1    2.5 

31 


1.25 

2.06 

2.15 

2.05 

2.06 

2.0 

2.0 

2.5 

2.5 


Nov. 


2.06 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 


X^OOft 


KENNEBEC   RIVER  AT  NORTH  ANSON,   ME. 

This  station  was  established  on  October  18,  1901,  by  N.  C.  Grover. 
It  is  located  1^  miles  east  of  North  Anson,  and  is  reached  by  pri- 
vate conveyance.  Measurements  are  made  from  the  bridge  across 
the  Kennebec.  The  gage  is  a  vertical  rod  graduated  to  feet  and 
tenths  and  fastened  to  the  bridge  pier.  It  is  referred  to  two  bench 
marks,  one  being  the  top  of  pier  back  of  gage,  elevation  22.5  feet. 
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and  the  other  the  top  of  the  southeast  corner  of  the  twelftli  stone 
from  the  top  of  west  abutment,  elevation  0.55  feet.  The  initial  point 
of  sounding  is  on  the  left  bank  at  the  outside  of  the  end  iwst  of  the 
bridge.  The  channel  is  straight  above  the  station  for  500  feet,  and 
below  for  1,000  feet.  The  current  is  swift,  the  riglit  bank  high  and 
rocky,  while  the  left  bank  is  comparatively  low  and  subje(*t  to  over- 
flow at  the  time  of  highest  water.  The  bed  of  the  stream  is  rocky,  with 
sand  over  a  portion  of  the  section.  The  gage  is  read  twice  daily,  at 
8  a.  m.  and  4  p.  m.,  by  II.  C.  Stetson,  the  toll  collector  at  the  bridge. 
The  drainage  area  is  2,025  square  miles.  The  following  measurements 
were  made  during  1901  by  N.  C.  Grover; 

October  14,1901:    gage   height,  3.2  feet;   dist^harge,  3,145  cubic   feet  per 

second. 
October  18,  1001:  gage  height.  3  feet;  discharge,  2,465  cubic  feet  per  second. 

Daily  gage  height,  in  feet,  of  Kennebec  River  at  North  Anson,  Me,,  for  1901. 


Day. 

Oct. 

1 
Nov. '  Dec'.. 

1.. 

3.0      4.0 

2 

3 

3.0      5.0 
2. 85  i  5. 15 

4 

3.1    ' 

5 

3.0 
2.9 
2.7 
2.5 

6 

t ' .. 

8 

10„ 

2.55    

2.55  ' 

11 

2.35 

Day. 


12 

13 , 

U 

15 ' 

16 

17 

18 

19 1 

20 ' 

21 

22 


Oct. 

Nov. 
2.5 

Dec. 

2.55   

2.85  ' 

2.75   

2.75    

2.7 

2.7 
2.7 

2.7 
2.8 
2.&5 



2.45 

2.3 

2.25 

Day. 


Oct.  .Nov. 

I 


Dec. 


28. 
24. 
35. 

36. 
27. 

38. 
29. 

:*). 

31. 


ROACH  RIVER  AT  ROACH  RIVER,  ME. 

This  stream,  entering  Moosehead  Lake  from  the  east,  rises  in  the 
highland  region  of  Maine,  its  basin  being  well  wooded  and  containing 
several  ponds  of  considerable  size.  At  the  foot  of  Lower  Roach  Pond 
is  a  dam,  owned  by  the  log  drivers,  which  controls  the  flow  of  the 
river.  The  drainage  area  of  the  river  at  this  point  is  70  square  miles. 
The  station  at  Roach  River  was  established  November  10,  1901,  by 
N-  C.  Grover.  It  is  reached  by  a  stage  from  Lily  Bay.  The  gage  is 
a  vertical  rod  spiked  to  the  timber  retaining  embankment  on  the  left 
bank  of  the  sti-eam.  It  is  divided  into  feet  and  tenths  and  referred 
to  a  bench  mark,  a  cross  on  the  top  timber  to  which  the  gage  is  spiked, 
the  elevation  of  this  mark  being  9  feet.  The  gage  is  read  twice  daily, 
at  9  a.  m.  and  3  p.  m.,  by  C  H.  Sawyer,  hotel  keeper.  No  measure- 
ments have  been  made  during  1901. 

IRR  65—02 2 
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Daily  gage  height,  in  feet,  of  Roach  River  at  Roach  River,  Me,,  for  190  J. 


Day. 

Nov. 

D«c. 

2.3 

2.3 

2.3  ' 

2.3 

2.8 

2.3 

2.3 

3.8 

1 . 

2 ' 

8 1 

4 1 

5 

6 

7 

8 

Day. 


9 

10 

2.2 

11 

2.2 

12 

2.2 

13 

2.3 

14 

2.35 

15 

2.8 

16 

2.3 

Nov. '  Dec. 


2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.ft5 

3.1 


Day. 


17 
18 
19 
20 
31 
22 
23 
24 


Nov. 


2.3 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.3 


I 

Dec. 

Day. 

Nov. 

2.2 
2.2 
2.2 
2.2 
2.3 
2.3 

Dec. 

3.5 

25 

3.35 

3.5 

28 

8.65 

3.5  1 

27 

3.4 

3.5 

28 

2.(^ 

3.5 

29 

2.8 

3.5 

30 

2.8 

3,25 

31 

2.8 

3.0  1 

DEAD   RIVER  AT  THE  FORKS,  ME. 

This  tributary  of  the  Keniiel)e(;  has  its  headwaters  in  the  mountains 
between  Maine  and  Canada  and  flows  in  a  general  easterly'  direction, 
entering  the  Kennebec  at  The  Forks.  Its  basin  contains  840  square 
miles  and  is  40  miles  in  extreme  length  by  30  in  width  and  completely 
wooded.  Through  a  large  portion  of  its  length  the  river  flows  through 
swamps;  in  its  lower  course  it  has  considerable  fall.  The  only  dams 
on  the  stream  are  owned  by  the  log-driving  companies,  and  the  gates 
are  kept  open  after  the  drive  is  out  of  the  river.  The  station  is  li 
miles  west  from  The  Forks  and  is  reached  by  private  conveyance. 
The  measurements  are  made  from  a  boat  guided  by  a  half-inch  manila 
rope  stretched  across  the  river.  The  gage  is  a  vertical  rod  graduated 
to  feet  and  tenths  and  referred  to  two  bench  marks.  One  is  on  the 
right  bank  on  the  top  of  large  bowlder  at  end  of  wharf  on  which  ga^e 
is  placed;  its  elevation  is  4.48  feet.  The  other  is  on  the  left  bank,  200 
feet  above  the  gage,  on  the  top  of  bowlder;  its  elevation  is  10.89  feet. 
The  channel  is  straight  for  500  feet  above  and  below  the  gage,  the 
current  swift.  The  banks  are  rocky,  though  subject  to  overflow  at 
the  time  of  highest  water.  The  bed  is  rocky  and  permanent.  The 
gage  is  read  twice  daily,  6  a.  m.  and  6  p.  m.,  by  Jeremiah  Durgin,  jr., 
a  farmer  at  The  Forks. 

A  measurement  of  the  flow  at  The  Forks  was  made  on  September 
29,  1001,  when  the  gage  reading  was  0.4  feet  and  the  discharge  253 
cubic  feet  per  second. 

Daily  gage  height,  infect,  of  Dead  River  at  21ie  Forks,  Me.,  for  1901, 


Day. 

Sept. 

Oct. 
0.35 

•  » 

•  % 

!3 
.3 
.3 
.3 
.3 
.3 
.4 
.5 
.8 
1.5 

Nov. 

0.5 
.4 
.5 
.5 
.45 

!5 
.5 
.5 

Dec. 

Day. 

1 
Sept. 

Oct. 

1.6 
1.3 
.95 

.85 

.8 

.65 

.7 

.8 

.8 

.   1 

.7 

.7 

.6 

.56 

.5 

Nov. 

Dec. 

1 

0.8 
.8 
.7 
.7 
.7 
.8 
.8 

17 1 

0.5 
.4 
.4 
.5 
.5 
.5 
.6 
.6 
.6 
.6 
.7 
.7 
.7 
.8 

2 : :::::;:: 

18 

8 

19 

4 

30 ; 

5            L 

21 ,  ..  .. 

6 

22 

7 

23 ' 

8 

24 

9 

25 

10 

26 

11 

27 

12::::::::::::;:  ::;::::: 

28 

13 

29 

30 

31. 

0.4 
.4 

14 

15 

16 

MAINE. 
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CARRABASSBT  RIVER  AT  NORTH   ANSON,  ME. 

This  river  enters  the  Kennebec  from  the  west  at  North  Anson. 
Its  basin  has  steep  sloi)eK,  partly  in  farm  lands,  with  no  natural  reser- 
voirs. Dams  have  been  eonstruct>ed  and  power  used  at  New  Port- 
land, East  New  Portland,  and  North  Anson.  The  drainage  area  is 
330  square  miles.  On  October  19,  1901,  a  gaging  station  was  estab- 
lished on  the  Carrabasset,  4  miles  west  of  North  Anson,  by  N.  C. 
Grover.  The  gaging  is  made  from  a  boat  held  in  position  by  a  manila 
rope  stretched  across  the  stream.  The  gage  is  a  vertical  rod  graduated 
to  feet  and  tenths,  and  referred  to  A  bench  mark  on  a  blazed  spruce 
tree  40  feet  from  the  gage.  The  elevation  of  bench  mark  is  10.78  feet. 
The  gage  is  read  every  morning  by  N.  Q.  Hilton,  a  farmer  in  North 
Anson,  Me.     No  measurements  have  been  made  at  this  station. 

Daily  gage  height,  in  feet,  of  Carrabasaet  River,  at  North  Anson,  Me. ,  for  1901, 


Day. 

Nov. 

Dec. 

'   Day. 

Nov. 

0.3 
.3 
.3 
.2 
.2 
.2 
.8 
.2 

Dec. 

Day. 

1 
Nov.  Dec. 

Day. 

Nov. 

Dec. 

1 

0.6 
.6 
.6 
.5 
.5 
.5 

9 

...... 

17 

0.2 

:l 

.4 
.3 
.2 
.2 
.2 

1 

25 

0.2 
.2 
.2 
.2 
.2 
.1 

2 

"o.'i' 

.4 
.4 
.3 
,3 
.3 

10 

18 

1  28 

3 

11 

19 

27 

4 

■  12 

20 

28 

5   

13 

21 

29 

H 

14 

22 

30 

i  ...... 

15 

23 

31 

8 

16 

24 

COBBOSSEECONTEE   RIVER  AT  RESERVOIR  DAM  NEAR  AUGUSTA,  ME. 

This  river  is  described  in  Water-Supply  Paper  No.  69,  and  records 
of  discharge  measurements  from  1890  to  1901,  inclusive,  will  be  found 
in  the  same  paper.  The  measurements  are  made  at  the  reservoir 
dam,  where  the  discharge  of  the  river  is  controlled  by  gates,  except 
during  flood  stages.  The  gates  are  closed  on  Sundays,  and,  except 
at  high  stages,  no  water  is  allowed  to  pass.  The  measurements  are 
made  by  Mr.  Alexander  II.  Twombly,  engineer  of  the  Forest  Paper 
Company,  at  Yarmouth ville,  Me. ,  who  has  kindly  furnished  the  figures 
for  publication. 
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OPERATIONS    AT    RIVER   STATIONS,  1901.— PART    I. 


[NO.  65. 


Daily  discharge,  in  aecond-feet,  of  Cdbbosseecontee  Ri'iJer  at  reservoir  dam,  near 

Augusta,  Me.,  for  1901. 


1 
2 

3 


5 
6 

^» 

I 

K 

i) 

10 

11 

13 

i;i 

J4 
15 
16 
17 
18 
19 
20 
21 
22 
Zi 
24 
25 
2» 
£7 
2H 
2J) 
») 
81 


Day. 


240 

240 

250 

250 

250 

(M 

250 

250 

250 

250 

240 

240 

(•) 

220 

220 

220 

220 

220 

220 

(•) 

220 

220 

220 

220 

220 

220 

(•) 

220 

220 

220 

220 


Feb. 


Mar. 


220 
220 
(■) 
220 
220 
220 
220  i 
220  , 
220  ! 

(•)  ' 

200 

200  ; 

20t) 

200 

180 

180 

(■) 

125  , 

125 

125 

125 

125 

125 

125  I 
125 
120 
120  1 
I 


Apr.  May. 


120  , 
120  I 

(•)  ■ 

120 

120 

120 

120 

120 

120 

(•) 
IBO 
170 
200  I 
220  ' 
220  : 
220 
(•)  I 
220 
220  I 
220  ' 
220 
250 
250  I 
(•)  ' 
270  I 
524  I 
919  I 
,4(M  ' 
,2«2  i 
824 
509 


535 
499 
UQ 
1,439 
2,118 
2,34:4 
2,0K9 
3,  111 
3,2(r> 
3,050 
2,872 
2,649 

2#,  tloU 

2,534 
2,339 
2,213 
2,089 
2,rtW 
1.921 
1,7»5 
1,143 

1,194 

1,296 

1,194 

1.046 

907 

1,109 

985 

200 


260 
260 
260 
(») 
200 
2H0 
2H0 
280 
280 
280 
(*) 
280 
280 
280 
280 
280 
280 
(•) 
280 
280 
280 
280 
280 
280 
26 
286 
286 
354 
398 
483 


Mean 231       ITS      :i44  I    2,046 


290 


June. 

July. 

510 

280 

48:} 

280 

4:19 

280 

3(« 

(•) 

mi 

280 

:4H 

280 

:«)0 

(*) 

:«o 

280 

280 

280 

280 

280 

280 

280 

280 

280 

280 

280 

280 

(•) 

280 

280 

(•) 

280 

280 

280 

280 

280 

280 
9M) 

280 

280 
280 
280 
280 
280 
280 
280 
280 
280 
(•) 


(•) 

280 

280 

280 

280 

280 

28l» 

280 

280 

280 

280 


Aug. 


280 

280 

280 

(•> 

280 

280 

280 

280 

280 

280 

(•) 

280 

280 

280 

280 

280 

28f» 

(•) 

280 

280 

280 

280 

280 

280 

(•) 

28l» 

280 

280 

280 

280 

280 


Sept.l  Oct.  Nov.  j  Dec. 


306  I  280 


280 


TWO  • 
280  I 
280  I 
280  ' 
280 
280 

(») 

280 

280 

2H0 

280 

280 

270 

(•) 

270 

270 

270 

270 

270 

270 

(•) 

270 

270 

270 

270 

270 

270 

(») 

270 


27(1  I 
270 

250  I 
250  I 
250 

(•)  I 
250  I 
250  I 
250  1 
250  I 
250  I 
250  I 
(•) 

:^) 

250 
250 
250 
250  I 
250  ; 
(•) 
250  , 
250 
250 
250 
250  I 
250 
(»)  I 
250 
250  I 
250 
250  I 


250  ! 
250  ! 

(•)  ! 

250 
250 
250 
250 
260 
250 

(•) 

250 

250 

250 

250 

250 

250 

(•) 

250 

250 

250 

250 

250 

250 

(•) 
250 
250 
2SXi 

(•) 

220 

220 


274  I  252   246 


(•) 
220 
220 
220 
220 
220 
220 

(•) 

220 

220 

220 

220 

220 

220 

(*) 

2,700 

2,000 

1,143 

999 

270 

270 

(•) 
270 
270 
270 
270 
270 
270 

(•) 
284 

l,i4:i 


52(5 


*  Water  shut  Imck  on  Sundays  and  holidays  when  under  control. 


ANDROSCOGGIN   RIVER  AT  RUMFORD   FALLS,   ME. 

The  discharge  of  the  Androscoggin  River  at  Runiford  Falls  since 
1892  has  been  computed  by  Mr.  Charles  A.  Mixer,  resident  engineer 
of  the  Rumford  Falls  Power  Company.  These  figures  have  been 
published  from  time  to  time  by  the  Surve}',  and  a  complete  record  to 
date  will  be  found  in  Water-Supply  Paper  No.  69. 


MAFN^E. 
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The  following  tAble  gives  the  record  for  the  year  1901 : 

Fkiily  diacharge,  in  secotul-fect ,  of  Androstcoggin  River  at  Rumford  Falls,  Me., 

for  1901. 


Day. 


Jan. 


1 1,872 


1,757 

i.eee 

1,872 
l.Hll 
1,9()1 
1,H90 
2,016 
1.974 
1,90K 
l,8ri6 
1,HQB 
1,$«5 
1,S8K 
1.H96 
l,afj6 

17 1  2,()H2 

18 2,(fc» 

19 '  1,891 

3» ,  1,895 

21 '  i,9(yr 


Feb.     Mar 


2 

3 

4 

.5 

6 

7 

8 

9 

lU 

11 

12 

i:i 

14 
15 

1« 


22 
2» 
24 
25 


2,  (It; 

1,925 

1,881 
1,917 


26 1,88« 


27 

38 
29 


1,  Wwi 

1,868 

i,8;fi 

1,82} 


ai i,8u» 


1,827 

.  1,«» 
1,837 
I  1.683 
>  1  641 
1,644 
1,605 
1,6(C1 
1.66:^ 

1.764 
2.496 
2,(J54 
1,949 
1.765 
1,868 
1,885 
1,912 
1,985 
1,909 
1,876 
1,842 
1.866 
1.863 
1,822 
1,776 
1,848 
1,856 


Mean  ..'  1,895     1,832 

I 


1,940 
1,»» 
1.984 
2,081 
2,124 
2,087 
2,061 
2,094 
2.191 
2.223 
2.056 
2.070 
2,113 
2,011 
1,961 
1,889 
1,934 
1,943 
l,9a< 
1,873 
l,98l» 
2,861 
3.407 
3,046 
2.865 
3,114 
3,720 
4.445 
3,846 
3,;J78 
3,234 


2,463 


Apr. 


2,887 
3.200 

'smt 

6,3IB 
8,«83 
8,328 
13,694 
17,062 
17,116 
16. 116 
16,966 
14,911 
12,811 
12,831 
14,286 
13,694 
13,680 
15,139 
16,181 
14,676 
19,219 
32,663 
30,619 
23,886 
19,065 
18,371 
16,162 
16,062 
16,198 
16,120 


May.    June.   July. 


16,128 

16, 173 

14,297 

13,977 

12,634 

11.614 

10,610 

9,4?2 

8,608 

8,608 

16,044 

16,607 

12,862 

12,068 

10,868 

9,871 

8,864 

8,054 

10,924 

16,808 

11,722 

9,310 

8,186 

7,678 

8,046 

6,711 

6,286 

7,300 

8,464 

7,910 

8,248 


6,712 
6,463 
7,223 
7.424 
6,725 
6,051 
6,634 
6,916 
,5,900 
6,766 
6,  .510 
4,668 
3,766 
3,680 
3,460 
3,206 
3,271 
3,040 
2,926 
2,992 
3,684 
3,227 
3,227 
3,297 
3,419 
3, 100 
2,831 
2,787 
2,868 
3,(J83 


14,891  I  10,7r4  i  4,420 


3,856 

3,192 

3,684 

3,670 

3,099 

2,681 

2,860 

3,209 

3,600 

3,432 

3,116 

3,446 

3,120 

1,902 

1,739 

1,784 

2,099 

2,842 

2,83:1 

2,675 

2,428 

2,054 

1,^4 

1.864 

1,822 

1,739 

1,612 

1,844 

2,2:« 

3,381 

3,833 


2,671 


Aug. 


8,063 
3,024 
2,899 
2.625 
2.941 
2,490 
3,547 
6,085 
4,616 
2,997 
3,377 
3,189 
2,927 
2,802 
2,6G8 
3,244 
3,135 
2,116 
2,118 
2,463 
2,7JB 
2,760 
2,682 
2,498 
2,499 
2,4«1 
2,287 
2,166 
2,114 
2,09(» 
1,926 


Sept.     0<t. 


2,788 


1,812 
1,862 
1,721 
1,024 
1,671 
1,643 
1,418 
1,447 
1,.518 
1,374 
1,449 
1,609 
1,631 
1,637 
1,442 
1,764 
1,742 
1,666 
1,611 
1,440 
1,521 
1,416 
1,966 
1,787 
1.635 
1,682 
1,343 
1,361 
1,489 
1,662 


1.696 

1,716 

1,671 

1,726 

1,670 

1,647 

1,768 

2.081 

2,021 

2,060 

1.982 

1.641 

1,706 

3,686 

6,137 

3,818 

2,911 

2,860 

2,8W| 

2,689 

2,866 

2,640  , 

2,222  J 

1,749  I 

1,808 

1,736 

1.728 

1,770 

1,873 

1,7.V) 

1,763 


Nov 


1,741 
1.606 

1,499 
1,600 
l,<f77 
1,666 
1,649 
1,689 
1,688 
1,676 
1,767 
1,787 
1,829 
1,814 
1,748 
1,640 
1,702 
1,700 
1,692 
1,592 
1,636 
1,637 
1,532 
1,.'>43 
1,426 
1,361 
1,233 
1,206 
1,600 


Dec. 


1,625 
1,427 
1.663 
1,409 
1,209 
1,340 
1,307 
1,388 
1,390 
1,609 
2,021 
2,087 
1,980 
2,616 
27,785 
22,  .578 
,6,243 
3,  .516 
2,865 
2,697 
2,473 
2,310 
2,298 
2,618 
2,436 
2,506 
2,628 
2,948 
2,643 
2,761 
2,813 


^.'lOO  I  2,224  '  1,0116     3,441 


PRE8UMPSCOT  RIVKB  AT  OUTLET  OF  SEBAGO   LAKE,  MAINE. 

Since  January,  1887,  the  flow  from  SebagoLake  has  been  measured, 
the  quantity  being  de<luce(l  from  the  openings  in  the  regulating  gates 
at  the  dam,  the  discharging  capacity  of  which,  under  different  condi- 
tions of  head,  has  been  determined  and  tabulated  by  Mr.  Hiram  F. 
Mills,  of  Lowell.  The  results  of  these  measurements  have  been  fur- 
nished by  Messrs.  S.  D.  Wari'cn  <fe  C'o.  The  drainage  area  at  the 
point  of  measurement  is  470  .square  miles,  of  which  about  GO  square 
miles  are  lake  surface.  The  basin  is  descril)ed  in  the  Nineteenth 
Annual  Report,  Part  IV,  and  in  Water-Supply  Paper  No.  69,  where 
reeoitls  for  former  years  are  given. 
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OPERATIONS    AT    RIVER   STATIONS,  1901. PART   I. 


[NO.  65. 


The  following  table  gives  the  record  for  1901 : 

Daily  discharge,  in  secoiul-feet,  of  I^esiimpHCot  River  at  outlet  of  Sebago  Lake^ 

Maine,  for  1901. 


Day. 

Jan. 

647 
047 
647 
647 
647 
387 
643 
64:3 
643 
64:3 
643 
64:3 
367 
641 
641 
641 
641 
641 
641 
641 
6:37 
6:37 
637 
6:37 
637 

6:37 

387 
6?J 
673 
673 
673 

Pel). 

673 
673 
550 
6(t7 
667 
(W7 
667 
667 
667 
550 
66(» 
660 
660 
66(» 
600 
660 
517 
6r,3 
67:3 
673 
67:3 

673 
550 
667 
667 
667 
667 

Mar. 

667 
667 

550 
6He3 

m\ 

693 
0«3 
693 
69:3 
567 
8:33 
73:3 
467 
467 
583 
667 
3:33 
7:3:3 
73:3 
T.i\ 
753:3 

5a) 

500 
333 
683 
683 
(«3 
683 
68:3 
683 

:387 

Apr. 

538 
538 
5:38 

538 
538 
5:38 

:«7 
0 
0 

15 
175 
1T5 
175 

:3no 
6:« 
6:3:3 

63:3 
(S3:3 

6:33 

633 
300 
500 
8:33 
333 
833 
667 
667 
333 
673 
6r3 

May. 

._ 

673 
67:3 
673 
673 

683 
683 
68:3 
683 
333 
3:353 
333 
093 
698 
693 
093 
698 
603 
333 
708 
7U5 
708 
708 
350 
360 
:333 
738 
738 
728 
728 
728 

June. 

July. 

747 

747 
747 
747 
747 
747 
400 
713 
713 
713 
713 
713 
713 
400 
7(r7 
707 
707 
707 
707 
707 
400 
700 

7m 

700 
70J) 
700 
700 
300 
0»3 
09:3 
093 

Auff. 

698 
698 
008 
300 
6«3 
698 
698 
693 
693 
693 

2m 

520 
520 
520 
520 
520 
:3[N) 
543 
54:) 
543 
543 
543 
543 
:300 
66S 
662 
662 
662 
662 
062 

575 

Sept. 

:300 
663 
653 
653 

65:3 

653 
653 
:300 
642 
642 
642 
642 
642 
642 
800 
687 
667 
667 
667 
667 
667 
300 
658 
ff)8 
658 
658 
658 
658 
:300 
660 

Oct. 

660 

660 
650 
283 
647 
647 
647 
647 
647 
647 
283 
317 
317 
317 
643 
643 
643 
288 
687 
687 
687 
687 
687 
687 
283 
630 
6:30 
630 
630 

Nov. 

630 
630 
»<3 
717 
717 
717 
717 
717 
717 
288 
067 
067 
667 
667 
687 
667 
233 
663 
663 
663 
663 
663 
663 
267 
«7 
667 
667 
657 
657 
657 

J-FVM-ra 

1 

728 
466 
993 
9flE3 
993 
9K3 
993 
9»3 
466 
795 
795 
795 
795 
795 
795 
450 
712 
712 
713 
712 
712 
712 
4<N) 
62!} 
62:3 
62:3 
623 
623 
623 
400 

267 

2 

OC 

3 

007 

A 

097 

5.... 

097 

6 

697 

7 

097 

8 

2ff! 

9 

7tX) 

10 

71X1 

11 

7(N) 

12 

700 

13 

7(KI 

14 

7(N) 

15 

2(K) 

16 

5^«l 

17 

58:3 

18 

7(K) 

19 

7(M) 

20 

21 

22 

7(« 
7110 
200 

23 

70(1 

24 

700 

25 

700 

26 

7(K) 

27 

700 

28 

700 

29 

7a> 

30 

7(K1 

81 

7U> 

Mean 

619 

649 

62:3 

466 

005 

722 

670 

596 

674 

618 

616 

OTHER  NEW  ENGIiANI)  RIVERS. 


MERRIMAC  RIVER  AT  LAWRENCE,  MASS. 

Records  of  flow  of  this  river  at  Lawron(»o  have  l)een  kept  for  more 
than  fifty  years,  but  liave  never  been  published  in  full.  Figures  for 
the  monthly  maximum  and  minimum  discharge  from  1800  to  1897 
were  published  in  the  Nineteenth  Annual  Report,  Part  IV;  the  daily 
discharge  for  1897, 1898,  and  1899  in  Water-Supply  Paper  No.  35;  the 
daily  discharge  for  1900  in  Water-Supply  Paper  No.  47.  These 
figures  are  furnished  ])y  Mr.  R.  A.  Hale,  engineer  of  tlie  Essex  Water 
Power  Company. 

SOUTH   BRANCH   OP  NASHUA  RIVER  AT   CLINTON,  MASS. 

Since  July,  1896,  the  flow  of  the  South  Branch  of  Nashua  River  has 
been  measured  at  Clinton,  Mass.,  hy  the  Metropolitan  water  board. 
The  results  of  these  measurements  have  been  furnished  by  Mr.  Fred- 
eric P.  Stearns,  chief  engineer.  Beginning  with  1897  the  flow  has 
been  corrected  for  loss  and  gain  of  storage  in  ponds  and  mill  reser- 
voira  on  tlie  watershed,  so  that  the  results  show  the  natural  flow  of 
the  stream.  The  flow  for  1896,  how^ever,  has  not  been  corrected  for 
storage.     The  tables,  as  furnished  to  the  Survey,  gave  the  flow  in 
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million  gallons  a  month.  These  results  have  been  reduced  to  second- 
feet,  and  the  run-off  in  inches  on  drainage  area  and  in  second-feet  per 
square  mile  has  been  computed. 

The  following  extract  from  the  Annual  Report  of  the  Metropolitan 
Water  and  Sewage  Board  for  the  year  1901  will  explain  more  in  detail 
the  method  of  making  the  gagingH  at  Clinton: 

The  gagingB  are  intended  to  show  the  quantity  of  water  that  wonld  have  flowed 
past  the  gaging  station  if  no  water  had  been  diverted  throngh  the  Wachnsett 
aqueduct,  and  for  nearly  all  of  the  time  the  quantity  that  would  have  flowed  if 
there  had  been  no  mill  and  other  storage  reservoirs  upon  the  watershed. 

As  accurate  gagings  of  streams  are  rare,  it  is  thought  desirable  to  describe  in 
some  detail  the  methods  of  measurement. 

The  quantity  of  water  passing  down  the  river  be<l  has  been  gaged  at  a  point  near 
the  Water  Street  hridge  in  Clinton.  Just  above  this  bridge  there  is  an  unused 
dam  which  has  been  partly  demolished,  but  at  which  there  is  still  a  decided  fall,  so 
that  the  height  of  the  water  above  it,  when  a  given  quantity  of  water  is  flowing, 
is  affected  but  little,  if  any,  under  all  ordinary  conditions  by  the  condition  of  the 
stream  below  the  dam  as  regards  obstructions  from  weeds  in  summer  and  ice  in 
winter. 

Above  this  dam  a  recording  float  gage  was  established  to  give  the  height  of  the 
water  accurately  and  continuously.  Just  l)elow  the  dam  and  bridge  a  gaging 
section  was  established  having  a  plank  bottom  and  so  arranged  that  the  velocity 
is  sufficient  for  accurate  current  meter  gagings.  When  the  flow  of  the  river 
is  very  small,  owing  to  the  diversion  of  the  water  through  the  aque<luct,  arrange- 
ments have  been  made  to  diminish  the  width  of  the  section  through  which  the 
water  flows  and  thereby  produce  a  sufficient  depth  and  current  for  meter  meas- 
urement. 

By  a  sufficient  number  of  meter  measurements  at  all  stages  of  the  river  a  curve 
was  determined  which  showed  the  quantity  of  water  corresponding  to  all  heights 
on  the  recording  gage.  The  relation  between  the  quantity  and  the  gaged  height 
is  frequently  checked  throughout  the  year. 

The  current  meter  used  was  originally  rated  and  the  rating  has  since  l)een 
checke<l  from  time  to  time  at  a  well-arranged  rating  apparatus  at  Sandy  Pond. 

From  July  1,  when  the  gagings  were  begun,  to  July  15,  the  recording  gage  was 
not  in  operation,  but  an  average  of  8  observations  of  height  was  made  daily.  In 
February,  1900,  on  account  of  a  great  flood  which  overflowed  the  bank  of  the 
river  where  the  gage  house  and  gage  were  loc|kted,  it  became  necessary  to  remove 
the  gaging  apparatus  and  there  were  two  days  when  the  heights  were  not  kept 
continuously  throughout  the  twenty-four  hours.  Otherwise  the  recording  gage 
has  been  in  continuous  oi)eTation. 

The  first  diversion  of  water  from  the  river  through  the  aqueduct  was  on  March 
7,  1898.  At  the  lower  end  of  the  aqueduct  a  weir  was  established  with  a  record- 
ing float  gage,  providing  for  a  continuous  record  of  the  height  of  water  flowing 
over  the  weir.  A  current-meter  station  was  established  for  gaging  the  flow 
through  the  aqueduct  and  the  weir  was  calibrated  by  many  measurements  with 
the  current  meter  at  various  depths  of  flow.  The  quantity  of  water  flowing 
through  the  aqueduct  is,  therefore,  very  accurately  measured.  In  the  lower 
stages  of  the  river  nearly  all  of  the  water  passes  through  the  aqueduct. 

There  are  upon  the  watersheds  fourteen  st<irage  ponds  and  reservoirs,  nearly  all 
controlled  by  the  mills,  the  capacities  of  which  have  been  determined.  The  draft 
from  these  reservoirs  materially  increases  the  flow  of  the  river  in  the  drier  por- 
tions of  the  year  and  the  flow  diminishes  while  they  are  filling.  The  total  capacity 
of  the  reservoirs  is  1,471,800,000  gallons. 
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Obsei'vations  of  the  heights  of  water  in  the  reservoirs  included  in  the  table 
have  been  taken  twice  each  month,  nsiially  on  the  let  and  15th  days,  during  the 
following  i)eriod8:  June  1,  1897,  to  November  15,  1897,  inclusive;  June  1,  1898,  to 
November  1,  1898,  inclusive;  June  1,  1899,  to  January  15,  1900,  inclusive;  and 
continuously  since  June  1,  1900. 

No  observations  of  the  heights  of  reservoirs  were  taken  in  1896,  nor  were  any 
taken  during  the  winter  and  spring  months  until  after  the  spring  of  1900.  The 
omission  of  the  observations  of  the  storage  reservoirs  in  the  summer  and  autumn 
of  1896  materially  affects  the  records  for  that  period,  but  the  omission  of  observa- 
tions in  the  winter  and  spring  of  several  years  causes  little  or  no  error,  because 
at  such  times  the  reservoirs  are  usxially  full  or  nearly  full  and  the  flow  of  the 
stream  is  comx>aratively  large. 

As  already  indicated,  the  aggregate  quantity  flowing  in  the  river  at  the  gaging 
station  and  in  the  aqueduct  is  corrected  for  the  amount  drawn  from  or  added  to 
storage,  so  that  the  records  give  as  nearly  as  possible  the  actual  flow  of  the  river 
as  it  would  be  in  its  natural  condition. 

The  change  in  storage  during  the  month  preceding  and  following  the  observed 
heights  has  been  estimated,  and  during  the  remainder  of  the  winter  and  spring 
months,  when  there  were  no  observations,  it  has  been  assumed  that  the  reservoirs 
were  full. 

The  area  of  the  watershed  al)ove  the  Wachusett  dam  was  determined  by  the 
State  board  of  health  from  the  topographical  map  of  the  State,  after  a  careful 
reconnoissance  of  the  divide  for  its  whole  length,  to  be  118.23  square  miles. 
A  change  in  the  location  of  the  north  dike  from  that  originally  proposed  has 
added  0.08  of  a  square  mile,  and  an  additional  area  of  0.69  of  a  square  mile 
draining  to  the  river  between  the  Wachusett  dam  and  the  gaging  station,  makes 
the  total  area  of  the  watershed  at  the  gaging  station  119  square  miles. 


Estimated  monthly  dittcharge  of  Sotith  Branch  of  Nashua  River  at  Clinton,  Mass. 

[Drainagre  area,  119  square  miles.] 


July _ 

August 

September  . 

October 

November  . 
Deceml»er  . 

January  

February . . 

March 

April 

May 

June 

July 

August 

September . 

October 

November  . 
December  _ 


Month. 


1896. 


1897. 


^    The  year. 


Rnn-off. 

Mf^An  difl- 

charge. 

Per  square 
mile. 

Second-feet. 
0.519 

Depth. 

Inches. 
0.599 

Rainfall. 

Second-feel. 
62 

Inc}^ea. 

4.74 

56 

.467 

.539 

2.62 

84 

.707 

.788 

7.31 

146 

1.228 

1.415 

3.73 

168 

1.410 

1.572 

2.99 

172 

1.447 

1.668 

2.22 

147 

1.232 

1.420 

3.46 

171 

1.440 

1.500 

2.86 

508 

4.270 

4.922 

4.01 

300 

2. 525 

2.818 

2.32 

214 

l.HOO 

2. 075 

5. 06 

217 

1 .  828 

2.039 

5.11 

266 

2. 231 

2. 572 

8.65 

165 

1.386 

1.599 

3.47 

70 

.  588 

.656 

1.93 

45 

.  377 

.434 

.94 

236 

1.984 

2.214 

7.62 

419 

3. 521 

1 

4. 059 

6.41 

230 


1.938 


26.308 


51.84 


^Figures  for  1806  have  not  been  comHtted  for  Iohh  and  gain  by  storage  m  ponds  and  mill  reservoirs. 
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Estimated  monthly  discharge  of  South  Branch  of  Nashua  River  at  Clinton, 

Mass, — Continued. 


Month 


January . . 
February. 

March 

April 

May 

June 

July 

August 

September 
October  . 
November 
December 


1808. 


The  year. 


January 
February 
March . . . 


1899. 


April 

May 

June 

July 

August 

Septem>>er 
October  .. 
November 
Decemlier 


The  year 


January . . 
February  . 

March 

April 

M!ay 

June 

July...... 

August . . . 
September 
October  .. 
November 
December 


1900. 


The  year 

January 

February 

March 

April - . . 

May 

June 

July 

August 

September 

October. 

November  .   . . 
December     . 

The  year 


1901. 


Mean  dis- 
charge. 

Rnn-off. 

Per  square 
mile. 

Depth. 

l^infall. 

1 

Second-feet. 

Serond-feet. 

Inches. 

Inrht'S. 

288 

2.418 

2.787 

6.65 

301 

2. 530 

2. 635 

3.30 

569 

4.778 

5. 509 

2.27 

374 

3. 187 

3.500 

4.43 

256 

2.151 

2.480 

3.38 

153 

1.281 

1.429 

3.11 

61 

.514 

.593 

3.01 

244 

2.049 

2.363 

10.61 

124 

1.045 

1.166 

3. 15 

278 

2.334 

2.691 

7.21 

400 

3. 358 

3.746 

6.81 

380 

3.189 

3.676 
32. 575 

3.99 

286 

2.400 

1        57. 92 

1 

385 

3. 236 

3.731 

2.93 

201 

1.687 

1 .  757 

5.12 

511 

4. 295 

4. 952 

6. 75 

622 

5. 224 

5. 829 

1.94 

159 

1 .  334 

1.538 

1.33 

103 

.869 

.969 

5. 51 

65 

.548 

.  631 

3.82 

43 

.  365 

.421 

3.20 

46 

.387 

.431 

4.11 

45 

.  379 

.437 

2.72 

79 

.665 

.742 

1.94 

66 

.640 
22. 078 

2.03 

194 

1.626 

41.40 

147 

1 .  232 

1.420 

4.56 

747 

6.271 

6. 532 

8.69 

686 

5. 759 

6. 639 

6.19 

291 

2.444 

2. 727 

2.76 

255 

2. 139 

2.467 

4.34 

106 

.894 

.998 

3.59 

40 

.336 

.388 

3.20 

36 

.304 

.  351 

3.18 

23 

.197 

.220 

3.46 

52 

.437 

.504 

2.90 

161 

1 .  354 

1.510 

6.44 

289 

2.429 
1 .  956 

2.800 
26. 556 

3.15 

233 

52. 46 

96 

.  803 

.926 

1.75 

66 

.  551 

.574 

1.13 

501 

4. 205 

4.849 

5. 82 

919 

7.711 

8. 605 

9.64 

503 

4. 222 

4.867 

7.02 

182 

1 .  525 

1.701 

1 .  51 

88 

.738 

.  851 

5.66 

94 

.792 

.913 

4.58 

59 

.  495 

.  552 

3.10 

119 

1.001 

1 .  154 

3.70 

95 

.799 

.892 

2.43 

596 

5. 002 
2. 332 

5. 766 
31.650 

9,36 

277 

55. 70 
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SUDBURY   RIVER  AND   LAKE   COCHITUATE,  MASSACHUSETTS. 

Sudbury  River  and  Lake  Ooehituate  have  heen  studied  by  the 
engineers  of  the  city  of  Boston,  the  State  board  of  health  of  Massa- 
chusetts, and  the  Metropolitan  watx^r  board,  and  records  of  rainfall 
in  th(^  Sudbury  wat-ershed  have  been  kept  since  1875,  in  the  Cochituat^ 
basin  since  1852,  but  the  latter  have  been  considered  of  doubtful 
accuracy  previous  to  1872.  The  records  of  run-off  from  1875  to  1898, 
inclusive,  were  published  in  the  Twentieth  Annual  Report,  Part  IV, 
those  of  1890  in  Water-Supply  Paper  No.  35,  and  those  of  1900  in 
Water-Supply  Paper  No.  47.  The  following  table  gives  the  record 
for  1901.  All  of  the  records  were  furnished  by  Mr.  Desmond 
Fitz  Gerald. 

Run-off  and  rainfall  for  Stidhtiry  River  watei^Hhed,  Massachusetts^  for  1901. 

[Drainage  area,  75.2  nqnare  mil^i.] 


Month. 


January  ._ 
February  . 

March 

April ... 

May 

June 

Jnly 

August  -  . 
September 
October. . . 
November 
December. 

Year 


Rnn-off  per 

sqnare 

mile. 

Depth  of 
run-off. 

Rainfall. 

Percent- 

affeof 

rainfall 

collected. 

Second-feet. 

Inches. 

Inches. 

0.676 

0.779 

1.82 

42.7 

.464 

.4S3 

1.52 

31.7 

4.262 

4.912 

6.67 

74.8 

6. 504 

7. 257 

8.60 

84.4 

4. 570 

5. 269 

7.23 

72.9 

1.165 

1.299 

1.38 

94.1 

.478 

.  545 

5.71 

9.6 

.655 

.  756 

4.57 

16.5 

.473 

.  527 

3.30 

16.0 

.637 

.734 

2.82 

26.1 

.734 

.819 

2.90 

28.3 

4.170 

4.808 

9.69 

49.6 

2.076 

28.188 

56.11 

50.2 

Run-off  and  raiiifall  for  Lake  Cochituate  watershed,  Massachusetts,  for  1901, 

[Drainage  area,  18.87  square  miles.] 


Month. 


January  . . . 
February . . 
March . . . 

April . 

May 

June  _ 

July- 

August 

September  . 
October  . . . 
November  . 
December  . 

Year 


Run-off  per 

Hqnare 

mile. 

Depth  of 
run-off. 

Rainfall. 

Percent- 
age of 
rainfiin 

collected. 

Second-feet. 

TncheJi. 

Inches. 

0.840 

0.968 

1.85 

52.3 

.629 

.  655 

1.80 

36.4 

3. 845 

4.434 

6.85 

69.8 

4.649 

5.187 

7.51 

69.1 

3.704 

4.269 

6.93 

61.6 

1.019 

1.137 

1.26 

90.2 

.792 

.913 

6.67 

13.7 

l.lOl 

1.269 

4.48 

28.8 

1.012 

1.129 

3.17 

85.6 

1.083 

1.249 

2.  as 

44.1 

i.o:^ 

1.154 

3.03 

38.1 

3. 675 

4.237 

8.58 

49.4 

1.959 

26. 601 

1 

54.46 

48.8 
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MYSTIC  LAKE,  MASSACHUSETTS. 

This  lake  was  formerly  a  source  of  water  supply  for  the  city  of 
Charlestown,  Mass.  A  brief  description  of  the  watershed  is  given  in 
Wat.er-Supply  Paper  No.  35;  also  the  run-off  in  inches  from  the  water- 
shed from  1878  to  1807,  inclusive. 

BLACKSTONE  RIVER  AT   BERKELEY,  R.  I. 

The  BlackstiOne  River,  rising  in  Massacliusetts  and  flowing  to  tide 
water  at  Providence,  R.  I.,  is  one  of  the  great  water-power  rivers  of 
the  I'nited  States.  Its  flow  is  largely'  affected  by  the  many  dams 
built  m'Toss  the  riv^er  for  the  development  of  water  [Kiwer.  A  st.ation 
for  systematically  measuring  the  flow  of  the  Hlackstone  was  estab- 
lished in  May,  1SK)1,  by  John  E.  Hill,  professor  of  civil  engineering. 
Brown  University,  and  measurements  of  flow  have  ])een  made  under 
his  charge  by  two  students  of  the  university,  George  IT.  Gilbert 
and  Ilenry  B.  Drowne.  The  station  is  located  at  a  bridge  about 
one-fifth  of  a  mile  west  of  the  New  York,  New  IIav(»n  and  Hartford 
Railroa<l  station  at  Berkele3\  The  drainage  area  at  this  i)oint  is 
429  square  miles.  At  this  point  the  Blackstone  River  is  paralleled 
by  Blaifkstone  canal,  and  measurements  of  the  canal  are  usually  made 
immediately  after  the  measui*ements  of  the  river  are  completed.  The 
canal  begins  at  the  Ash  ton  dam,  three-fourths  of  a  mile  upstix?am, 
and  terminates  at  the  Lonsdale  mills,  2  miles  l)elow  the  station. 
Throughout  the  late  spring  and  summ<*r  the  gates  at  Lonsdale  are 
closed  at  12.30  p.  m.  on  Saturdays.  The  combined  flow  of  the  river 
and  canal  represents  the  total  flow  from  the  drainage  area  of  the 
Blackstone  above  Berkeley.  The  gagings  are  made  from  bridges  over 
the  river  and  canal.  The  gages  are  vertical  rods  nailed  to  the  bridges, 
the  river  gage  being  referred  to  two  bench  marks — ^the  first  is  a  large 
stone  20  feet  south  of  road,  90  feet  east  of  bridge,  and  12  feet  southwest 
of  old  oak  tree,  the  elevation  being  8.87  feet;  the  second  is  the  west 
end  of  stone  doorsill  to  office  of  Berkeley  Mills;  elevation,  18  feet. 
There  are  two  benches  for  the  canal  gage,  the  first  being  the  top  of 
the  same  stone  as  useil  for  the  river  gage,  its  elevation  being  2.10  feet 
l)elow  the  zero  of  the  gage  rod,  while  the  stone  sill  just  described  has 
an  elevation  of  7.03  feet.  The  banks  of  both  tlie  river  and  canal  are 
high,  the  river  having  a  straight  course  above  the  station,  though 
slightly  curved  below.  The  gages  were  read  twice  a  day,  7.30  a.  m. 
and  4.30  p.  m.,  by  Joseph  A.  Ray,  master  mechanic  in  the  Berkeley 
Mills,  from  May  17  to  August  17,  and  since  Sei)teml)er  22  by  A.  E. 
Glover,  station  agent,  New  York,  New  Haven  and  Hartford  Railroad. 
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The  following  measurements  were  made  during  the  year  1901 : 
Discharge  measurenients  of  Blackstone  River  at  Berkeley,  R,  I. 


1901. 

June  20 
July  14 
Sept.  17 
Oct.    26 


Geo.  H.  GUbert 

do 

Henry  B.  Drowne 
Geo.  H.  Gill)ert  . . 


Second-feet. 
464 
342 
773 

»88 


•Satui*day  p.  m.:  Bmall  diHchargre  probably  due  to  rloalng  of  ^Xe»  at  Ash  ton  and  Lonsdale. 
Discharge  meamireriients  of  Blacksione  canal  at  Berkeley,  JR.  /. 


Date. 

Geo.  H. 

Gk»o.  H. 

do  . 

do  . 

...do  . 

Geo.  H. 
.....do  . 
do  . 

ge  height 
Day. 

Hydi-og 

rapher. 

— 

Gage 
height 

_ 

Discharge. 

1901. 

Jnne     20 
June     29 

a.  m. 
6.35-7.06 

Gilbert  _ 
Gilbert . 

-  - 

...... 

Feet. 
2.70 

2.76 

Seco 
for  . 

md-feet. 
230 

100 

7.40-8.26 

2.58 
2. 54 
2. 56 

2. 32 
2.70 
2.32 

ley,  R.  L,, 

145 

9-9.45 
11-11.37 

-  -   -    — . 





195 
259 

p.  m. 
12.50-1.35 
Sept.      17 
Nov.      15 

Daily  ga 

Gilbert  - 
,  in  feet. 

of  Blackstoiie  River 

1            1 
May.  1  June,  i  July. 

,      4.05  i      3.70 

3.75,      3.65 

4.rr»  1     3.45 

4.15    

4.m  1      3.45 

4.00  1      3.80 

' ! 

near  J 
Aug. 

3.90 
3.80 

4.00 

'"'3.65 
3.W) 
3.65 
3.95 

3.80 
3.80 

3erk(' 

134 
224 

1901. 

Sept.      Oct. 

Nov. 
3.K5 

'   Dec. 

1 

4.05 

4.05 

2 

4.05        3.90 
4.15        3.90 

3  90 

3 

4.15 

4 

5 

6 

3.90 
3.85 
3. 65 

.3.85 
.3.85 
.3.90 

4. 15 
4.25 

4.25 

7 

3.90        3.70 
3.9r»        .3.75 

'        4.20 

8 

3.65 

3.95 
3.65 
3.25 
3.55 
4.(V» 
4.(N) 



3. 70 
3.80 
3.00 
3.A5 
3.55 
3.90 

4.00 

9 

4.00 
3.a5 
3.W) 
3.90 
4.10 
4.00 
4.00 
4.00 
4.10 
4.10 
4.05 
3.60 
3.9(» 
3.90 

4.m 

3.90 
4  IH) 

3.90 
3.90 
.3.85 
3.80 
3.70 
3.a5 
3.70 
3.75 
4  (Nl 
3.85 
3.90 
3.70 
3.80 
3.80 
3.75 
4.00 
4.00 
4.00 

3.a5 

3.85 
3.80 
4  .?> 

_ 

3.95 

10 

3.80 
4.00 
4.10 
4.00 
4. 15 
4.2«» 

4.:io 

11 

4.35 

12 

3.K0 
3.ft5 
3.«tO 
3.55 

3.80 

4..'i> 

13 

4.:«> 

14 

4.40 

15 - 

4.40 

16 

6.10 

17 

3.95 

3  65 
4.10 
5.05 
4.80 
4.. 35 
4.2r) 

4  15 

4  25 
4.00 
4.40 

5  00 
5.30 
4.45 
4.50 



4. 10 
3.45 
.3.75 
4.25 
3  90 
4. 50 

""3.8f"l 
3.A5 
4.00 
8.95 
3.95 
3.8(» 



4.K5 

18 

4..'w 

19 

4  W 

20 

4..«l 

21 

4. 511 

22   

3.75 
3.4fl 
3. 45 
3  ff> 
3.85 
4.00 



........ 

'3"9(') 
3  90 
3.90 

4.. 50 

23 

4  511 

24 

25 



4.40 
4.'iO 

at.   

3.80  ,      3.90 

4.2IF 

27 

3  80 
3.80 

3.90 
3  90 

4. 1U 

28 

4.10 

29 

3  80 

3.«y> 

3.  To 

4.05         3.90 

3.8(»  1      3  90 

3  8J) 

1 

4.  ;o 

30 

6  75 

31* 

6.75 

•No  record  Aug.  18  to  Sept.  22,  inclusive.    The  daily  gage  heights  during  that  period  wei*© 
approximately  3.75. 


RHODE   ISLAND    AND   NEW    HAMPSHIRE. 


29 


Daily  gage  height,  in  feet,  of  Blackstmie  canal,  near  Berkeley,  R,  /.,  for  1901. 


Day. 

May. 

June. 

3.2r) 
a25 
2.85 
2.75 
2.70 
2.80 

July. 

2.65 
2.85 
2.25 

Aug. 

Sept. 

1 

2.85 
2.55 
3.(X) 

<* 

H 

4 

5 

2.60 
2.50 

2.45 
2.50 
:      2.40 
1      2.55 
2.80 
2.90 

6 

t    . 

8 

2.95 

2.50 
2.35 
2.15 
2.80 
2.75 
3.00 

"'2.'75" 
2.65 
2.60 
2.60 
2.55 
2.90 

tt : 

10 ; 

2.65 
2.70 
2.65 
2.75 

2.80 
2.80 

11 ' 

12 1 

2.60 
2.70 
2.35 
2.25 
2.55 
2.80 
(•) 

13 

14 

15 

16 

17 

2.70 
2.85 
3.20 
3.35 
3.20 
3. 10 
2.85 
2.75 
3.20 
3.45 
2.K) 
3.55 
3.55 
3.(B 
3.20 

2.80 
2.45 
2.80 
2.95 
2.65 
2.70 

2.66 

2.80 
2.85 
2.75 
2.80 
2.60 

18 

19 

3) 

21    .- - 

«» 

2.50 
2.45 
2.20 
2.35 
2.G5 
2.80 

. 

23 

2.90 

24 

2.90 

25 

2.80 

36 

2.60 
2.60 
2.60 

27 

28 

2» 

2.60 
2.40 
2.40 

3.05 

3> 

2.K5 

31 

2.70 
2.85 
2.70 
2.85 
2.8J) 
3.25 
2.85 
2.70 
2.70 
2.70 


2.80 
2.90 
3.20 
2.95 
2.80 
3.00 
2.80 
2.85 
2.80 
3.85 
90 
70 
2.80 
2.65 
2.75 
2.75 
3.35 
2.75 
2.70 
2.85 
2.85 


"IX 


Nov. 


2.75 
2.90 
2.85 
2.7<J 
2.70 
2.65 
2.80 
2.75 
2.70 
3.40 
2.75 
2.60 
2.55 
2.45 
2.50 
2.85 
3.30 
2.70 
2.90 
65 
30 
85 


2.75 
3.35 
2.90 
3.10 
2.95 
3.10 
2.85 
3.20 


Dec 


3.30 
2.86 
2.80 
2.90 
2.95 
2.95 
8.10 
8.00 
2.90 
8.10 
3.10 
8.00 
2.95 
8.15 
8.60 
4.45 
8.00 
8.10 
8.00 
8.00 
8.20 
8.20 
8.20 
8.10 
8.15 
8.05 
8.00 
8.00 
8.70 
8.60 
8.00 


•No  readings  Aug.  i7-Sept.  22,  inclusive. 


CONNECTICUT  RIVER  AT  ORFORD,  N.  H. 

This  river  rises  in  Connecticut  Lake  in  the  northern  portion  of  New 
Hampshire.  A  gating  station  was  established  August  6, 1900,  by  E.  G. 
Paul,  on  the  covered  highway  bridge  over  the  river  between  Orford, 
N.  H.,  and  Fairlee,  Vt.  This  station  is  described  in  Water-Supply 
Paper  No.  47,  where  the  results  of  observations  during  1900  are  given. 
The  following  measurements  were  made  during  1901  by  Mr.  Charles 
A.  Holden,  of  Dartmouth  College: 

Discharge  measurements  of  Connecticut  River  at  Orford,  N.  H, 


Date. 


1901. 
April  15 
June  22 
Oct.      5 
Nov.     2 


Hydrographer. 


Charles  A.  Holden 

do 

do 

do  .-.: 


Gage 
height. 


Feet. 
17.4 
6.80 
3.47 
3.67 


Discharge. 


Second  feet. 

> 16, 967 

4,244 

1,458 

1,591 


*  Estimated. 
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Daily  gage  height^  in  feet,  of  Connecticut  River  at  Orfordy  N.  H.^for  10()1. 


Day. 


Jan. 


1 

•8.30 

2 

•8.00 

?::.::;;:::::: 

5 

•7.00 

6 

C*) 

7 

C*) 

8 

9 

•6.(JI» 

10 

C) 

11 

(»>) 

12 •5.90 


18. 
U- 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 


•5.80 
(»•) 
(*) 
(») 

(M 
2B •5.8JI 


■  - 1 


27.. 

28... 
29.. 
30... 
31... 


Feb. 


(M 
•6.80 

C) 

('•) 

C) 

(M 

•6.90 

(»>) 

(»') 
•5.8(J 

(") 
(") 
(M 
(M 
('•) 

•5.80 
C) 

(»•) 
(»') 


Mar. 


(M 

•6.80 

(M 

(»») 

(»•) 
•6.00 

(»») 

(»») 

•6.40 

C) 

(*) 

•7.20 

(»') 
10.70 
11.70 
14.f«l 
17.40 
16.51) 
14.70 
13.40 


Apr. 


12.66 
11.85 

vz.m 

15.45 
17.80 
17.65 
18.80 
21.45 
22.40 
21.95 
20.80 
19.35 
18.20 
17. 45 

17.:*» 

17.60 
17. 8r) 
18.00 
18.40 
18.75 
18.80 
19.65 
21. :« 
22.55 
22. 7(» 

21. :« 

19.05 
16.65 
14.95 
14.06 


May. 


14.45 

14.80 

14.35 

13. 16 

11.80 

10.70 

9.76 

9.36 

9.10 

9. 10 

9.40 

9.75 

9.96 

10.00 

9.65 

8.60 

7.90 

8.05 

9.00 

10.60 

12.15 

10.  (n; 

9.5.') 

9.50 

10.60 

10.80 

9.76 

9.50 

10.05 

10. 60 

10.50 


Jnno. 


9.50 
9.00 
8.20 
8.40 
8.80 
8.80 
8.60 
.85 
45 
.50 
,20 
.00 
7.70 
7.00 
6.50 
6.20 
6.00 
6.80 
5.30 
5.20 
6.10 


7. 
8. 
8. 
8. 
8. 


July. 


10.10 
8.80 
6.20 
7.40 
7.60 
8.20 
6.80 
6.70 
6.50 
6.80 
6.60 
6.60 
6.60 
6.70 


4. 
4. 
4. 


60 
10 
.00 
3.90 
5.00 
5.05 
5.00 


6.75 

4.70 

7.40 

4.3() 

8.70 

4.00 

8.95 

3.90 

8.30 

3.60 

7.20 

3.%) 

6.:io 

3.66 

6.75 

4.15 

9.60 

4.90 

7.40 

Aug. 


8.40 
8.(K) 
6.40 
6.00 
6.70 
6.fN) 
6.30 
6.20 
6.90 
8.10 
8.80 
8.70 
8.60 
7.60 
6.70 
6.10 
6.80 
6.80 
6.60 
6.40 
6.40 
20 
.00 
.80 
70 
4.60 
4.10 
3.80 
3.60 
3.40 
3.00 


5. 

6. 
4. 
4. 


Sept. 


I 


3.00 
3.80 
4.00 
4.(N) 
3.80 
3.60 
3.50 
3.60 
4.20 
3.60 
3.50 
8.40 
3.00 
3.8t) 
4.00 
4.40 
3.80 
3.70 
3.90 
4.10 
4.10 
4.20 
4.50 
4.20 
3.00 
3.60 
3.311 
3.:«) 
3.20 
3.90 


Oct. 


3.40 
3.40 
3.60 
3.60 
3.60 
8.90 


4. 
4. 

8. 

3. 


.20 

.00 

70 

70 

3.ec) 

3.6() 
3.60 
4.20 
4.00 
7.10 
7.6f) 
6.(H) 
6.90 
.00 
.60 
30 
10 
,90 
70 
.50 
.90 
.(JO 
,80 
4.3U 
4.00 


6. 
6. 
5. 
5. 
4. 
4. 
4. 
4. 
5. 
4. 


Nov. 


3.90 
3.90 
8.80 
4.40 
3.60 
3.40 
3.40 
8.80 
8.40 
3.60 
00 
80 


4 
3 
3.40 


4. 
4. 
4. 
4. 
4. 


00 
40 
40 
50 
80 


4.60 
4.10 
3.90 
3.60 
.60 
70 
.80 
,40 
.50 
4.80 
3.70 
3.70 


3. 
8. 
4. 
4. 

4. 


J.rOCa 


10.20 
8.441 


•Through  the  ice. 


*  Frozen. 


CONNECTICUT  RIVER  AT  HOLYOKE,   MASS. 

Measuroineiits  have  been  made  of  tlie  flow  of  the  Connecticut  River 
at  Ilolyoke  for  many  years.  For  record  see  Water-Supply  Paper  No. 
35.  The  figures  have  been  furnished  by  Mr.  A.  F.  Siekman,  assistant 
engineer  of  the  Ilolyoke  Water  Power  Company.  Records  have  not 
been  kept  during  1000  and  1901. 

CONNECTICUT  RIVER  NEAR  HARTFORD,  CONN. 

Observations  of  the  height  of  Connecticut  River  near  Hartford  are 
miwle  by  tlie  Connecticut  River  bridge  and  liighway  district,  Edwin 
Dwight  Graves,  chief  engineer,  as  noted  in  the  Twentieth  Annual 
Report,  Part  IV,  page  77.  The  zero  of  the  gag(>!  corresponds  with  the 
zero  of  the  original  gage  used  as  the  datum  for  the  surveys  of  the 
Connecticut  River  in  1872  to  1878,  by  the  Corps  of  Engineers,  U.  S. 
Army.  (See  report  of  Maj.  Gen.  G.  K.  Warren  of  surveys  made  by 
Gen.  Theodore  G.  Ellis,  published  in  the  report  of  the  Chief  of  Engi- 
neers, 1878,  Part  I,  pages  210-;3m.)  This  same  datum  has  been  used 
by  all  th(^  United  Stat^^s  Army  engineei's  in  work  upon  the  Connecti- 
cut River  down  to  the  present  time. 

Daily  readings  from  1896  to  1899  were  published  in  Water-Supply 
Paper  Xo.  35,  pages  42  to  44.  The  record  for  1900  was  published  in 
Water-Supply  Paper  No.  47,  page  35. 
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In  the  following  table  will  be  found  the  gage  height h  for  1901: 
Daily  gage  height  ^infect,  of  Connecticut  Rii'er  at  Hartford,  Conn.  ^  for  1001. 


Day. 

Jan. 

Feb. 

3.3 
3.2 

Mar. 

Apr. 

May. 

13.8 

12.5 

12.3 

12.3 

11.6 

10.5 

9.5 

8.5 

8.0 

7.4 

8.8 

10.8 

10.3 

9.8 

9.3 

8.4 

7.8 

7.2 

9.5 

13.3 

19.3 

13.8 

12.3 

11.1 

12.0 

12.2 

12.7 

11.8 

14.3 

14.8 

14.8 

June.  July. 

Auk. 

3.-8 
3.0 
3.8 
3.8 
3.5 
3.3 
4.3 
5.0 
5.8 
5.8 
5.3 
5.0 
5.0 
4.8 
4.3 
4.0 
3.8 
4.0 
4.3 
4.3 
4.3 
4.5 
4.5 
4.0 
4.8 
6.0 
5.3 
4.4 
3.8 
3.5 
3.0 

8*»pt. 

3.5 
3.8 
4.8 
4.3 
3.6 
3.5 
8.4 

3.7 
3.6 
4.0 
3.3 
3.0 
2.6 
2.3 
2.5 
2.8 
3.3 
3.3 
3.4 
3.3 
2.4 
3.0 
8.4 
3.6 
3.7 
3.5 
3.0 
3.0 
2.0 

Oct. 

3.4 

3.3 
3.3 
3.6 
3.6 
2.8 
3.0 
3.6 
3.3 
3.2 
3.0 
Z.^ 
2.5 
3.5 
8.3 
9.0 
7.8 
6.7 
5.8 
6.0 
4.8 
4.5 
4.3 
4.3 
4.3 
3.5 
2.9 
2.6 
2.9 
2.5 
2.6 

Nov. 

2.9 
2.5 
2.8 
3.0 
3.9 
3.5 
3.4 
3.5 
3.3 
1.1 
0.3 
2.4 
2.^ 
3.4 
3.1 
3.0 
3.6 
3.9 
3.3 
3.0 
3.1 
3.3 
3.3 
4.1 
3.8 
3.4 
3.4 
1.8 
3.8 
3.3 



Dec. 

1 

5.0 

4.8 
4.0 

4.8 
4.8 

2.5 

2.8 

10.5 
9.5 
9.6 
12.2 
14.8 
16.0 
19.3 
23.9 
26.4 
25.8 
23.7 
21.8 
19.8 
18.0 
17.3 
16.5 
16.8 
15.3 
15.3 
15.2 
15.3 
21.7 
23.0 
22.3 
21.5 
22.2 
21.5 
19.3 
17.1 
15.0 

13.6 

11.8 
10.8 
9.6 
8.6 
8.0 
7.5 

7.4 
7.2 
6.8 
6.6 
6.2 
5.8 
5.6 
5.3 
4.5 
4.3 
4.1 
3.9 
3.6 
3.8 
3.3 
4.2 
4.5 
4.1 
4.3 
4.2 
4.2 
3.6 

3.1 
3.1 
4.1 
4.0 
3.6 
3.5 
3.8 
4.5 
4.3 
4.1 
3.7 
4.2 
4.3 
3.8 
3.3 
3.1 
3.0 
3.0 
3.0 
2.9 
2.4 
2.8 
2.8 
8.0 
3.3 
3.0 
8.3 
2.8 
3.6 
3.3 
3.0 

2.6 

2 

3 

2.5 

2.8 

4 

2.5 
3.7 
3.2 
3.0 
2.8 
3.0 

2.5 
3.5 
3.5 
3.0 
3.3 
3.5 

3  2 

5 

3!  8 

6 

3.5 

7 

8 

4.4 
4.3 
4.2 
3.8 
4.2 
4.7 

3.6 
3.0 

9 

3.4 

10 

4.6 

11 

1.8 
3.2 
3.3 
3.3 
3.2 
3.3 

5.3' 

9.3 

7.5 

6.8 

5.5 

5.2 

6.0 

12 

6.0 

13 

6.9 

14 

4.3 
4.4 
4.5 
4.8 
4.5 

6.7 

15 

12  0 

16 

19.8 

17 

20.0 

18 

19 

2.8 
3.5 
3.5 
3.3 
3.3 
3.4 
3.3 
2.0 
3.2 
3.5 
2.8 

4.1 

4.3 

4.0 

5.0 

12.2 

12.6 

10.3 

10  3 

10.3 

14.6 

16.7 

16.3 

14.3 

12.0 

18.0 
15. 0 

2r» 

11.5 

21 

2a 

2^ 

24 

25 

2B 

3.8 
4.3 
4.3 
4.2 
4.4 
4.0 

"4.2 

4.0 
4.0 
4  ^ 

8.6 
6.5 
8.6 
9.2 
8.3 
5.7 

27 

28 

29 

30 

31 

5.5 

6.1 

6.6 

11.8 

14.5 

8T.  L.AWKENCE  IJIRAINAGK  BASIN.  * 

St.  Lawrence  River  receives  the  drainage  from  a  number  of  impor- 
tant watersheds  in  northern  New  York.  Its  streams  have  their  head- 
waters in  the  northwestern  slope  of  the  Adirondacks,  where  numerous 
lakes  and  ponds  conserve  a  large  portion  of  the  naturall}'^  heavy  pre- 
cipitation. 

There  are  five  main  streams,  Oswegatchie,  Grasse,  Raquette,  Sal- 
mon, and  Chateaugay  rivers,  which  flow  in  a  northwesterly  direction 
in  courses  more  or  less  parallel.  Important  waterfalls  occur  in  sev- 
eral of  these  streams  near  the  points  where  they  emerge  from  the 
Adirondacks,  and  fall  over  ledges  of  gneiss,  sandstone,  and  granite 
onto  the  drift-filled  plains  below. 

Oswegatchie  and  Raquette  rivers  are  described  in  connection  with 
gagings  on  these  streams.  Grasse  River  drains  a  long,  narrow  water- 
shed lying  intermediate  between  Oswegatchie  and  Raquette  rivers. 
The  channel  of  Grasse  River  is  parallel  to  St.  Lawrence  River 
throughout  the  lower  18  miles  of  its  course.  For  several  miles  of  this 
distance  it  is  separated  from  the  St.  Lawrence  by  a  neck  of  land  not 
exceeding  4  miles  in  width.  Within  this  distance  occurs  the  Long 
Sault  Rapids  of  St.  Lawrence  River,  comprising  a  fall  of  45  to  50  feet. 
This  fact  has  been  taken  advantage  of  for  the  construction  of  a  great 


•From  report  by  R.  E.  Horton,  reeidont  hydro^apher. 
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hydraulic  power  plant  by  the  St.  Lawrence  Power  Company.  A  canal 
3i  miles  in  length  has  been  cut  across  the  divide  opposite  Massena  by 
which  wat»er  is  diverted  from  near  the  head  of  Long  Sault  Rapids  to  a 
power  plant  situated  on  the  bank  of  Grasse  River;  35,000  horsepower 
is  developed,  under  head  of  42  feet.  The  spent  water  is  turned  into 
Grasse  River,  whicli  is  used  as  a  tailrace.* 

Owing  to  its  lack  of  storage,  water  jwwer  on  Grasse  River  is  of  less 
importance  than  on  its  neighboring  streams,  Oswegatchie  and 
Raquette  rivers.  At  Chase  Mills  a  power  exists  giving  a  fall  of  8 
feet,  which,  it  is  stated,  could  be  increased  to  30  feet  by  the  construc- 
tion of  a  suitable  dam,  which  would  back  water  to  the  head  of  Cham- 
berlain Rapids,  some  distance  upstream.  Below  Russell  an  undevel- 
oped power  exists  where  a  fall  of  25  feet  could  be  obtained. 

Grasse  River  has  a  drainage  area  above  Canton  of  113  square  miles, 
and  of  637  square  miles  above  its  mouth.  The  stated  high-water 
marks  at  Chase  Mills  indicate  a  maximum  discharge  of  4,700  second- 
feet  in  the  spring  of  1899.  The  drainage  areas  of  other  streams  tribu- 
tary to  St.  Lawrence  River  are  given  below: 

Drainage  areas  of  streanut  trnbutary  to  St.  Ijawreiice  River. 


Stream. 


"West  Branch  St.  Regis  River  above  junction  of  branches 
East  Branch  St.  Regis  River  above  junction  of  branches . 

St.  Rejifis  River  below  junction  of  two  branches 

Deer  River  above  junction  with  St.  Regis  River 

St.  Regis  River  above  mouth    .* 

Little  Salmon  River  above  junction  with  Salmon  River.  _ 

Salmon  River  above  Malone       . _ 

Salmon  River  above  Little  Salmon  River 

Salmon  River  below  junction  with  Little  Salmon  River. . 

Salmon  River  above  mouth 

Trout  River  above  New  York  State  line 

Chateaugay  River  above  New  York  State  line 


Area. 

Sq,  miles. 

347 
627 
212 
910 
103 
179 
273 
452 
480 
129 
199 


•Pull  descciptions  are  given  in  Engineering  News  for  February  21, 1901,  pp.  190-188,  and  in  a 
pamphlet  entitled  '^  The  Saint  Lawrence  Power  Ck)mpany  of  Massena,  New  York,^^  issued  by  the 
company. 
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Principal  developed  ivater  powers  on  Orasse  River, 


No. 

of 

dam. 


No.  of 
mills 

at 
dam. 


1 
2 
3 

4 

5 

6; 


8 

9 

10 


3 
2 
1 
5 

1 
4 


Location. 


1 
1 

2 


Massena  . . . 
Lewisville  . 
Chase  Mills 
Madrid 


Bucks  Bridge. 
Morley 


Canton. 

do  . 

Pyrites. 
Bnssell. 


Head  (in  feet). 


Great- 
est. 


8 
9 
8 
9 

9 

8 

12 


10 


Least. 


7i 
5 
8 
5 

8 
3 

6 


6 


No,  of 
— j    em- 
Aver-  ;  ploy- 
a^e.       ees. 


8  ' 
7  ' 
8 

i 

I 

6 
9 


8 

6 

2 

57 

50 

8 


65 

8 


8 


Gristmills  and  sawmills: 

Gristmills  and  sawmills. 

Cnstom  sawmill. 

Cloth  mill^,  feed  mills, 
and  sawmills. 

Sawmill. 

Feed  mill  and  wood- 
working mill. 

Gristmills  and  sawmills, 
foundries,  etc. 

Sawmill. 

Snlphite  pnlp  mill. 

Gristmills  and  wood- 
working mills,  etc. 


Water  power  on  Little  River. 


1 

1 
1 

1 

1 

Little  Biver 

1 

.      12 
14 

...... 

Sawmills. 

2 

do 

1 

Gristmill     and     wood- 

8 

do 

14 
12 

working  mill. 
Gristmill. 

4 

do 

08WEGATCHIB  RIVER. 

This  stream  has  its  source  iii  a  region  of  lakes  and  timbered 
swamps  in  southern  St.  Lawrence  County.  The  largest  of  the  lakes  is 
Cranberry  Lake,  which  affords  valuable  storage  to  water-power  users 
on  its  outlet,  east  branch  Oswegatchie  River.  The  east  and  west 
branches  flow  in  a  general  direction  northwesterly.  The  two  branches 
join  near  Talcville.  From  Gouverneur  to  Oxbow  the  river  flows  south- 
west; it  then  turns  abruptly  to  the  northwest.  At  Galilee  it  is  joined 
by  the  outlet  of  Black  Lake,  and  finally  enters  St.  Lawrence  River  at 
Ogdensburg. 

Drainage  areas  of  Osioegatchie  River. 


Location. 


East  branch  Oswegatchie  Riyer  above  month 

West  branch  Oswegatchie  River  above  month 

Oswegatchie  River  below  jnnction  of  two  branches 

Oswegatchie  River  above  Gonvemenr 

Oswegatchie  River  above  Galilee 

bidian  River  above  Philadelphia 

Black  Lake  watershed  above  Galilee 

Oswegatchie  Biver  below  Black  Lake  junction 

Oswegat«hie  River  above  Ogdensburg 


Area. 


• 

Sq. 

miles. 

358 

272 

630 

727 

1,033 

216 

544 

1,577 

1,609 

IBB  65—02- 
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Cranberry  Lake  has  a  water-surface  area  of  i2.8  square  miles.  Stor- 
age is  developed  by  a  federation  of  the  water-power  users  below. 
Black  Lake,  having  a  water-surface  area  of  17.2  square  miles,  aids  to 
regulate  the  flow  at  Ogdensburg.  Opportunities  for  storage  are  pre- 
sented on  Indian  River  by  Indian  and  Bonaparte  lakes.  Storage  is 
maintained  on  Lake  Bonaparte  as  a  private  enterprise,  water-power 
users  below  paying  for  the  use  of  the  water  during  the  dry  season. 

The  first  water  power  on  the  stream  is  at  Ogdensburg.  The  dam  is 
of  timber,  originally  constructed  in  1796.  With  the  exception  of  the 
Ogdensburg  city  pumping  station,  on  the  right  bank,  i>ower  is  trans- 
mitted to  the  mills  through  an  open  hydraulic  canal.  The  power  is 
partitioned  into  101  privileges,  of  which  20  are  termed  first  class  and 
75  second  class.  Of  these,  62  are  in  use,  this  number  including  all 
the  first-class  privileges.  In  1872  the  supreme  court  was  called  ui)on 
to  define  the  rights  of  the  several  claimants.  A  system  of  weirs  with 
movable  crests  was  established,  one  being  placed  at  the  entrance  to 
each  penstock.  Over  these  weirs  the  water  must  pass  in  order  to 
reach  the  turbines.  The  head  is  never  allowed  to  go  below  8  feet. 
During  low  water  excessive  draft  is  prevented  by  raising  the  weirs. 
The  crests  of  the  weirs  for  second-class  privileges  are  kept  1.5  feet 
above  those  for  first-class.  A  standard  form  of  weir  is  used  for  all 
privileges,  the  weirs  having  a  crest  length  of  4  feet. 

One  first-class  privilege  is  accepted  as  being  32  second-feet  under 
the  existing  head,  or  29  horsepower  theoretical,  under  the  minimum 
head  of  8  feet.  The  total  power  provided  for  is  754  theoretical  horse- 
power. This  would  require  a  minimum  flow  of  the  stream  of  928 
second-feet. 

The  maximum  reported  high  water  of  Oswegatchie  River  at  Ogdens- 
burg dam  produced  a  depth  of  5.5  feet  on  the  crest  of  the  dam,  cor- 
responding to  an  estimated  discharge  of  15,500  second-feet,  or  9.6 
second-feet  per  square  mile. 

At  Heuvelton,  above  Black  Lake  inlet,  the  estimated  discharge 
from  the  reported  high- water  marks  is  9,019  second-feet,  or  9.7  second- 
feet  i)er  square  mile. 

A  current-meter  measurement  of  the  low-water  flow  of  Oswegatchie 
River  at  Eel  weir  bridge,  6  miles  above  Ogdensburg,  was  made  Sep- 
tember 25,  1900.  The  discharge  was  found  to  be  614  second-feet,  or 
0.4  second-foot  per  square  mile.  At  Heuvelton  the  measured  dis- 
charge on  September  26,  1900,  was  804  second-feet,  or  0.8  second-foot 
per  square  mile  from  the  tributary  drainage  area  of  1,027  square 
miles. 

The  discharge  of  Indian  River  at  Town  Line  bridge,  above  Phila- 
delphia, was  28.5  second-feet  on  September  28,  1900.  On  east  branch 
Oswegatchie  River,  above  Oswegatchie,  are  three  undeveloped  powers, 
capable  of  affording  falls  of  60,  20,  and  20  feet,  respectively,  by  the 
construction  of  low  diverting  dams  on  their  crests. 
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Six  miles  above  Harrisville,  on  middle  branch  Oswegatchie  River, 
occurs  a  series  of  seven  or  eight  falls,  including  Jerden  and  Kilbum 
falls.  Among  these  is  Sluice  Falls,  where  the  stream  goes  around  a 
narrow  headland  in  a  narrow  channel,  having  a  nearly  precipitous 
descent  of  about  100  feet. 

At  Rensselaer  Falls,  Oswegatchie  and  Grasse  rivers  are  separated 
by  a  low-lying  swampy  plain  draining  in  both  directions  through  a 
so-called  ''natural  canal/' 

Most  of  the  x)owers  of  the  Lower  Oswegatchie  watershed  have  been 
developed  by  the  construction  of  timber  dams  on  the  crests  of  natural 
rifts,  and  there  is  very  little  opportunity  for  increasing  the  power 
except  by  centralizing  the  plants  in  single  stations  and  installing 
more  modem  and  highly  efficient  turbines. 

At  Gouvemeur  a  natural  fall  of  3  feet  over  rocks  has  been  increased 
to  8  feet  by  the  construction  of  a  dam.  The  mills  are  distributed  in 
a  row  across  the  stream  channel,  each  apparently  being  intended  by 
the  original  partitioner  to  have  the  use  of  so  much  water  as  flowed 
over  the  section  of  the  stream  channel  he  occupies.  Above  Gouver- 
neur  the  power  is  chiefly  utilized  for  the  pulverization  of  talc  in  the 
production  of  mineral  fiber.* 

At  Theresa,  on  Indian  River,  power  is  developed  under  a  head  of 
20  feet,  capable  of  increase  to  35  feet;  similarly,  at  Philadelphia,  on 
the  same  stream  the  existing  head  of  27. 5  feet  is  capable  of  increase 
to  40  feet. 

Principal  developed  water  powers  on  Otnvegatchie  River, 


No 

of 

dam. 


1 
3 


5 


6 

7 

8 

9 

10 

11 
12 

13 


Nam- 

ber  of 

mills  at 

dam. 


17 
2 


Location 


1 
4 


1 
7 
1 
1 
2 

1 
1 


Ogdensbnrg 
Henvelton 


Rensselaer  Falls 


Coopers  Falls 
Megatchie 


Natural  Dam 

Gouvemenr 

Hailsboro 

do 

do 


do 
do 


Emeryville 


General  mannfactnring. 
Woodworking  mills  and 

grist-mills. 
Sawmills  and  custom 

mills. 
Sawmill  privileges. 
Abandoned  woolen  mill. 

Sawmill;  runs  in  win- 
ter. 
Sawmill  and  paper  mill. 
General  manufacturing. 
Talc  pulp. 

Do. 
Woodworking  mills. 

Custom  grinding. 
Talc  pulp. 
Oswegatchie  Light  and 

Power  Co. 
GK)uvemeur  Wood  Pulp 

Co. 


•See  The  talc  industry  of  St.  Lawrence  County,  by  C.  H.  Smyth,  jr.:  Report  New  York  State 
Museiim,  Pt.  II,  1885;  pp.  061-071. 
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Principal  developed  toater  powers  on  Oatvegatchie  River — Continned. 


No. 

Nnm- 

berof 

millsat 

dam. 

Location. 

Head  (in  feet). 

Num- 
ber of 
em- 
ploy- 

of 
dam. 

Great- 
est. 

Least. 

Aver- 
age. 

14 

1 
1 
2 
...... 

1 

1 
1 

Dodgeville 

16 
12 
12 

11 

1 

10 

U.  S.  Talc  and  Pulp  Co. 
Talc  mine. 

15 

Talcville __.. 

16 

Edwards 1 . . . 

Gnstmills  and  sawmills. 

17 

South  Edwards. . 

18 

Fine 

..•.-*- 

Sawmills  and  paper 

19 
20 

Oswegatchie 

Newton  Falls  . . . 

38 

80 

34 
20 

38 

• 

1  150 

millR. 
Standard  Pulp  Co. 
(Wood  pulp. 
\Wood-pulp  paper. 

21 

do 

Water  poiver  on  the  west  branch. 

1 

Below  Fullerville 
FTillervillft 

13 
12 

19.5 
9 
18 

5 

'"26" 
...... 

Talc  pulp. 

Ironworks  (abandoned) . 

2 

8 

do 

Wood  and  talc  pulp. 
Sawmill  (abandoned). 
Grist  mill. 

4 
5 

Gears  Comers. . . 
Hamsville 

10 

8 

RAQUETTE  RIVER. 

Raquette  River  drains  a  long,  narrow  watershed  extending  from 
northern  Hamilton  County  to  the  St.  Lawrence  River.  Above  Pierce- 
field  the  drainage  basin  broadens  out,  including  a  region  interspersed 
with  lakes  and  ponds,  and  affording  ample  opportunities  for  storage 
development.*    The  principal  lakes  of  this  region  are  the  following: 

Lakes  in  Raquette  River  Basin  above  Pierc^ld. 


Lake. 


Blue  Mountain  Lake^ 

Raduette  Lake 

ForKed  Lake 

Long  Lake 

Little  Tupper  Lake  . . 


Surface 

Drainage 

area. 

area. 

Sq.mHea: 

Sq.  milet. 

8.9 

89.26 

8.8 

98.9 

2.5 

89.8 

4.7 

152.2 

8.0 

59.8 

The  upper  plateau  of  Raquette  River  watershed  is  comparatively 
flat.  Where  the  outflowing  stream  reaches  the  outcrop  of  granitic 
gneiss,  forming  the  northwestern  boundary  line  of  the  Adirondack 
region,  it  wears  its  way  dov  nward  very  slowly.  From  above  Colton 
Falls  to  Hannawa  Falls,  a  distance  of  5  miles,  a  total  fall  of  385  feet 
occurs.  With  the  exception  of  an  old  mill  at  its  head,  the  upper  por- 
tion of  this  fall  is  undeveloped. 

•  Described  in  report  on  A  Survey  of  Up];>er  Hudson  and  Raquette  Biyers,  by  Farrand  K. 
Benedict,  1872. 
^Including  Eagle  and  Utowana  lakes. 


8T.    LAWRENCE  DRAINAGE.  37 

Mnch  of  the  fall  occurs  in  passing  a  deep,  narrow  gorge,  mostly  in 
Potsdam  sandstone,  affording  both  excellent  sites  and  mat^erial  for 
dams.  The  most  rapid  descent  is  at  Colton,  where  a  fall  of  100  feet 
occurs  in  a  series  of  short  cascades. 

Going  upstream,  there  are  additional  opportunities  for  power 
development  at  Higley  Falls,  South  Colton  Falls,  and  at  Rainbow, 
Gaintwist,  Leonard,  Starks,  Carry,  and  Raquette  Falls.  These  latter 
are  in  the  heart  of  the  timbered  region  of  the  Adirondacks,  and,  lack- 
ing railroad  facilities,  are  of  little  present  importance.  At  Pierceiield 
Falls,  where  the  stream  is  crossed  by  the  Adirondack  division  of  the 
New  Tork  Central  and  Hudson  River  Railroad,  is  an  important  power 
development  in  connection  with  lumber  industries. 

Draincuge  areas  of  Raquette  River, 


Location. 


Above  Piercefield 

Above  Hamiawa  Falls  . . 
Above  Massena  Springs. 
Above  mouth 


Area. 


Sq.  miles. 

695 

967 

1,188 

1,240 


In  connection  with  the  development  of  water  power  at  the  lower 
descent  of  84  feet  at  Hannawa  Falls  a  gaging  record  has  been  estab- 
lished to  determine  the  total  flow  of  the  stream  past  the  dam  and 
power  plant.  The  dam  is  constructed  of  Potsdam  red  sandstone,  with 
an  ogee-shaped  cross  section.  The  length  of  the  crest  of  the  overflow 
is  234.5  feet.  Wat.er  is  carried  along  the  top  of  the  bluff  at  the  right 
of  the  dam  through  an  open  earth  canal  2,700  feet  in  length.  The 
power  canal  terminates  in  a  forebay,  from  which  the  water  is  conducted 
to  the  turbines  in  the  i>ower  house  at  the  foot  of  the  cliff  through  6-foot 
steel  penstocks.  The  turbines  are  a  specially  built  wheel  of  the  Sam- 
son typey  constructed  by  James  Leifel  <fc  Co.,  of  Springfield,  Ohio,  two 
runners  being  placed  horizontally  on  the  same  shaft.  The  records 
kept  for  determining  the  volume  of  flow  include  depth  flowing  over 
spillway,  the  discharge  through  waste  gates,  and  the  water  used  to 
drive  the  turbines. 

The  x>ond  formed  by  the  dam  affords  a  storage  surface  of  about  200 
acres.* 

A  current-meter  measurement  was  made  at  Potsdam,  N.  Y.,  by 
Wallace  C.  Johnston  August  28,  1898,  which  probably  showed  the 
extreme  low-water  flow  of  that  year.  The  discharge  was  755  second- 
feet.  A  current-meter  measurement  at  Massena  Springs  highway 
bridge  October  2-3,  1900,  showed  the  low- water  flow  of  Raquette 
River  at  that  time  to  be  934  second-feet,  or  0.78  second-foot  per 
square  mile. 

Water  power  is  being  developed  on  Lower  Raquette  River  at  Nor- 

»TbiB  plant  is  described  in  Enfipineeriagr  Record  for  December  7, 1901,  pp.  646-649. 
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folk  by  carrying  water  ai'oand  existing  dams  over  a  long  rapid,  so  as 
to  obtain  a  total  fall  of  32  feet.  The  power  obtained  will  be  used  in 
the  manufacture  of  paper.  At  Norwood  a  power  exists  where  8-foot 
head  is  now  obtained,  which  could  be  redeveloped  so  as  to  afford  a 
total  fall  of  25  feet,  with  extensive  pond  storage. 

LAKE    CHAMPLAIN    OUTLET  AT  FORT  MONTGOMERY,    CLINTON 

COUNTY,  N.  Y. 

Lake  Champlain  drains  an  area  of  7,750  square  miles,  of  which  the 
major  portion  lies  in  the  State  of  New  York.  The  center  line  of  the 
lake  forms  the  boundary  between  New  York  and  Vermont.  The  foot 
of  the  lake  is  situated  at  Rouse  Point,  near  the  Canadian  boundary 
line.  Richelieu  River,  the  outlet  of  the  lake,  is  75  miles  in  length. 
It  flows  northerly  across  the  Province  of  Quebec  and  enters  St.  Law- 
rence River  at  Sorel.  The  lake  has  a  water-surface  area  of  437  square 
miles.  It  receives  the  drainage  from  the  northeast  slope  of  the  Adi- 
rondacks.  The  principal  tributary  streams  tn  New  York  are  Chazy, 
Saranac,  and  Ausable  rivers.  A  record  of  the  elevation  of  lake  sur- 
face at  Rouse  Point  has  been  kept  by  United  States  engineers  at 
Fort  Montgomery,  beginning  with  1875. 

In  1896  the  construction  of  the  dam  and  power  plant  at  Chambly 
was  begun  for  the  Royal  Electric  Company  of  Montreal.^  The  dam 
is  of  concrete  masonry,  strengthened  with  embedded  bent  iron  bars. 
It  has  an  ogee  cross  section,  a  vertical  upstream  face,  and  a  crest  6  feet 
wide,  sloping  downward  from  the  lip  to  the  upstream  edge  2  inches 
per  foot.  The  height  of  the  dam  from  apron  to  crest  is  18  feet,  and  it 
affords  a  fall  of  28  feet  at  the  power  house.  A  calibration  curve  of 
Richelieu  River  was  calculated  by  the  United  States  Board  of  Engi- 
neers on  Deep  Waterways,  by  comparing  the  computed  discharge  over 
this  dam  with  the  corresponding  stage  of  Lake  Champlain  at  Fort 
Montgomery,  taking  into  consideration  the  slope  of  Richelieu  River 
in  the  intervening  distance  of  35  miles  from  Rouse  Point  to  Chambly. 
From  this  curve  the  discharge  in  second-feet,  corresponding  to  the 
observed  stages  of  Lake  Champlain  at  Fort  Montgomery,  has  been 
deduced.'' 

jRelatio7i  of  elevation  of  Lake  Champlain  and  discharge  of  Richelieu  River, 


Elevation  of 
T^ko  Cham- 
plain at  Fort 
Montoomery, 

Feet. 
94 
96 
9^ 
97 

Discharge  of 

Richelieu 

River  at 

Chambly, 

P.Q. 

Elevation  of 
Lake  Cham- 
plain at  Fort 
Montgomery, 

Discharge  of 

Richeaea 

River  at 

Chambly, 

P.Q. 

Second-feet. 

5,000 

8,500 

12,000 

15,500 

Feet. 

98 

99 

100 

101 

Second-feet, 
19,500 
24,000 
29, 500 
36,000 

•Deecribed  in  Engineering  Record  for  June  17, 1899,  pp.  50->51. 

^Report  of  U.  S.  Board  of  Engineers  on  Deep  Waterways,  Pt.  I,  pp.  801-8S8. 
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[I>raiiia«te  ana,  7.110  sqiure  miles.] 
MEAN  MONTHLY  PLOW  IN  SECOND-FEET. 
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Mean  monthly  run-off  of  Lake  Champlain  at   ChamJbly,  Province  of  Quebec, 

1875-1901— Contmned. 

RUN-OFF  IN  INCHES  ON  DRAINAGE  AREA. 


Year. 

Jan. 

0.86 
2.14 
.72 
1.54 
2.20 
1.68 
1.02 
1.79 
.60 
.78 
1.09 
2.52 
1.59 
1.58 
2.86 
2.06 
1.89 
1.99 
1.24 
1.47 
1.16 
2.20 
1.23 
2.14 
1.58 
1.63 
1.78 

Feb. 

Mar. 

Apr. 

May. 

June. 

2.30 
2.99 
1.09 
1.99 
2.40 
1.66 
2.09 
2.49 
2.56 
2.33 
2.21 
2.00 
2.82 
2.84 
2.5:3 

:3.:35 

2.05 
2.76 
2.28 
1.85 
2.05 
2.04 
3.17 
1.99 
2.00 
2.70 
8.01 

July. 

Aug. 

1.41 
1.39 
1.49 
1.94 
1.32 
.93 
1.18 
1.44 
1.44 
1.32 
1.4:3 
1.20 
1.47 

l.:37 

1.91 
1.44 
1.22 
2.77 
1.18 
l.(B 
1.13 
1.17 
2.7:3 
1.09 
1.0:3 
1.38 
1.50 

1.44 

Sept. 

1.19 

1.10 

1.24 

1.H4 

.99 

.64 

.94 

1.10 

.91 

.80 

1.40 

.90 

1.06 

1.43 

1.39 

2.05 

1.05 

2.21 

1.70 

.76 

1.04 

.88 

1.78 

.  94 

.76 

1.04 

1.09 

Oct. 

1.29 

.89 

1.20 

1.28 

.83 

.56 

.81 

1.07 

.70 

.74 

.89 

.92 

.78 

1.74 

1.69 

2.05 

.81 

1.54 

1.26 

.77 

.81 

.97 

1.26 

1.29 

67 

.98 

.96 

Nov. 

Dec. 

1875 

0.79 
1.9:3 

.70 
1.16 
1.71 
1.95 
1.10 
1.54 

.67 
1.21 
1.50 
2.14 
2.01 
1.53 
2.16 
2.14 
2.14 
1.77 
1.06 
1.35 

.99 
1.64 
1.06 
2.00 
1.29 
2.60 
1.33 

1.29 
2.39 
1.2:3 
1.78 
2.05 
2.36 
2.06 
2.50 
1.01 
2.21 
1.47 
2.2i) 
1.94 
1.91 
2.12 
2.79 
:i..50 
.    1.68 
1.44 
2.39 
1.13 
2.67 
1.58 
3.39 
1.98 
2.39 
1.53 

2.78 
3.28 
2.76 
2.79 
2.80 
2.48 
2.24 
2.25 
2.58 
3.65 
2.83 
3.30 
3.40 
3.45 
2.92 
3.00 
4.13 
2.89 
2.34 
2.50 
2.54 
4.40 
3.12 
3.54 
3.12 
3.20 
4.42 

3.19 
4.51 
2.55 
3.14 
4.00 
2.35 
8.01 
2.19 
3.23 
8.47 
8.09 

2.m 

4.30 
4.49 
2.91 
3.78 
3.43 
2.5(J 
3.22 
2.21 
3.16 
3.09 
3.68 
2.76 
3.66 
2.69 
4.24 

1.74 
2.06 
1.62 
1.49 
1.78 
1.26 
1.49 
2.05 
2.00 
1.5J3 
1.72 
1.53 
1.99 
1.91 
2.27 
2.08 
1.47 
53.54 
1.44 
1.44 
l.:39 
1.5J 

2.m 

1.45 
1,43 
1.79 
1.97 

1.78 

.83 
1.58 
1.34 

.88 
1.31 
1.00 

.80 

.68 

.83 
2.48 
1.21 

.72 
2.20 
1.74 
2.05 

.78 
1.50 

.95 
1.00 

.96 
1.31 
1.41 
1.49 
1.28 
1.16 

.87 

1  68 

1876 

74 

1877 

1.8:3 

1878 

2  64 

1879 

1880 

1.63 
1.23 

1881 

1  26 

1882 

.66 

1883 

.72 

1884 

1885 

1.23 
2  47 

1886 

1.94 

1887 

1.44 

1888 

1889 

2.40 
2.21 

1890 

1.98 

1891 

.74 

1892 

1893 

1.63 
.99 

1894 

1.06 

1895 

1.85 

1896 

1.44 

1897 

2.29 

1898 

1.43 

1899 

1.71 

1900 

1.98 

1901 

1.56 

Mean . . . 

1.63 

1.53 

2.04 

3.06 

3.29 

2.:38 

1.81 

1.19 

1.07 

1.26 

1.58 

Mean  daily  discharge^  in  second-feet,  of  Richelieu  Rit^er  at  Chamhly,  Province  of 

Quebec. 

[Drainage «rea,  7,750  square  miles.] 


1 
2 
3 
4 

O 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


Day. 


1899. 


Jan. 


10.440 
10.780 
10.610 
10.780 
10,780 


21 1  10,610 

22... 

23 i0,610 

24 11,290 

25 10.440 

26 11,120 

27 10,270 

28 10,610 

29 10,440 

30 \0,A40 

31 10.270 


M<{an 


10,630 


Feb.  I  Mar.     Apr.     May. 


10,100 
10,100 
10,100 
10,  ia> 


9,760 
10, 100 
10,270 
10.950 


9.9:3I» 
9, 760 
9.420 
9.420 
9.250 
9,080 


11.120 
11,46(»| 
12,3401 
12,520 
12.880 
13,240 


13,980 
13,980 
13,600 
13,600| 
13,600 
13,790 
1:3, 980 
14,740 


S),250| 
9,0801 
9,420 
9,420 
9,420 
9,420 
9.250 
9,250 
9.250 
10. 100 
9,420 
9.590 
9,7»30 


13,600 
1:3.600 
14,360 
13,980 
14,360 
14,740 


14,740 
15. 120 
14,740 
14,740 
14,740l 
14, 7401 


10, 100 
10.270 


14,550, 

14, 170 
14.360 
14, 1701 


16,8:30 
17,610 
17,400 
18.450 
19,080 
20,:380 
21,480 
22,660 
25,380 
25,860; 
25,140 
2i>.660 
26.700 
27,280 
28, 1.50 
28.7:30 
29.:310 
29.7241 
30.5:30 
30,5:30 
30.530 


30,530 
31,150 
30,840 
30,840 
30,840 
30,5:30 
29,6(N) 
28. 7:30 
27,860 
27,570 
28,440 
26,180 
26,440 
24.620 
24, 100 
25.860 
25.:380 
25.860 
22,420 
21,700 
20,820 
20,ft')0 
2O,01X) 
20.160 
19,940 
19,720 
17,400 
18,660 
19.500 
17,400 
17,820 


9.6181 


13,322,  21,67H|  24,505 


June. 


17,610 
17,120^ 
16,830 
16,640 
16,450 
16,260 
15,880 
15.560 
15. 120 
14.740 


15,120 
14.740 
1:3. 790 
13.980 
13.060 
1:3,060 


12.880 
1:3,060 
11.800 
11,800 
12.880 
12,160 


11.630 
11,44K) 
10, 7H) 
10.610 
10,440 


13.903 


July 


10,440 
10,270 
10, 100 


10,270 
10.270 
10.440 
10,270 
9.9:30 
9,25(i 


9.750 
9,420 
9,250 
9.420 
9.930 
9,250 


9,420 
9,5}i0 
9,250 

8.740 
8.910 
8,910 


8,400 


9.622 


8.400 
8,740 
8,230 
8,  WW 
7,890 


7.:380 
7,040 
7.210 
7.210 
7.550 
7,720 

6,'706i 
«.700i 
6,870 
6.700 
6,700 
6,5:30 


6.360 
6.7(X) 
6,  .530 
6.700 
6.5:30 
6,530 


e.ieo 

4.285 

4,:320 
6,  IW 


6.87: 


Sept.     Oct. 


5,680 
5,850 


6.680 
6,870 
4.490 
5, 170 
4.831) 
4.660, 


6, 190 
6.020, 

4.aeo| 

4,150 
:3,980 
4,660 


4.320 
3.470 
3,640 
3.980 
4,660 
5,860 
6,700 
5,680 
4,830 
5, 170 
5,680 
6,020 
5, 170 


4,490 
4,660 
4,830 
5.340 
4,490 
5,000 
4,660 


5,000 
4,830 
6, 170 
4,660 
4,490 
4,440 


4,490 
5.680 
3,980 
4,3^ 
3,980 
:3,8lO 
3.640 
4,490 
4,320 
4,320 
4,150 
3,810 
4,320 


4,490 
5,000 


5.174!    4,531 


Nov. 


5,340 
6,020 
7.720 
8,910 


8.910 
9,250 
9,420 
9.500 
9.420 
9.250 


9.420 

9.350 

10.270 


9,080 
9,080 
9,420 
9.080 
9,080 
9,08(J 


Dec. 


9.060 
8.740 


9,000 
9,250 
9,180 
9,420 
8.570 
8,740 


9,000 
10.100 
10,270 
10.780 
11,630 


8.910111,800 
9.25(W. 
10,610 


9,100 
9,250 
8,670 


8,942 


12,100 
11,800 
12,280 
13,240 
I2.8H0 
13,790 


13,420 
12,880 
12.880 
12,700 
12,340 


9,08012,160 


ii,4as 


ST,    LAWBKNCE    DBAINAOE. 


Mean  daily  diaeharge,  i 


■  teeond-feet.  of  Rieltelieu  Riwr  at  ChanMg,  Provincf  of 
Quebec — Cootmned . 
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Mean  monthly  run-off  of  Lake  Champlain  drainage  basin  at  Chamhly,  Province 

of  Quebec. 

[Drainage  area,  7,7SO  square  miles.] 
MEAN  MONTHLY  PLOW  IN  SECOND-FEET. 


January  .. 
February  . 

March 

April 

Jrfay 

June 

July 

August  ... 
September 
October . . . 
November 
December . 


10,630 

9,618 

13, 322 

21,678 

24, 595 

18, 903 

9,622 

6,877 

5, 174 

4,531 

8,950 

11,432 


10,900 

14,510 

16,046 

22,242 

18, 040 

18, 786 

12,014 

9,300 

7,178 

6, 593 

8,037 

13, 327 


RUN-OPP  IN  SECOND-FEET  PER  SQUARE  MILE. 


January  .. 
February  . 

March 

April 

May 

June 

July 

August  --. 
September 
October . . . 
November 
December 


1.37 

1.25 

1.63 

2.80 

3.17 

1.79 

1.25 

.89 

.67 

.58 

1.15 

1.47 


1.41 
1.87 
2.06 
2.86 
2.32 
2.42 
1.54 
1.20 
.92 
.85 
1.04 
1.72 


11,920 

9,88H 

10,338 

30,618 

28,433 

20,939 

13,236 

10,057 

7,604 

6,377 

6, 082 

10,463 


1.53 

1.28 

1.33 

8. 95 

8.66 

2.70 

1.32 

1.70 

.98 

.82 

.78 

1.35 


RUN-OPP  IN  INCHES  ON  DRAINAGE  AREA. 


January  .. 
February  _ 

March 

April 

May 

June 

July 

August  ... 
September 
October . . . 
November 
December  _ 


1. 
1. 
1. 
3. 
3. 
2. 
1. 
1. 


1. 
1. 


58 
30 
87 
14 
65 

o:) 

44 
02 
75 
67 
29 
69 


1.62 
1.94 
2.37 
3.20 
2.67 
2.72 
1.77 
1.38 
1.03 
.98 
1.16 
1.98 


1.76 
1.33 
1.53 
4.42 
4.21 
3.02 
1.52 
1.96 
1.10 
.94 
.87 
1.55 


UPPER  HUDSON  RIVKR  DRAINAGE. 

INDIAN  RIVER  AT  INDIAN  LAKE   DAM,  HAMILTON   COUNTY,  N.  Y. 

Indian  River,  a  tributary  of  the  Upper  Hudson,  contains  a  precipi- 
tous forested  mountain  area  of  146  square  miles  in  eastern  Hamilton 
County.  In  1898  a  masonry  storage  dam  was  built  at  the  foot  of 
Indian  Lake,  replacing  the  lumberman's  dam  which  was  formerly 
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there  and  raising  the  level  of  ithe  artificial  lake  so  formed  23  feet. 
The  storage  capacity  of  the  present  lake  is  5,000,000,000  cubic  feet. 
The  area  of  the  water  surface  of  the  lake  is  5,035  acres,  and  the  ele- 
vation of  the  spillway  crest  above  mean  tide  is  1,650  feet.  The  dam 
was  built  by  a  federation  of  water-power  users  on  the  Hudson  River  in 
cooperation  with  the  State  of  New  York,  the  primary  object  being  to 
store  flood  water  from  this  drainage  area  to  be  turned  into  the  Hud- 
son during  the  low-water  period  of  each  year,  thereby  equalizing  the 
flow  to  some  extent.  Water  is  also  used  for  sluicing  logs  during  the 
river-driving  season.* 

Since  July  22,  1900,  a  gaging  record  has  been  kept  at  the  dam  with 
a  view  to  determining  the  total  outgo  from  this  reservoir,  the  facts 
recorded  being  the  elevation  of  the  water  surface  in  the  reservoir, 
depth  of  water  flowing  over  the  spillway  or  flashboards,  width  of  open- 
ing and  head  on  the  main  and  subsidiary  log  ways,  and  the  width  of 
opening  of  each  of  the  5-foot  sluice  gates,  together  with  the  effective 
head  on  the  openings.  These  facts  will  enable  a  calculation  of  the 
outflow  from  the  reservoir  to  be  made,  and,  by  comparison  with 
gaging  records  kept  on  Hudson  River  at  Fort  Edward  and  Mechanic- 
ville,  the  effect  of  storage  on  the  low-water  flow  of  the  Hudson  can 
be  determined. 

A  meteorological  station  has  been  established  at  the  dam  by  the 
United  States  Weather  Bureau,  including  rainfall,  temperature,  and 
other  records.  The  regimen  of  flow  of  Indian  River  below  the  dam 
is  largely  artificial,  though  in  the  course  of  a  year  or  more  the  total 
annual  run-off  of  the  drainage  area  will  appear  in  the  stream,  and  it 
is  hoped  in  the  course  of  time  to  determine  the  relation  between  the 
rainfalland  run-off  of  what  constitutes  rather  a  typical  Adirondack 
watershed. 

When  the  reservoir  is  full  the  excess  of  inflow  passes  over  the  spill- 
way, which  has  a  level  crest  106.05  feet  long  in  the  clear.  To  facili- 
t-ate  the  calculation  of  discharge  over  this  spillway,  a  series  of 
experiments  were  made  at  Cornell  University  June  6,  1899,  on  a  full- 
sized  model  of  the  spillway  section  6.58  feet  long,  from  which  the 
proper  coefficients  of  discharge  have  been  determined.^ 

The  discharge  through  the  two  5-foot  sluice  gates,  provided  as  a 
means  for  drawing  the  water  down  as  required,  is  calculated  from  the 
observed  head  and  from  the  area  of  the  lune-shaped  gate  orifices  by 
the  ordinary  fonnula.  The  value  of  the  coefficients  of  discharge  to 
be  applied  may  be  checked  by  current-meter  measurements  made  at 
a  convenient  bridge  below  the  dam.  The  results  of  these  calculations 
will  be  somewhat  uncertain  until  the  reservoir  is  cleared  of  drift, 
which  tends  to  obstruct  the  gate  openings  during  low  water. 

A  measurement  of  the  flow  at  this  point  on  October  19, 1900,  showed 

»See  EngineerinfiT  News,  May  18, 1898. 

»» Trans.  Am.  Soc.  Civil  Eng.,  Vol.  XLIV,  p.  288. 
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the  rate  of  draft  from  the  reservoir  to  be  541  second-feet,  both  sluice 
gates  being  full  opened  under  an  effective  head  of  6.25  feet.  Until 
additional  measurements  can  be  made  under  favorable  conditions,  the 
flow  through  the  sluice  gates  will  be  calculated  by  means  of  the 
formula  for  orifices,  using  the  ordinary  coefficient  0.62. 

A  measurement  of  the  Hudson  River  at  Mechanicville,  made  on 
the  afternoon  of  the  following  day,  October  20, 1900,  showed  the  total 
flow  at  that  point  to  be  1,871  second-feet. 

The  following  tables  show  the  stage  of  and  draft  from  Indian  Lake 
reservoir  during  the  present  year,  the  depth  being  measured  with 
reference  to  the  base  of  the  invert  of  the  5-foot  discharge  tunnels  as 
a  datum. 

Stage  of  tvater  in  Indian  Lake  reservoir  for  1900. 


Day.  j  July. 


1. 
2. 

8. 
4. 
5. 
6. 

7- 
8. 


Aug. 


29.42 
29.17 
28.92 
28.75 
28.58 
28.38 
28.25 
28.08 

9 !  27.98 

27.83 
27.67 
27.33 
27.29 
27.25 


10.... 
11.... 
12.... 
18-... 
14.... 
16.... 
16.... 


27.21 
27.12 


Sept. 


25.01 

25.00 

24.88 

24.58 

24.83 

24.17 

28.92 

23.58 

23.29 

22.00 

22.71 

22.87 

21.00 

21.63 

21.25 

20.88 


Oct. 


16.00 
15.75 
15.46 
15.17 
14.87 
14.58 
14.42 
14.08 
18.79 
13.50 
13.21 
12.92 
12.67 
12.42 
12.25 
12.06 


Nov. 


8.62 

8.87 

8.17 

8.00 

7.79 

7.58 

7.42 

7.38 

7.33 

7.29 

7.25 

7.17 

7.00 

6.87 

6.71 

6.50 


Dec. 

Day. 

July. 

9.50' 

'l7 

1  18-. -.i 

19 

'  20 

10.25 


10.42 


10.75 


21 

22 

Zi. 

24. 

25 

26. 

27 

28. 

29 

30. 

31. 


83.50 
33.00 
82.50 
32.17 
31.92 
31.25 
80.83 
30.42 
80.08 
29. 75 


Aug. 


27.00 
27.00 
27.00 
27.00 
27.00 
27.  Ot) 
26.92 
26.75 
26.63 
26.37 
26.17 
26.00 
25.88 
25.58 
25.38 


Sept. 


20.50 
20.08 
19.75 
19.42 
19.17 
18.87 
18.64 
18.25 
17.92 
17.58 
17.26 
16.92 
16.67 
16.33 


Oct. 

Nov. 

Dec. 

11.88 

6.83 

11.64 

6.17 

10.83 

11.25 

6.06 

11.00 

6.83 

10.79 

6.50 

10.54 

6.58 

11.08 

10.88 

6.58 

10.12 

11.25 

9.96 

9.7» 

11.68 

9.58 

9.88 
9.17 
8.96 
8.88 


9.25 


11.83 


12.08 


Stage  of  tvater  in  Indian  Lake  resen'^oir  for  1901. 


Day. 


Jan.     Feb.     Mar. 


27 1  10.50 

28 

29 ■  10.17 

80 


31 


9.83 


3.42 


1 

2 

3 

12.17 
12.25 

9.63 
9.42 
9.25 

2.92 
2. 42 

4 

5 

6 

12.:«i 

8.83 

1.83 

7 

8 

9 

12.50 
12.58 

8.08 

10 

7.75 

1.3:3 

11 

1.17 

13 

2.92 

13 

14 

12.(18 

7.17 

3.08 
3.25 

15 

16 

17 

11.8:^ 

«.42 

"3."75 

18 1 

19 

11.50 

5.67 

20 

4.00 

21    

11. :« 

4.92 

4.25 

22 

4.50 

23 

4.75 

24 

25 

26 

11.00 

a'aY 

5.00 
5.25 
5.58 

6.33 
6.8:3 


Apr. 


8.58 
8.92 
9.25 
9.50 
9.83 
10.08 
10.60 
11.00 
11.60 
11.92 
12.25 
12.67 
13.17 
13.67 
14.50 
15.17 
16.  (X) 
17.00 
17.83 
18.50 
19.67 
22  00 
24.17 
25.25 
26  3:3 
27.17 
28  00 
28  58 


May. 

June. 

30.42 

36.75 

30.83 

».75 

31.17 

35.75 

231.42 

85.67 

31.67 

86.60 

31.92 

35.:33 

32.00 

:i5.33 

32.08 

:35.33 

32.17 

35.25 

;«.25 

:35.17 

32.50 

35.08 

3S.75 

35.00 

33.08 

34.92 

33.25 

534.83 

m.?& 

34.75 

33.42.   34.67 

3:3. 6r)     84.58 

:«.75 

34  67  ' 

July. 


7.4i:  !  29.17 


7.83 
8.17 


29. 


ay 


33.92 
34.17 
84  :« 
34  50 
34.75 
34.92 
35.08 
35.25 
:«.33 
:35.42 
35.50 
35.67 
35.75 


34. 75 
34.8:3 
34.92 
:35.08 
35.25 
:35  25 
:35.25 
35.25 
:i5.25 
36.25 
:35.25 
:i5.25 


35.25 
35.21 
36.17 
35.17 
35.17 
36.17 
35.17 
:«.17 
a5.17 
85.17 
36.17 
:35.17 
36.21 
:36.25 
:35.26 
:35.25 
35.33 
35.08 
:i4.83 
34.58 
:^4.33 
34.00 
33.75 
:33  60 
33.25 
:33.08 
32.92 
32.75 
82.50 
32.38 
»2.33 


Aug. 


32.26 
32.17 
32.08 
32.00 
32.04 
82.08 
82.08 
32.08 
32.17 
:i2.33 
82.42 
32.50 
32.58 
32.67 
32.67 
32.71 
32.79 
32.83 
32.87 
32.87 
33.00 
32.75 
32.68 
32.58 
32  33 
32.17 
32.00 
31.87 
31.58 
81. 42 
81.25 


Sept. 


81.08 
80.92 
30.75 
:30.58 

mAt 

30.25 
30.08 
29.87 
29.58 
29.33 
29.06 
28.75 
28  50 
28.26 
28.00 
27.87 
27.92 
28.00 
28.04 
28.08 
28.12 
28.17 
28.17 
28  00 
27.67 
27.25 
26.87 
26.50 
26.00 
25.75 


Oct. 


25.92 
25.92 

26.87 
26.68 
25.17 
24.76 
24.3:3 
24.00 
23.67 
23.33 
23.00 
22.75 
22.50 
22.50 
22.58 
22.76 
22.92 
23.00 
23.08 
23.25 
2:1:33 
23.42 
23.58 
23.67 
23.71 
23.75 
23.79 
23.83 
23.92 
23.92 
23.58 


Nov.  i  Dec. 


23.25 
22.92 
22.58 
22.25 
21.92 
21.58 
21.26 
20.92 
20.58 
20.26 
19.92 
19.67 
19.42 
19.33 
19.42 
19.50 
19.64 
19.58 
19.63 
19.67 
19.71 
19.75 
19.68 
19.25 
18.92 
18.68 
18.25 
18.00 
17.67 
17.83 


17.00 
16.83 
16.50 
16.17 
16.87 
15.58 
15.29 
15.00 
14.71 
14.58 
14.60 
14.54 
14.71 
14.92 
16.50 
17.50 
18.08 
18.42 
18.75 
18.87 
19.02 
19.15 
19.23 
19.30 
19.42 
19.  .'iO 
10.58 
19.71 
19.83 
19.SG8 
20.00 
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The  estimated  storage  capacity  of  the  reservoir  is  as  follows: 
Estimated  stomge  capacity  of  Indian  Lake  reservoir. 


Original  lake 

Lnmberman's  dam 

Crest  present  dam 

Top  flashboards  present  dam 


Elevation. 


1,616.17 
1,627 
1,650 
1,651.1 


Area. 


Acres. 
1,000 
3,007 
5,035 


Ston^^. 


Cubic  feet. 


800,000,000 
4, 468, 000, 000 
6, 000, 000, 000 


SCHROON  RIVER  AT  WARREN8BURG,  WARREN  COUNTY,  N.  Y. 

A  gaging  record  was  established  at  the  dam  of  the  Schroon  River 
Pulp  Company,  2  miles  below  Warrensburg,  November  1, 1895,  in  con- 
nection with  Upper  Hudson  storage  survey.*  Conditions  at  the  War- 
rensburg gaging  station  are  somewhat  peculiar.  During  ordinary 
water  an  attempt  is  made  to  turn  the  entire  flow  of  the  stream,  less 
leakage,  through  the  water  wheels,  which  run  twenty-four  hours  per 
day,  Sundays  excepted.  This  is  accomplished  by  the  use  of  flash- 
boards  and  by  draft  from  the  storage  impounded  by  Starbuckville 
dam.  During  extreme  low  water  the  mill  is  shut  down  altogether. 
As  a  rule,  no  water  passes  over  the  dam  at  this  time,  the  entire  flow 
leaking  through.  A  balance  is  maintained  between  the  inflow  and 
outgo  by  fluctuations  in  the  pond  level,  thereby  varying  the  pond 
storage  and  also  the  head  on  the  leaks.  As  no  record  is  kept  when 
the  mill  is  not  running,  it  has  been  necessary  to  estimate  the  low- water 
flow,  which  was  taken  at  150  second-feet  in  1899,  this  being  the 
assumed  leakage  of  the  Starbuckville  dam.^ 

The  apparently  uniform  regimen  of  the  stream  during  considera- 
ble i)eriods  of  time  may  partly  be  accounted  for  as  the  result  of 
draft  and  storage  from  the  Starbuckville  dam. 

A  current-meter  measurement  of  the  leakage  of  the  dam,  flume, 
and  flashboards  at  the  Schroon  River  Pulp  Company's  mill  was  made 
on  August  9,  1900,  in  the  open  channel  about  one-half  mile  below  the 
dam.  The  flow  at  this  point  was  found  to  be  285  second-feet.  This 
amount  has  been  taken  as  the  low- water  flow  and  leakage  during  1900 
and  1901.  The  dam  is  of  timber,  and  was  considered  nearly  water- 
tight when  built.  There  is  evidence  that  the  leakage  has  increased 
year  by  year. 

The  flow  over  the  dam,  without  flashboards,  has  been  taken  from 
a  diagram  which  was  deduced  from  experiments  made  at  Cornell  Uni- 
versity on  a  weir  having  a  similar  cross  section.  The  flow  over  flash- 
boards  has  been  calculated  by  means  of  the  Francis  formula. 

•See  Report  of  State  En^eerand  Surveyor  of  New  York,  1886,  p.  118;  also  Water-Supply  and 
Irrigation  Paper  No.  86,  p.  58. 

^See  Beport  of  the  Merchants'  Association  of  New  York  on  the  Water  Supply  of  the  City  of 
New  York,  p.  837. 
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During  1901  the  station  has  been  equipped  with  new  standard  board 
gages.  Readings  are  taken  once  each  day  and  the  record  is  fur- 
nished by  Mr.  Frank  Goodfellow: 

High-water  discharge  of  Schroon  River  at  Warrensburg. 


Date. 


December  30-31 

April  20 

April  19 

Mwx;h  14-19.-.. 

April  24-30 

April  22 

April  16. 


1895 
1896 
1897 
1898 
1899 
1900 
1901 


Maximum 
diacharge. 


Second-feet. 
4,074 
7.109 
B;  982 
4,044 
5,103 
7, 745 
6,802 


Maximum 

diacbarice 

per  square 

mile. 


Second-feet. 

7.21 

12.58 

7.05 

7.16 

9.03 

13.71 

31.19 


Mean  daily  flow,  in  aecond-feet,  of  Schroon  River  below  Warrensburg,  Warren 

County,  N.  Y,,for  1901, 

[Drainage  area,  5flS  square  miles.] 


Day. 

Jan. 

1 

768 

2 

768 

8 

768 

4 

768 

6 

768 

6.... 

7 

884 

8 

834 

9 

834 

10 

834 

11 

834 

12 

834 

13 

14 

834 

15 

834 

16 

834 

17 

884 

18 

834 

19 

834 

ao 

21 

768 

22 

768 

28 

768 

24 

768 

25 

768 

26 

768 

27 

28 

612 

29 

612 

80 

612 

81 

612 

Mean. 


774 


Feb. 


012 
612 


612 
612 
612 
612 
612 
612 


BCar. 


535 
635 

585 
536 
535 
635 


535 
535 
535 
585 
585 
535 


535 
535 
535 
535 


5.% 
535 


535 
535 
535 
5a5 
535 
535 


535 
535 
535 
535 
535 
535 


535 
535 
535 
585 
614 
614 


614 
939 
1.0D4 
1,207 
1,207 
1,207 


Apr.  \  May. 


1,702 
l,9fl2 
2,452 
3,152 
3,732 
4,133 

(•) 
4,552 
5,067 
5,222 
5,3o2 
5,652 
5,967 

6,802 
6,8^ 
6,797 
6,802 
5.967 
5,652 

(•) 
5,087 
5,222 
5,»2 
5,087 
4,967 
4,5o2 

(M 
4,062 
3,2i)0 


561 


658 


2,952 
2,752 
2,622 
2,152 

(•) 
1,992 
1,982 
1,872 
1,812 
1,742 
1,742 

(•) 
1,512 
1,552 
1,782 
2,092 
2,472 
2,472 

(M 
2,282 
2,4'*2 
2,472 
2,4*^ 
2.432 
2,432 

(•) 
2,4'T8 
2,4"2 

2,4^2 
2,4*^ 
2.432 


Juno. 


2,282 

(») 
2,292 
2,292 
1,932 
1,932 
1,9;^ 
1,792 

(•) 
1,792 
1,762 
1,742 
1,742 
1,662 
1,502 

(M 
1,532 
1,462 
l,4i2 
1,3*2 
1,282 
1,23! 

(») 
989 

989 
989 
989 
9«9 
939 
»939 


July. 

Aug. 

Sept. 
•535 

Oct. 
729 

Nov. 

J-^vC-* 

671 

415 

667 

(•) 

671 

415 

555 

729 

667 

4:10 

671 

415 

675 

729 

(•) 

413 

633 

»415 

595 

729 

612 

4:iu 

638 

415 

635 

729 

684 

430 

633 

425 

as5 

•594 

684 

4;«) 

(•) 

425 

675 

594 

684 

sue 

729 

425 

•675 

504 

684 

(•) 

729 

445 

675 

684 

353 

729 

445 

675 

729 

(•) 

353 

729 

>445 

605 

729 

666 

729 

475 

605 

729 

502 

566 

729 

475 

605 

(•) 

502 

566 

(•) 

475 

605 

504 

602 

5HA 

475 

•715 

6.2 

502 

(•) 

729 

495 

715 

806 

502 

980 

729 

515 

715 

806 

(•) 

806 

729 

•515 

715 

806 

502 

8G6 

729 

515 

715 

8U6 

502 

08B 

729 

515 

715 

(•) 

592 

038 

% 

5i5 

715 

351 

562 

930 

585 

•715 

6^8 

535 

(') 

501 

535 

497 

6*^8 

585 

880 

480 

535 

594 

6''8 

(•) 

990 

4dO 

•5,© 

594 

678 

477 

4.« 

535 

594 

678 

477 

i.dw 

430 

535 

594 

(') 

477 

1,072 

(•) 

5:« 

5tf4 

678 

477 

1.072 

430 

5:« 

(•) 

678 

477 

(•) 

430 

5:^ 

678 

477 

1,006 

4:« 

535 

678 

938 

4,786 


2,235  ;  1,522 


61; 


481 


630 


685 


588 


714 


Sunday. 
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Mean  monthly  run-off  of  Schroon  River  at  Warrensburg,  Warren  County,  N,  Y, 

[I>raiiiage  area,  5<fi.5  square  miles.] 
MEAN  MONTHLY  PLOW  IN  SECOND-PEET. 


Month. 


January. 
February 
March 


April 

May 

June 

July 

An^nst 

September . 
October  ._. 
November  _ 
December  _ 

Year 


1805. 


478 
1,233 


lo9S. 


2,779 
516 

1,664 

3,280 
728 
827 
276 
265 
215 
830 

1,089 
243 


1,018 


1807. 


337 

188 

738 

3,164 

1,822 

2,384 

1,426 

1,377 

281 

166 

2,077 

2,776 


1806. 


1,395 


852 

416 

3,104 

2,853 

2,203 

568 

216 

223 

166 

263 

464 

783 


1,017 


1800. 


606 

478 

564 

2,877 

3,150 

1,093 

210 

150 

234 

462 

1,047 

948 


985 


1900. 


810 

1,380 

1,140 

3,688 

1,688 

1,280 

528 

474 

285 

488 

530 

773 


1,089 


RUNOFF  IN  SECOND-FEET  PER  SQUARE  MILE. 


1901. 


774 

561 

658 

4,786 

2,235 

1,522 

617 

481 

650 

685 

588 

714 


1,189 


January . . 
February  _ . 

March 

April 

May 

Jane 

July 

Au^^ost 

September 
October  ._ 
November 
December 


Year 


0.85 
2.19 


4.92 

.92 

2.96 

5.83 

1.11 

1.47 

.49 

.47 

.38 

.59 

1.94 

.43 


1.79 


0.60 

.33 

1.31 

5.80 

3.24 

4.24 

2.54 

2.45 

.50 

.29 

3.69 

4.93 


2.49 


1.16 

.74 

5.68 

5.07 

3.91 

1.01 

.38 

.40 

.30 

.47 

.82 

1.40 


1.78 


1.25 

.85 

1.00 

5.11 

5.60 

1.94 

.37 

.27 

.41 

.82 

1.86 

1.68 


1.76 


1.44 

2.45 

2.02 

6.55 

3.00 

2.27 

.94 

.84 

.50 

.86 

.94 

1.37 


1.93 


1.38 
1.00 
1.17 
8.48 
3.96 
2.69 
1.09 
.85 
1.15 
1.21 
1.05 
1.27 


2.11 


RUN -OFF  IN  INCHES  ON  DRAINAGE  AREA. 


January . . 
February . . 

March 

April 

May 

June 

July 

August 

September 
October  . . 
November 
December 


0.94 
2.53 


5.70 

.95 

3.41 

6.51 

1.49 

1.64 

.56 

.54 

.43 

.68 

2.16 

.48 


0.69 

.35 

1.51 

6.28 

3.73 

4.73 

2.92 

2.82 

.56 

.33 

4.12 

5.69 


1.75 

.77 

6.55 

5.66 

4.52 

1.13 

.44 

.46 

.33 

.54 

.92 

1.61 


1.25 

.89 

1.16 

5.72 

6.47 

2.17 

.43 

.31 

.46 

.95 

2.08 

1.93 


1.66 

2.54 

2.32 

7.31 

3.46 

2.53 

1.05 

.47 

.36 

.99 

1.05 

1.58 


1.59 
1.04 
1.35 
9.50 
4.55 
3.01 
1.24 
.98 
1.29 
1.39 
1.18 
1.46 


Year 


24.55 


33.73 


24.68 


28.82 


25.82 


28.58 


48  OPEBATIONS   AT  KIVER  STATIONS,  1901. — PABT  I.  [no. 66. 

HUDSON  RIVER  AT  FORT  EDWARD,   WASHINGTON  COUNTY,   N.   Y. 

This  station,  which  is  located  at  the  dam  of  the  International  Paper 
Company,  was  established  in  1895,  in  connection  with  Upper  Hudson 
storage  surveys.*  The  dam  is  of  framed  timber  on  slate  rock  foun- 
dation, and  has  but  little  leakage.  The  crest  is  straight,  very  nearly 
level,  and  587.6  feet  in  length.  The  crest  gage  zero  stands  at  the 
level  of  the  lip  of  the  dam  proper.  Flashboards  are  usually  main- 
tained on  the  dam  from  15  inches  to  18  inches  in  height.  A  record  is 
kept  of  the  height  of  flashboards,  and  of  the  times  of  their  setting 
and  removal. 

During  1901  the  station  has  been  equipped  with  new  metallic  gages 
of  standard  form.  The  crest  gage  is  attached  vertically  to  the  timber 
bulkhead  above  the  left-hand  end  of  the  dam.  The  gages  are  divided 
to  feet  and  inches,  and  readings  are  taken  each  morning  by  Frank 
Chapman. 

There  are  02  water  wheels  in  the  adjoining  mill.  These  are  nearly 
all  of  modern  types  which  have  been  tested  at  the  Ilolyoke  flume.  A 
record  is  kept  of  the  daily  run  of  each  in  hours,  as  well  as  of  the  work- 
ing head,  which  is  usually  19  feet.  The  discharge  through  the  tur- 
bines is  taken  from  diagrams  expressing  the  flow  as  a  function  of  the 
working  head  and  number  of  wheel  hours  run. 

In  the  winter  of  1896-97  a  flood  spillway  was  cut  around  the  south 
end  of  the  dam,  over  which  the  water  begius  to  flow  whenever  it 
reaches  the  level  of  the  crest  of  the  flashboards.  The  profile  of  the 
spillway  is  very  irregular  and  causes  some  uncertainty  in  the  calcu- 
lated flows  during  times  of  high  water. 

Whenever  the  flashboards  are  off  from  the  main  dam  the  flow  is 
computed  by  means  of  the  formula  used  by  the  East  Indian  engineers 
in  their  computations  for  irrigation  works. ^ 

With  the  flashboards  on  the  flow  has  been  computed  from  Francis's 
well-known  formula  for  the  sharp-edged  weir.  During  the  dry  season 
but  little  water  passes  over  the  dam,  the  entii'e  flow  being  employed 
to  drive  the  turbines.  A  current-meter  measurement  was  made  at  the 
highway  bridge  below  the  dam  on  July  26,  1900.  The  flow  was  found 
to  be  2,704  second-feet. 

The  calculated  discharge  from  the  gage  readings  at  the  dam  and 
mill  varied  from  2,420  to  2,720  second-feet  while  the  measurement 
was  being  taken.  The  turbines  did  not  run  continuously  for  twenty- 
four  hours  at  this  rate,  however.  The  mean  flow  for  the  day  was 
1,467  second-feet. 

During  the  navigation  season  water  is  diverted  from  Hudson  River 
at  Glens  Falls  feeder  dam,  7  miles  above  Fort  Edward,  for  the  supply 
of  Champlain  Canal. 

The  drainage  area  tributary  to  the  Hudson  above  Fort  Edward  is 

»See  report  of  State  engineer  and  Burveyor  of  New  York,  1805,  p.  105.  *  See  p.  9S. 
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0.56  of  that  of  the  Bame  stream  above  MecbaDicville  gaging  station. 
The  principal  intervening  tributaries  are  the  Iloosic  River  and  Batt«n 
Kill,  having  drainage  areas  of  730  and  460  square  miles,  respectively. ' 

Mean  monthly  flow,  in  aecond-feet,  of  tke  Hudami  River  at  Fort  Edward,  JV.  Y., 
for  1901. 

(Dnlnatie  kfm.  2,800  oqiure  mllee.] 


'  Snndsy. 
mtfdy  run-off  of  Hudson  River  at  Fort  Edward,  N.  Y, 
[Dnlna^  mrw.  Z,H0O  square  mllee.] 
MEAN  MONTHLY  FLOW  IN  SECOND-FEET. 


Month. 

IHW. 

1«0D. 

Jannary 

8,527 

1,903 
5,005 
16,811 
9,561 
1,617 
1,150 
714 
1,347 
1.033 
5,098 
5,157 

8,211 

7,704 
3,934 
16,914 
6,858 
S,884 
1,348 
1,653 
1,110 
1,343 
B,077 
5,331 

Sfi^ 

8,305 

2,531 

3,188 

Teat 

4,410 

4,718 

4,960 

- 

,  ol  Hen  York  State  EnKtiieer  aod 
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Mean  monthly  run-off  of  the  Hudson  River  at  Fort  Edvxird,  N.  Y. — Continued. 

RUN-OFF  IN  SECOND-FEET  PER  SQUARE  MILE. 


Month. 


January  _. 
February  . 

March 

April 

May 

June . 

July 

August  .-. 
September 
October . . . 
November . 
December . 


Year 


IttW. 

1900. 

1.26 

1.15 

.68 

2.53 

1.79 

1.40 

6.00 

6.04 

8.41 

2.27 

.58 

1.01 

.41 

.45 

.26 

.59 

.48 

.40 

.37 

.44 

1.82 

1.13 

1.84 

1.18 

1.58 

1.55 

1901. 


0.65 

.55 

1.23 

7.55 

3.00 

2.28 

.78 

.90 

.88 

.96 

.76 

1.06 


1.71 


RUN-OFF  IN  INCHES  ON  DRAINAGE  AREA. 


January  . 
February 
March  .  _ . 
April 


May 

June 

July 

August  ... 
September 
October . . . 
November. 
December . 


Year 


1.95 

1.32 

0.75 

.70 

2.63 

.57 

2.05 

1.61 

1.41 

6.69 

6.74 

8.46 

3.83 

2.61 

3.45 

.63 

1.13 

2.50 

.47 

.51 

.90 

.30 

.68 

1.03 

.53 

.44 

.99 

.42 

.50 

1.10 

2.03 

1.26 

.85 

2.12 

1.36 

1,22 

21.72 

20.79 

23.23 

High  iciiter  of  Hudson  Either  at  Fort  Eduxird,  N,  Y, 


Date. 


Maximum 
diacharfire. 


MaTJmnm 

dischaitr^ 

per  square 

mile. 


April  18,1896 

November  7, 1896 

April  12,  1897 

June  12,  1897 

December  17,  1897 
March  16,  1898.... 

April  25,  1898 

April  23, 1900 

April  23, 1901 


HUDSON  RIVER  AT  MECHANICVILLE,  SARATOGA   COUNTY,  N.  Y. 

A  rocord  of  the  flow  of  Hudson  River  at  Mechanicville  has  been 
kept  by  the  Duncan  Company,  beginning  December,  1888.     The  rec- 


Second-feet. 

Second-feet. 

42, 620 

15.2 

24, 550 

8.7 

23, 732 

8.5 

23, 242 

8.3 

27, 920 

10.0 

29,856 

10.7 

32, 159 

11.5 

43,900 

15.7 

42, 820 

15.3 
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ord  includes  two  daily  readiujycs  of  the  depth  on  the  crest  of  the  dam 
and  a  continuous  record  of  the  run  of  the  water  wheels  in  the  adjoin- 
ing paper  mill.  The  accompanying  tables  show  the  monthly  and  daily 
mean  flow  at  Mechanicville,  computed  by  Mr.  R.  P.  Bloss,  the  engi- 
neer of  the  company.  A  record  is  kept  of  the  length  and  height  of 
the  flashboards  at  all  times,  with  the  dates  of  their  setting  and  removal. 

The  flow  over  the  dam  has  been  computed  by  the  Francis  formula 
for  the  Merrimac  dam :  Q  =  o  01  L  **",  i  being  794  feet.  H=  depth 
on  crest  of  dam  in  feet.  Tue  same  formula  has  been  used  in  all  cases, 
whether  flashboards  are  on  or  off. 

The  flow  through  the  water  wheels  has  been  taken  from  the  rating 
tables  of  the  manufacturers.  The  working  head  on  the  wheels  varies 
from  15  to  17  feet,  depending  on  the  condition  of  the  flashboards  on 
the  dam.  A  test  by  Mr.  Bloss  of  a  39-inch  Hercules  wheel  in  the  mill, 
which  has  been  in  use  about  eight  years,  shows  the  actual  discharge 
to  be  substantially  as  given  in  the  manufacturers'  tables  when  running 
at  the  speed  of  greatest  efficiency.  When  running  at  higher  speed 
the  discharge  may  be  several  per  cent  less. 

A  current-meter  measurement  of  the  flow  below  the  dam  was  made 
at  the  Mechanicville  toll  bridge  October  20, 1900,  showing  a  discharge 
of  1,871  second-feet.  The  result  is  somewhat  uncertain  owing  to 
slack  water.  No  water  was  flowing  over  the  dam,  and  the  calculated 
turbine  discharge  was  1,977  second-feet. 

The  flow  of  Hudson  River  at  Mechanicville  has  been  calculated, 
using  the  East  Indian  engineers'  formula  for  flow  over  the  dam.  "^  This 
formula  gives  a  somewhat  larger  discharge  than  that  obtained  by  using 
the  formula  given. 

The  highest  flood  since  the  record  has  been  kept  occurred  April  19, 
1896,  and  showed  a  discharge  of  59,400  second-feet,  or  13.2  second-feet 
per  square  mile. 

The  highest  known  freshet  discharge  of  Hudson  River  occurred  in 
the  spring  of  1869.  The  calculated  discharge  at  Mechanicville  was 
70,000  second-feet,  or  15.5  second-feet  per  square  mile.^ 

•See  Report  of  State  Engineer  and  Surveyor  of  New  York,  1805,  pp.  101-107. 
^  A  list  of  Hudson  Biver  high-water  marks  is  given  by  C.  L.  Harrison  in  Report  of  U  S.  Board 
of  Engineers  on  Deep  Waterways,  Pt.  1,  pp.  877-378. 
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Mean  daily  discharge,  in  second-feet,  of  Hudgon  River  at  MeckanicviUe,  N.  Y.. 

for  1901. 

[DimlDsge  nreii,  l.fiOOsqaiuv  miles.] 


•  Becordapproiiinate,  Baahboards  trroKnlBr. 
Mean  monthly  run-off  of  Hudson  Siver  at  MechanicvUle,  ff.  Y, 

[Dnliuga  sm,  4,G0O  sqiure  miles.] 
HBAH  MONTHLY  FLOW  IN  SECOND-FEET. 


Janoary 

Febmary 

March 

April 

May 

July-"!".-' 

AngoBt 

September. . . 

October 

November  - . 
December  .. 

Year  . 


8.178 
6,038 
19.617 
18,047 
10,535 
6,080 
2,781 
6,039 
8,810 
7,516 
8,678 
6,391 


6,437 
5,147 
9.316 
24,607 
»,5»1 
3,589 
2,402 
1,417 
2,054 
3,616 


5,841 
12,484 
7,740 
32,614 
8,B93 
4,098 
3,862 
2,708 
1,886 
3,128 
5,077 
5,881 


KDH-OFP  IN  SECOND-FEET  FEB  SQUABE  MILK. 


11.658 
7,806 
8.551 
4.661 
4.024 
4,364 
3.733 
8,491 

7,544 


Janoary . . 
February . . 

IBarch 

AprU 


1.81 

1.48 

l.SO 

1.84 

1.14 

3.77 

4.36 

2.07 

1.72 

2.90 

5.47 

5.03 
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Mean  monthly  runroff  of  Hudson  River  at  Mechanicville,  N.  Y. — Ck)ntiiiued. 

BUN-OFF  IN  SECOND-FEET  PER  SQUARE  HILE-Continued. 


Month. 

1886. 

1899. 

1900. 

1901. 

May 

2.84 
1.12 

.61 
1.11 

.85 
1.67 
1.99 
1.17 

2.11 
.56 
.58 
.31 
.45 
.58 
1.36 
1.62 

2.00 
.91 
.52 
.60 
.42 
.47 
1.11 
1.18 

2.60 

JnTi^ 

1.78 

July 

.79 

Angnst 

1.08 

September 

.89 

October 

.94 

November 

.83 

December 

1.88 

Year 

1.77 

1.47 

1.50 

1.68 

RUN-OFF  IN  INCHES  ON  DRAINAOE  AREA. 


January . . 
February.. 

March 

April 

May 

June 

July 

August 

September 
October  . . . 
November 
December 


Year 


2.08 
1.89 
5.02 
8.28 
2.69 
1.25 

.70 
1.28 

.95 
1.92 
2.22 
1.85 


24.08 


1.64 

1.50 

1.18 

2.88 

2.38 

1.98 

6.12 

5.60 

2.43 

2.30 

.62 

1.01 

.61 

.60 

.35 

.69 

.50 

.47 

.66 

.54 

1.56 

1.24 

1.86 

1.86 

19.91 

20.17 

.79 

.67 
2.00 
7.03 
2.99 
1.98 

.91 
1.18 
1.00 
1.08 

.92 
2.16 


22.66 


liOWER    HUDSON    RIVER    ANI>    liONG    ISIjAND    SOUND 

DRAINAGE. 

KINDEBHOOK    CREEK  AT  EAST    NASSAU  AND  WILSON'S    DAM,   RENSSE- 
LAER COUNTY,  N.  Y. 

Gagings  of  this  stream  were  conducted  by  the  Albany  water 
department  during  the  years  1892, 1893,  and  1894,  the  results  of  which 
are  of  interest  in  connection  with  measurements  of  surrounding  water- 
sheds like  Tenmile,  Housatonic,  and  Fishkill,  proposed  possible 
sources  of  municipal  supply  for  New  York  City. 

The  original  Kinderhook  gagings  have  been  furnished  for  calcula- 
tion by  Greorge  I.  Bailey,  superintendent  of  the  Albany  bureau  of 
water. 

Kinderhook  Creek  is  an  interstate  stream  having  its  source  in  Han^ 
cock  Mountains,  Massachusetts.  It  flows  in  a  southwesterly  direction 
through  Rensselaer  and  Columbia  counties,  N.  Y.,  debouching  into 
Hudson  River  at  Stockport.  Its  tributary  drainage  is  divided  between 
New  York  and  Massachusetts,  as  follows: 

Square  miles. 

Drainage  in  New  York 804.7 

Draixiage  in  Masflachusetts 29.8 

Total  drainage  above  mouth 834 
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A  gaging  record  was  kept  at  a  weir  erected  across  the  stream  above 
East  Nassau,  July  28  to  November  30,  inclusive,  1892.  The  record 
included  the  flow  over  the  thin-edged  weir  or  dam,  and  the  flow  in 
tailrace  of  the  adjoining  mill.  Readings  of  the  gage  height  at  both 
dam  and  race  were  taken  at  thirty-minute  intervals  from  6.30  p.  m. 
to  7  a.  m.  each  day,  and  the  flows  for  the  several  one-half  hour 
periods  were  summated  to  obtain  the  total  yield  during  the  night. 

The  measurements  in  the  main  stream  were  taken  at  a  compound 
weir,  consisting  of  a  lower  central  section  50.17  feet  in  length,  over 
which  the  entire  flow  passed  at  ordinary  stages  of  the  stream ;  the 
remainder  of  the  dam,  having  a  length  of  92.33  feet,  was  raised  and 
leveled  by  means  of  a  2 -inch  plank  to  an  elevation  1.20  feet  above  the 
central  thin  plate  weir.  Whenever  the  head  exceeded  1.2  feet  on  the 
lower  section  the  water  flowed  over  the  entire  dam,  142.5  feet  in 
length.  The  discharge  has  been  computed  by  means  of  the  Francis 
formula,  allowing  for  two  complete  end  contractions  for  all  depths 
on  the  lower  section. 

The  drainage  area  above  the  East  Nassau  gaging  station  is  120.5 
square  miles. 

A  second  gaging  station  was  established  on  Kinderhook  Creek,  at 
Wilson's  mill,  below  Garfleld  reservoir,  July  14,  1893,  and  a  record 
maintained  from  that  date  until  December  31,  1894. 

The  drainage  area  above  the  weir  at  Wilson's  dam  is  68.2  square 
miles,  or  57  per  cent  of  that  at  East  Nassau.  Readings  were  taken  at 
this  weir  at  6  a.  m.,  12  m.,  and  6  p.  m.  of  each  day. 

The  principal  dimensions  of  the  weir,  which  wa«  of  the  compound 
variety,  were  as  follows: 

Dimensions  of  WiUorCs  dam,  Rensselaer  County,  N,  Y. 

Feet. 

Total  length  of  dam 99.22 

Length  of  central  lower  overflow _ 25. 00 

Length  of  right  overflow  of  main  dam _ 87. 95 

Length  of  left  overflow,  main  dam _ 36. 27 

Total  length  of  upper  overflow 74. 22 

Difference  of  elevation  of  two  spillways,  July  1  to  May  25, 1894 1. 00 

Difference  of  elevation  of  two  spillways,  May  27  to  December  31, 1894 .89 

The  accompanying  tables  show  the  mean  daily  flow  in  second-feet 
at  the  two  Kinderhook  stations  for  the  periods  during  which  the  rec- 
ordH  were  kept.  The  summary  for  Wilson's  dam  includes  the  rain- 
fall on  the  watershed  from  a  private  record  kept  at  that  station  in 

1894. 
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Mean  monthly  run-off  of  Kinderhook  Creek  at  East  Nassau,  N,  Y. 

[Drainage  area,  120  square  miles.] 


Date. 


AngTLSt 

September. 
October  _ . . 
November. 


1892. 


January. -. 
February. . 

March 

April 

May 

June 

July 

Ang^t 

September. 
October  . . 


18d4. 


Maximum. 


Minimum. 


Mean. 


Second-feet.'  Second-feet 
362.4  37.0  : 


134.6 

35.0 

44.0 

28.6 

581.5 

20.1 

Second-feet. 

97.8 

68.7 

34.7 

121.5 


148.7 

74.7 

351.4 

155.4 


Mean, 

trsqui 

mile. 


per  square 
iiil( 


Run-off  on 

drainage 

area. 


Second-feet. 

0.81 
.55 
.29 

1.01 


1.19 

.62 

3.74 

1.29 


Inches. 

0.93 
.63 
.33 

1.13 


1.37 

.64 

4.30 

1.44 


105.2 
30.5 
15.5 
25.4 
49.4 


.87 
.25 
.13 
.21 
.41 


.97 
.29 
.15 
.24 
.46 


Mean  monthly  run-off  of  Kinderhook  Creek  at  Wilson's  dam,  New  York. 

[Draini^e  area,  (S^  square  miles.] 


Date. 


1893. 

Jnly 

August 

September 

October 

November 

December 


Maximum. 


Second-feet. 

53.8 
256.4 
191.2 
126.6 

93.2 
338.7 


Minimum. 


Second-feet. 
11.8 
8.2 
23.6 
30.2 
32.2 
45.3 


Mean. 


Second-feet. 
24.9 
44.8 
69.7 
64.8 
55.5 
121.7 


Mean, 

per  square 

mile. 


Second-feet. 

0.37 
.66 

1.02 
.95 
.82 

1.79 


Run-off  on 

drainage 

area. 


biches. 
0.43 
.76 
1.14 
1.09 
.92 
2.06 
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Mean  daily  flow  ^  in  second-feet,  of  Kinderhook  Creek  at  East  Nassau,  for  1892. 

[Drainage  area,  120  square  miles.] 


Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

125.99 

96.72 

83.39 

69.44 

63.89 

58.12 

134.69 

102.92 

76.72 

61.69 

58.12 

51.61 

44.48 

89.22 

111. 14 

126.32 

76.88 

67.89 

81.62 
80.54 
81.62 
81.98 
82.65 
44.02 
43.71 
84.25 
41.23 
83.  T9 
81.46 
35.18 
96.27 
88.12 
96.12 
38.28 
37.97 

81.96 
30.07 
40.61 
61.96 
96.79 
65.41 
52.06 
51.15 
47.74 
59.83 
76.10 
72.07 
65.87 
61.69 
58.12 
221.25 
531.48 

18 

47.27 

60.87 

80.69 

46.66 

45.10 

44.33 

99.90 

46.66 

962.99 

294.76 

187.75 

142.60 

99.51 

96.72 

68.08 
52.23 
44.38 

"48.05" 
40.80 
92.88 

107.42 
61.69 
49.14 
39.22 
85.  OB 
96.58 

88.60 
88.18 
42.78 
88.13 
34.56 
33.63 
32.24 
28.52 
28.67 
80.38 
80.85 
90.23 
31.62 
80.85 

281.40 

2 

86.78 
69.42 
59.90 
53.35 
47.11 
46.96 
40.40 

19 

329.28 

9 

20 

288.42 

4 

21 

189.99 

6 

22 

166.73 

6 

23 

144.77 

7 

24 ' 

119.04 

8 

25 ' 

99.51 

9 

37.28 

61.15 

81.74 

273.54 

159.68 

110.67 

78.95 

66.03 

56.78 

.  26 

96.72 

10 

1  27 

97.34 

11 

'  28 

29 

30 

31 

Meau .. 

1 

32.24 

37.20 

101.37 

o4.  v4 

88.19 

13 

90.67 

13 

91.76 

14 

16 

16 

63.09 

97.08 

68.07 

84.07 

121.05 

17 

Mean  daily  flow ,  in  second-feet,  of  Kinderhook  Creek  at  Wilson*  s  dam.  New  York^ 

for  189S. 

[Drainage  area,  68  square  miles.] 


Day. 

July. 
83.0 

Aug. 

Sept 

Oct. 

Nov. 

Dec.  , 

Day. 

1 

July. 

Aug. 

Sept. 

Oct. 
60.1 

Nov. 

Dec. 

1 

15.2 

60.9 

90.7 

73.2 

68.8  , 

1  18 

20.3 

11.3 

108.1 

45.1 

241.4 

2 

53.8 

13.0 

47.4 

71.5 

64.9 

56.6 

19 

17.3 

11.1 

109.7 

47.1 

47.1 

165.6 

3 

36.1 

12.3 

38.4 

60.0 

68.5 

67.1  1 

20 

15.1 

13.6 

128.8 

44.8 

48.6 

110.8 

4 

31.8 

11.2 

95.7 

56.0 

73.8 

158.1 

21 

12.5 

12.2 

87.9 

82.4 

42.3 

127.7 

5 

29.9 

10.9 

31.5 

53.6 

78.9 

101.4 

22 

13.5 

10.3 

70.4 

80.2 

51.3 

156.0 

6 

25.9 

10.2 

27.7 

49.9 

65.9 

97.5 

23 

13.9 

9.1 

63.9 

46.3 

54.7 

149.4 

7 

22.0 

90.0 

38.1 

66.8 

60.3 

93.2  i 

24 

13.0 

82.6 

57.6 

66.8 

47.3 

147.9 

8 

26.5 

50.7 

81.7 

63.1 

58.7 

80.1  1 

25 

11.8 

133.9 

61.4 

58.9 

41.2 

171.9 

9 

96,7 

90.1 

53.6 

51.9 

54.6 

80.0 

28 

21.2 

94.1 

66.4 

51.3 

32.4 

172.6 

10 

27.0 

19.5 

37.7 

47.3 

50.7 

83.2 

27 

40.0 

64.3 

56.4 

65.2 

42.2 

136.2 

11 

iSi.O 

14.5 

81.9 

55.5 

47.4 

67.7 

28 

24.6 

154.1 

60.1 

126.6 

89.0 

119.2 

12 

27.6 

13.4 

28.1 

50.2 

46.2 

63.6 

29 

20.0 

256.4 

184.4 

120.3 

93.2 

123.8 

13 

47.9 

11.2 

26.0 

61.7 

46.0 

47.0 

30 

19.7 

167.2 

128.5 

96.6 

78.6 

126.2 

14 

80,4 

10.4 

23.6 

111.6 

45.4 

46.3 

31 

16.7 

88.7 

88.9 

96.3 

15 

16 

23.6 
21.1 

0.2 
8.3 

61.7 
191.2 

85.9 
66.2 

42.8 
42.2 

67.6 
211.2 

Mean.. 

25.0 

44.8 

69.8 

64.8 

55.6 

121.7 

17 

19.8 

9.2 

156.8 

58.0 

43.2 

338.7 

1 
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Mean  daily  flow,  %n  second-feet y  of  Kinderhook  Creek  at  Wilson  a  aam,  New  York, 

for  1894. 

[Drainage  area,  68  square  mileB.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

98. 9 
88.2 
73.2 

87.1 

101.2 

88.2 

80.1 

82.2 

84.9 

80.4 

78.4 

70.4 

70.9 

70.3 

70.1 

04.8 

01.2 

60.1 

58.9 

68.8 

128.8 

129.6 

151.6 

148.8 

123.6 

106  7 

91.8 

84.6 

78.3 

73.8 

May. 

67.4 
61.2 
57.8 
58.1 
63.2 
62.9 
87.7 
74.9 
66.7 
48.2 
47.1 
48.2 
40.8 
88.0 
87.4 
34.4 
80.8 
86.8 
46.8 
40.8 
38.6 
81.6 
87.4 
08.4 
81.2 
72.4 
68.8 
70.4 
100.8 
112.4 
98.9 

June. 

July. 

15.5 
14.1 
17.2 
18.9 
17.8 
25.9 
48.8 
29.9 
23.1 
17.4 
14.3 
17.4 
14.8 
18.2 
18.7 
13.4 
12.6 
12.1 
10.8 
10.7 
12.8 
22.6 
17.7 
13.1 
13.0 
10.6 
10.1 
8.7 
14.5 
86.0 
21.1 

Aug. 

Sept. 

5.5 

4.1 

6.6 

6.7 

7.2 

6.1 

6.1 

6.6 

8.9 

18.1 

17.2 

18.1 

10.6 

12.4 

14.9 

15.2 

22.6 

19.8 

20.0 

54.6 

37.5 

24.2 

16.6 

16.1 

14.7 

12.4 

11.7 

11.2 

10.1 

9.1 

----- 

Oct. 

Nov. 

Dec. 

1 

76.9 
77.2 
81.8 
88.5 
115.5 
118.9 
91.9 
84.8 
77.0 
71.0 
71.1 
53.8 
44.8 
07.7 
78.6 
100.6 
118.8 
79.2 
81.2 
06.0 
78.7 
72.9 
62.6 
73.0 
129.6 
88.7 
88.5 
68.8 
G9.1 
00.1 
04.5 

06.0 
60.6 
08.2 
56.0 
45.0 
45.1 
47.0 
49.8 
49.8 
47.0 
46.0 
86.9 
83.0 
46.0 
43.1 
89.1 
89.7 
65.7 
74.1 
08.9 
62.7 
44.8 
40.8 
88.5 
87.8 
86.1 
38.3 
85.0 

40.9 

49.0 

00.2 

90.0 

150.5 

315.9 

008.9 

467.1 

843.4 

3U5.4 

32b.  0 

330.4 

267.9 

232.8 

189.0 

100.0 

160.7 

165.7 

190.4 

204.4 

107.7 

103.9 

234.8 

220.8 

175.0 

U4.5 

107.0 

91.3 

88.8 

88.4 

84.0 

96.9 
96.7 
90.8 
80.8 
07.3 
00.8 
55.0 
58.8 
51.0 
48.2 
89.8 
37.5 
32.0 
34.4 
26.5 
25.9 
28.4 
28.9 
40.9 
78.7 
67.0 
51.8 
38.1 
27.1 
22.9 
22.0 
22.9 
22.2 
19.1 
16.8 

13.8 

12.0 

12.9 

16.6 

14.5 

18.0 

9.1 

8.1 

9.6 

8.9 

8.4 

7.9 

8.3 

8.0 

19.9 

11.3 

9.4 

7.8 

6.8 

8.2 

8.2 

8.5 

5.8 

7.2 

6.1 

5.4 

5.8 

5.7 

5.4 

5.7 

7.0 

9.8 
9.9 
15.7 
35.0 
34.7 
29.1 
28.6 
18.0 
18.4 
88.6 
68.5 
49.0 
48.7 
41.5 
44.8 
84.9 
29.1 
76.2 
26.0 
21.7 
19.1 
19.2 
19.4 
20.6 
23.7 
28.4 
25.9 
22.2 
19.1 
16.6 
40.9 

73.8 

51.9 

18R.1 

164.5 

180.5 

160.8 

124.1 

104.2 

96.0 

96.9 

90.7 

75.6 

66.4 

06.7 

06.7 

88.1 

104.8 

100.3 

86.6 

75.8 

66.5 

64.5 

66.6 

96.4 

96.8 

82.6 

77.7 

66.9 

46.5 

51.5 

57.2 

2 

66.0 

3 

51.5 

4 

68.9 

5 

67.5 

6 

48.4 

7 

49.8 

8 

45.9 

9 

44.8 

10 

48.2 

11 

48.7 

12 

288.2 

13 

462.0 

14 

270.7 

16 

189.8 

10 

109.4 

17 

185.9 

18 

108  4 

19 

186  8 

20 

128.4 

21 

111.9 

22 

28 

109.4 
87.0 

24 

70.4 

26 

78.0 

» 

57.8 

27 

88.8 

28 

48.4 

29 

61.8 

80 

81 

62.9 
54.7 

Mean 

81.8 

42.0 

200.8 

88.7 

60.0 

45.7 

17.5 

8.9 

14.5 

28.2 

88.9 

126.8 

Mean  monthly  run-off  of  Kinderhook  Creek  at  Wilson's  dam,  New  York,  for  1894, 

[Drainage  area,  88  square  miles.] 


Month. 


Jannaiy . . . 
February . . 

Mux;h 

Ainril 

MAy 

June 

Jnly 

August 

September. 
October  ... 
November . 
December  . 

Year 


Maxi- 
mum. 


Sec.  feet. 

160.8 

74.1 

608.9 

151.6 

160.8 

98.9 

48.8 

16.6 

54.6 

68.5 

164.5 

451.1 

608.9 


Mini- 
mum. 


Sec.  feet. 

44.8 

33.0 

40.9 

58.9 

30.8 

16.3 

8.7 

5.2 

4.1 

9.3 

46.5 

44.0 

4.1 


Mean. 


Sec.  feet. 
81.8 
42.6 

200.8 
88.7 
60.0 
45.7 
17.5 
8.9 
14.5 
28.2 
88.8 

125.3 

66.9 


Mean  per 

square 

mile. 


Sec.  feet. 

1.20 

.63 

2.94 

1.30 

.88 

.82 

.26 

.13 

.21 

.41 

1.31 

1.85 

1.00 


Run-off 
on  drain- 
age area. 


Inchc9. 

1.38 

.66 

3.88 

1.46 

1.01 

.92 

.30 

.15 

.24 

.47 

1.47 

2.13 

13.57 


Rainfall 

atWD- 

Bons 

dam. 


Inches. 
2.14 
1.36 

.28 
1.23 
4. 35 
2.40 
3.33 

.70 
3. 15 
4.14 
2.40 
2.51 

27.99 


Ratio  of 

run-off  to 

rainfail. 


0.64 

.21 

12.07 

1.19 
.23 
.42 
.09 
.21 
.07 
.11 
.61 
.85 


0.49 
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NORMANSKILL  CREEK  AT  FRENCH'S  MILL,  ALBANY  COUNTY,  N.  Y. 

The  Normanskill  drains  an  area  of  168  square  miles,  lying  between 
the  Lower  Mohawk  watershed  and  the  northern  drainage  slope  of  the 
Catskill  Mountains,  and  including  a  portion  of  the  counties  of  Albany 
and  Schenectiady.  The  stream  enters  tide  water  of  Hudson  River  at 
Kenwood,  a  suburb  of  Albany.  A  gaging  record  showing  the  flow  of 
this  stream  from  June  1  to  December  1,  1891,  is  of  interest  in  connec- 
tion with  measurements  of  flow  from  the  adjacent  Catskill  and  Scho- 
harie watersheds,  proposed  as  possible  sources  of  supply  for  Greater 
New  York.  The  volume  of  flow  was  determined  by  means  of  weirs 
erected  at  French's  mill  by  the  bureau  of  water  of  Albany.  Mr.  G^i^e 
I.  Bailey,  superintendent  of  the  bureau,  has  furnished  the  original 
records  for  computation.  The  stream  is  at  an  elevation  of  200  feet 
above  tide  at  the  x>oint  where  gaged,  and  receives  the  drainage  from 
an  area  of  110.6  square  miles,  or  66  per  e«nt  of  the  entire  watershed. 

Below  French's  mill  the  stream  follows  a  tortuous  valley,  relatively 
deep  and  narrow,  its  banks  rising  abruptly  from  the  flood  plain.  The 
topography  of  the  lower  Normanskill  is  shown  on  the  Albany  sheet  of 
the  Geological  Survey. 


Mean  monthly  run-off  of  Normaiiakill  Creek  at  FVenclVs  mill,  New  York. 

[Drainage  area,  111  square  miles.] 


Date. 


Maximnxn. 


1891. 

Tine 

July 

Angiist _-. 

September 

October 

November 

December 


Second-feet. 

44.6 
18.1 
16.7 
18.4 
84.1 
142.0 
84.8 


Minimnm. 


Second-feet. 

10.1 
7.3 
5.9 
4.6 
4.9 
6.9 

18.0 


Mean. 


Second-feet. 
26.2 
10.2 
8.7 
8.1 
10.6 
21.7 
57.2 


Mean,  per 
sqnare  mile. 


Seaynd-foot. 
0.24 
.09 
.08 
.07 
.10 
.20 
.51 


Rnn-off 

depth  on 

drainage 

area. 


Inch. 
0.27 
.10 
.09 
.08 
.11 
.22 
.59 


LOWER  HUDSON   AND   LONG   ISLAND  SOUND   DBAINAOE. 
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Mean  daily  flow,  in  aecond-feet,  of  Normantfkill  Creek  at  French's  7nill,for  180 1» 

[DrainAge  area.  111  square  miles.] 


Day. 

Jane. 

July. 

10.4 

14.5 

12.8 

11.4 

11.4 

10.4 

10.1 

14.6 

12.0 

9.8 

9.3 

9.0 

8.1 

7.6 

8.1 

7.8 

7.6 

7.4 

10.7 

9.2 

18.3 

9.9 

9.6 

11.8 

11.2 

10.7 

9.2 

7.9 

8.3 

8.1 

10.6 

Aug. 

Sept. 

8.2 
18.4 
12.2 
9.4 
9.1 
14.2 
10.0 
8.6 
7.6 
7.2 
6.2 
6.6 
6.8 
9.1 
•    7.7 
7.1 
7.1 
7.6 
7.6 
6.2 
7.2 
6.1 
7.1 
6.5 
7.1 
7.7 
5.4 
6.6 
4.7 
6.8 

Oct. 

9.0 

10.1 

7.8 

4.9 

7.9 

7.1 

6.7 

84.1 

16.1 

9.9 

8.8 

10.6 

8.7 

9.6 

8.6 

9.3 

8.1 

6.1 

10.2 

8.8 

23.4 

12.1 

l&l 

11.6 

9.1 

9.9 

10.1 

9.6 

8.7 

9.1 

9.8 

Nov. 

Dec. 

1 

26.6 
20.8 
44.6 
44.6 
44.6 
81.6 
24.2 
18.4 
18.3 
17.2 
18.3 
87.8 
28.9 
24.2 
22.2 
22.3 
17.2 
3R.6 
36.0 
87.5 
85.8 
83.5 
31.6 
29.5 
20.9 
19.7 
18.3 
16.3 
10.4 
10.1 

8.8 
8.6 

12.7 
8.7 

16.9 

12.0 
9.1 
8.9 
8.6 
8.8 
8.3 

10.9 
8.8 
7.9 
7.7 
7.9 
7.2 
7.2 
7.2 
6.7 
6.8 
6.5 
6.2 
6.6 
7.2 
6.9 
9.3 

16.1 
9.0 
7.9 
8.4 

8.0 

9.8 

8.0 

9.7 

8.1 

9.0 

8.0 

7.0 

8.4 

11.8 

8.1 

16.7 

14.2 

18.0 

9.8 

10.6 

11.6 

26.8 

16.2 

14.4 

15.3 

18.7 

18.1 

142.9 

76.8 

46.8 

40.1 

86.4 

22.7 

18.7 

20.2 

2 

18.9 

3 

18.0 

4 

24.6 

5 

226.9 

6 

119.6 

7 

95.0 

8 

73.6 

9 

51.2 

10 

49.4 

11 

44.0 

12 

89.8 

13 

29.6 

14 

27.4 

L5 

26.7 

16 

67.3 

17 

47.9 

18 

51.6 

19 

49.6 

20 

38.0 

21 

82.7 

ffi 

81.8 

187.2 

24 

479.6 

25 

602.6 

28 

891.8 

gi 

279.1 

28 

129.3 

29 

70.5 

9) 

868.8 

31 

Mean . 

26.2 

10.2 

8.7 

8.1 

10.6 

21.7 

57.2 

GAGING8    OF    STREAMS    PROPOSED    AS    SOURCES    OF    PUBLIC    WATER 

SUPPLY  FOR  NEW  YORK  CITY. 

Through  the  cooperation  of  the  department  of  water  supply  of  New 
York,  George  W.  Birdsall,  chief  engineer,  a  series  of  gagings  of 
streams  which  have  been  proposed  as  possible  sources  of  future 
municipal  water  supply  for  Greater  New  York  have  been  undertaken. 
The  gagings  include  streams  draining,  for  the  most  part,  timber-cov- 
ered mountainous  areas  in  southeastern  New  York  on  both  the  Cats- 
kill  and  Connecticut  sides  of  the  Hudson  River. 

In  June,  1901,  a  reconnaissance  was  made  of  Catskill  and  Esopus 
creeks,  Wallkill  River  and  Rondout  Creek,  west  of  the  Hudson,  and 
Fishkill  Creek  and  Tenmile  River,  east  of  the  Hudson,  by  H.  A. 
Pressey  and  R.  E.  Horton.  Nearly  the  entire  length  of  each  stream 
was  traversed  and  a  site  for  a  gaging  station  selected  on  each.  Early 
in  July  the  stations  were  established,  with  the  exception  of  that  on 
Tenmile  River.  Persons  living  near  at  hand  were  employed  as  gage 
readers,  to  take  observations  of  the  stage  of  the  stream  twice  each 
day.  A.  E.  Place  was  in  charge  of  these  stations  until  September, 
1901,  when  W.  W.  Schlecht  took  charge  as  resident  hydrographer. 

One  object  of  the  gagings  has  been  to  determine  the  available  run- 
off for  storage  of  the  several  streams  at  sites  selected  for  storage 
reservoirs.*    It  was  not  practicable  in  most  cases  to  locate  a  gaging 


•These  reservoirs  are  described  in  the  report  ou  New  York's  water  supply,  by  John  B. 
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station  precisely  at  the  foot  of  the  watershed  tributary  to  the  pro- 
posed reservoir.  The  relation  between  the  estimated  drainage  areas 
at  the  reservoir  sites  and  at  the  gaging  station  on  each  stream  is 
shown  below: 

Drainage  area  at  gaging  stations. 


Stream. 


Tenmile  River 

HonBatonic  River.  _  _ 

Catekill  Creek 

Esoptis  Creek 

ViTallkill  River 

Rondont  Creek 

Fishkill  Creek 


Location  of  gauging  station. 


Dover  Plains,  N.  Y. 
Qaylordsville,  Conn. 
South  Cairo,  N.  Y. . 

Kingston,  N.  Y 

NewPaltz,N.  Y... 

Roaendale,  N.  Y 

Glenham,  N.  Y 


Drainage  area. 


Above 
proposed 
reeervoir. 


8q.  miles. 
200 
1,020 
140 
242 
464 
184 
158 


Above 
station. 


Sq.  miles. 
195 
1,020 
260 
312 
785 
365 
198 


Above 
month. 


Sq.  miles. 
195 
1,580 
394 
417 
779 
a369 
204 


a  Above  jimction  with  Wallkill  River. 

The  gagings  at  each  of  the  stations  referred  to  in  the  table  are  made 
by  means  of  the  current  meter.  The  stations  were  established  by 
R.  E.  Horton,  and  the  discharge  measurements  have  mostly  been 
made  by  A.  E.  Place  and  W.  W.  Schlecht.  Velocity  observations  are 
taken  at  horizontal  intervals  of  5  feet  across  the  entire  width  of  the 
channel,  the  current  meter  being  submerged  0.6  depth  of  the  sound- 
ing at  each  5-foot  station.  In  order  to  determine  whether  the  velocity 
so  obtained  is  the  true  mean  velocity  desired,  observations  of  velocities 
in  vertical  planes  have  been  tiaken  at  intervals  of  0.5  foot  of  depth 
from  surface  to  bottom.  At  a  number  of  the  stations  the  stream  bed 
consists  of  rock  strata  overlain  by  inwashed  sand  or  gravel.  The 
vertical  velocity  observations  arc  repeated  from  time  to  time  to  deter- 
mine whether  these  deposits  have  shifted  in  position  in  such  a  way  as 
to  sensibly  affect  the  rating  curve  of  the  cross  sections.  During  the 
winter  similar  vei*tical  velocity  curves  will  be  obtained  to  determine 
the  effect  of  the  increased  wetted  perimeter  due  to  ice. 

Wallkill,  Housatonic,  and  Tenmile  rivers  are  interstate  streams. 
The  first  receives  tributary  drainage  from  New  York,  but  does  not 
itself  flow  through  New  York  State.  Tenmile  River  lies  mostly  in  New 
York,  though  the  lower  few  miles  of  its  course  and  its  mouth  are  in 
Connecticut.  Wallkill  River  has  its  headwaters  in  New  Jersey,  but 
the  most  of  its  channel  and  watershed,  as  well  as  its  outlet,  are  in 
New  York. 

The  results  of  gagings  at  a  station  on  Housatonic  River,  established 
in  1900  by  the  United  States  Geological  Survey,  and  of  gagings  of 
Croton  River  by  the  department  of  water  supply  of  New  York,  have 
been  included  in  this  division  of  the  report. 


LOWEB   HITDBON   AND   LONG    ISLAND    SOUND   DRAINAGE.        61 
CATSKILL  CREEK  AT  SOUTH  CAIRO,  GREENE   COUNTY,  N.  Y. 

The  drainage  basin  of  this  stream  receives  the  run-off  from  the 
north  slope  of  the  Catskill  Range,  and  lies,  for  the  most  part,  in  the 
timbered  highlands  of  Greene  Count}'^.  Its  source  is  in  a  swamp  at 
Franklinton,  the  opposite  side  of  which  drains  into  Schoharie  Creek. 
The  stream  enters  tide  water  of  Hudson  River  at  Catskill,  the  lowest 
2  miles  of  its  course,  below  the  influx  of  Kaaterskill  Creek,  being  slack 
water.  From  Kaaterskill  Creek  to  Leeds,  a  distance  of  3  miles,  it 
flows  through  a  gorge  formed  of  tilted  strata  of  bluestoue,  affording 
within  this  distance  a  fall  of  180  feet.  The  topography  of  the  water- 
shed is  shown  on  the  Durham,  Coxsackie,  and  Catskill  atlas  sheets  of 
the  United  States  Geological  Survey.  The  stream  flows  over  a  rock 
bed  through  much  of  its  course.  The  slopes  of  the  drainage  basin  are 
precipitous,  and  there  are  no  lakes  and  little  artificial  storage.  The 
stream  is  subject  to  wide  variations  in  flow.  High-water  marks 
observed  at  the  Woodstock  dam  indicate  a  freshet  discharge  in  tlie 
spring  of  1901  of  21,000  second-feet,  or  100  second-feet  per  square  mile 
from  the  tributary  drainage  area  of  210  square  miles. 

The  principal  tributary  of  Catskill  Creek  above  the  station  at  South 
Cairo  is  Basic  Creek,  entering  at  Freehold.  The  reported  high- water 
mark  on  the  dam  at  Freehold  indicates  a  maximum  freshet  discharge 
for  Basic  Creek  of  3,330  second-feet,  or  81  second-feet  per  square  mile 
from  the  tributary  drainage  area  of  41  square  miles. 

The  gaging  station  is  located  at  the  highway  bridge  in  the  village 
of  South  Cairo,  and  was  established  July,  1901.  A  15-foot  boxed 
weight  gage,  divided  to  feet  and  tenths,  was  fastened  to  cross  pieces 
on  horizontal  chords  of  the  second  section  of  bridge  from  the  right 
bank,  downstream  side.  The  total  span  of  the  bridge  is  194.5  feet 
between  abutments,  the  faces  of  which  are  vertical.  The  stream  bed 
is  of  earth  for  25  feet  from  the  right-hand  abutment.  At  this  point  a 
blnestone-rock  ledge  outcrops,  covered  in  patches  with  loose  shingle 
and  shifting  gravel.  The  bench  mark  is  an  *'0"  near  outer  corner, 
upstream  side  of  bridge  seat,  on  right-hand  abutment. 

Elevation  of  bench  mark 100. 00 

Elevation  water  surface  when  gage  reads  zero 78. 71 

Center  of  highway  50  feet  to  left  of  end  of  bridge 97. 11 

The  entire  flow  of  the  stream  at  all  stages  passes  under  this  bridge. 
High-water  marks  observed  at  the  bridge  indicate  a  maximum  eleva- 
tion of  the  water  surface  of  96.2  feet,  equivalent  to  a  gage  reading  17.5 
feet.  The  stage  of  the  stream  is  observed  each  morning  and  evening 
by  the  gage  reader,  Mr.  C.  F.  Abrams.  The  following  table  shows 
the  results  of  discharge  measurements  which  have  been  made.  Dur- 
ing extreme  low  water  the  current-meter  measurements  are  made  by 
wading  at  a  point  400  feet  below  the  gaging  station. 
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Table  showing  principal  developed  toater  powers  on  Catskill  Creek  in  1001, 


Location. 

Name  of  mill  and  of 
owner  or  operator. 

Business  or  class 
of  manufacture. 

Working 
head  on  wa- 
ter wheels. 

1S 

fa 

u 

water 
ilhead 

1 
o 

0 

• 

• 
o 

'A 

• 

I 

O 

Ft. 
26 

19 

• 

Ft. 

12 

< 

Ft. 

8 

Rated  power  of 
wheels  at  twui 
(horsepower) 

Horsepower 
gines. 

1 

Leeds  

Catskill  Woolen 

Mill.* 
"Waterville   Woolen 

Mill.* 
Lakes  Mills 

Woolen  and  cot- 
ten  fabrics. 
do 

Entire . . 
...do.... 
...do.... 

200 

60 

?, 

do 

4     U 

200         80 

3 

Lakes  Mills.... 
Woodstock 

Freehold" 

Greenville' 

East  Durham.. 
do* 

Qristmill 

4 

Woodstock  Paper 

Mill.» 
Brown's  Mill..-. 

Paper  mill 

Gristmill 

24  '  iO 

11 
22 
16 

...do... 

5 

12 

10 

...do-... 
...do...- 
...do.... 

i.vao 

N^ono 

6 

Reed's  Mills 

.do 

1  - 

22  1         8 

7 

Not  reported  * 

do 

' 

1 

8 

Atter  Bros 

Saw  and  feed  mill . 

») 

...do.... 

30   

9 

do 

(*) 

10 

...do... 

1 

1 

*Mill  not  operated. 
i>  MiU  abandoned. 


**  Abandoned,  Glenbrook  Stream. 
•Glenbrook  Stream. 


« Basic  Creek,  tributary  Catskill,  at  Freehold. 
Daily  ga^e  height,  in  feet ^  of  Catskill  Creek  at  South  Cairo,  N.  Y.,for  1001. 


Day. 

July. 

Aug.  Sept. 

1 

Oct. 

Nov. 

Dec'.. 

2.65 
2.65 
2.65 
3.30 
8.30 
3.32  1 
3.32 
3.30 
3.35 
5.35 
4.62 
4.45 
3.95 
6.95 
12.80 
6.60 

Day. 

July. 

3.85 

3.78 

4..% 

3.58 

3.17 

2.67 

2.95 

3.0 

3.02 

2.82 

2.7 

2.7 

2.72 

2.65 

2.6 

Aug. 

2.4 

2.52 

2.62 

2.67 

2.75 

3.05 

8.22 

8.45 

Sept. 

Oct. 
3.02 

Nov. 

2.77 
2  Tfi 

Dec. 

1  

2.65     2.98 

2.8 

2.75 

2.7 

2.7 

2.67 

2.67 

2.62 

2.65 

2.6 

2.65 

2.6 

2.6 

2.65 

2.8 

8.1 

8.15 

2.7 

2.7 

2.65 

2.67 

2.67 

2.65 

2.7 

2.7 

2.65 

2.65 

2.65 

2.67 

2.8 

3.02 

2.86 

2.82 

17 

2.82 

5.00 

2 

2.6 

2.66 

2.4 

2.4 

2.5 

3.36 

8.06 

2.87 

2.8 

2.77 

2.66 

2.55 

2.5 

2.5 

8.5 

8.00 

8.22 

3.27 

8.05 

2.92 

2.87 

2.9 

2.87 

2.82 

2.8 

2.75 

2.n 

2.72 

2.7 

2.75 

18 

2.97     2.97 

4.40 

8 

19 

2.97     2.9      2.75 
2.82     a.Ki  i  2  7.'i 

4.W 

4 

2.76 

2.9 

3.8 

3.6 

3.63 

3.36 

3.075 

8.53 

8.48 

8.28 

8.00 

2.85 

2.9 

2t) 

3.85 

5 

21 

2.8 
2.8 

2.82 
2.8 

2.75 
2.75 
2.70 
2.70 
2.70 
2.70 
2.65 
2.65 
2.66 
2.65 

3.90 

6 

22 

4.00 

7 

23 

2.77     2.8 
i  7*2  ,  2  8 

4.00 

8 

24 

4.07 

9 

25 

3.55     2.«e     2.8 

3.45 

10 

28 

8.2 
2.95 

2.8 
2.7 
2.65 
2.6 

2.66     2.8 

3.45 

11 

27 

2.66 
2.7 

2.8 
2.82 

2.75 
2.75 
2.75 

2.7 
2.7 

3.40 

12 

28 

3.50 

18 

29 

8.&5 

14 

30 

4.5() 

15 

31 

4.40 

16 

Currefit-nieter  discharge  measurements  of  Catskill  Creek  at  South  Cairo,  N.  Y, 


Date. 

Mean  gage 
height. 

Discharge. 

Hydrographer. 

1901. 

October  10 _ _ 

October  4 

Feet. 
2.58 
2.70 
2.70 
2.70 
2.74 
2.75 
2.75 
2.80 
2.82 
2.92 
3.00 
3.00 
3.00 
3.12 
3.50 

Second-feet. 
23.3 
25.6 
27.6 
39.6 
35.6 
42.3 
60.9 
47.9 
54. 2 
68.8 
81.5 
81.9 
87.0 
121.4 
260.  .♦? 

Hollister  and  Schlecht. 
W.  W.  Schlecht. 

November  8 

Do. 

An&nist  19 

Hollister  and  Place. 

September  23 

W.  W.  Schlecht. 

November  9 

Do. 

July4 

Morton  and  Hollister. 

Angust  1 

A.  E.  Place. 

October  22 

W.  W.  Schlecht. 

September  7 

A.  E.  Place. 

August  9 

Do. 

July  25 

Do. 

September  2 

Do. 

Au&nist  27 

Do. 

July  17 

Pressey  and  Place. 
A.  E.  Place. 

July  20 

3.60  1        307.5 
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A  gaging  was  made  through  ice  0.2  to  0.7  foot  thick  at  a  point  200 
feet  below  the  highway  bridge  by  W.  W.  Schlecht,  December  9,  1901. 

Gtege  height __ 8.80 

Discharge _ second-feet . .  109. 5 

ESOPUS  CREEK  AT  KINGSTON,  ULSTER  COUNTY,  N.  Y. 

ERopus  Creek  has  its  source  in  Winnisook  Lake  on  the  northwest- 
ern slope  of  Slide  Mountain,  the  highest  peak  of  the  Catskills. 

From  Big  Indian  to  Olive  Bridge  the  stream  flows  through  a  deep 
valley,  flanked  on  both  sides  by  timber-covered  mountains.  Numer- 
ous sites  for  dams  or  storage  reservoirs  are  offered  at  points  where  the 
valley  broadens  out  for  a  short  distance  to  receive  the  inflowing 
waters  of  tributaries.  The  most  notable  are  at  Big  Indian,  where 
Birch  Creek  enters;  at  the  mouth  of  Bush  Kill,  at  Shandaken;  at  the 
mouth  of  Stony  Clove  Creek,  at  Phoencia;  at  Cold  brook,  where  Little 
Beaver  Kill  enters;  and  at  Olive  Bridge.  The  stream  channel  is  rela- 
tively broad  and  shallow.  The  bed  is  covered  with  cobble  and  small 
bowlders  left  behind  after  the  erosion  of  drift  deposits  which  formerly 
fllled  the  valley.  The  descent  of  the  stream  is  rapid  though  not  pre- 
cipitous until  Olive  Bridge  is  reached.  At  this  point  the  stream 
flows  over  a  rock  ledge  in  a  narrow  gorge  forming  Bishops  Falls. 
The  natural  fall  is  22  feet,  and  is  increased  to  28  feet  by  a  timber  dam 
on  the  crest  of  the  ledge.  This  dam  was  originally  constructed  in 
1828.  High-water  marks  at  Olive  Bridge,  just  below  the  falls,  indi- 
cate that  the  stream  is  subject  to  fluctuations  of  stage  of  30  feet  or 
more  in  a  gorge  100  feet  wide.  Below  Bishops  Falls  the  stream  flows 
through  a  narrow  gorge  for  some  distance,  after  which  the  valley 
broadens  out  and  the  slopes  become  more  gentle. 

At  Kingston  the  stream  turns  northward  and  flows  parallel  to  Hud- 
son River  to  Saugerties.  A  second  notable  waterfall  occurs  at  Glen 
Erie,  where  a  short  cascade  occurs,  involving  a  fall  of  56  feet.  The 
final  descent  to  tide  water  at  Saugerties  is  made  through  a  fall  of  42 
feet. 

The  gaging  station  was  established  at  Washington  avenue  bridge 
in  Kingston  July  5,  1901.  This  bridge  has  a  clear  span  of  116.6  feet 
between  abutments,  which  are  nearly  vertical.  In  addition,  there  is 
on  the  left-hand  side  an  overflow  channel  19  feet  in  width.  A  boxed 
weight  gage,  reading  from  zero  to  15  feet,  with  the  scale  graduated  to 
tenths  of  feet,  was  secured  to  the  horizontal  bridge  chords  on  the 
upstream  side  near  the  left-hand  end  of  the  bridge.  Gage  readings 
are  taken  each  morning  and  evening.  The  observer  is  John  Douglas. 
A  circular  chisel  draft  cut  in  the  corner  of  the  coping  of  the  right- 
hand  abutment  forms  the  bench  mark. 

Elevation  of  benchmark - 100.00 

Elevation  of  water  snrface  when  gage  reads  zero 68. 27 
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Owing  to  unfavorable  conditions  at  the  bridge,  gagings  during 
extreme  low  water  and  during  freshets  are  made,  the  former  by  wad- 
ing at  a  point  near  the  bridge  and  the  latter  at  the  Ulster  and  Dela- 
ware Railroad  bridge,  one-fourth  mile  upstream.  The  maximum 
stage  of  the  stream  corresponds  to  a  gage  reading  of  nearly  25  feet. 
December  15,  1901,  the  stream  attained  a  maximum  gage  reading  of 
22.75  feet. 


Tkiily  gage  height^  in  feet,  of  Esopua  Creek  at  Kingston,  N,  Y,,for  1901, 


Day. 

1 

2 

July. 

3 

4 

5 

6 

4.3 
4.35 

7 

4.3 

8 

9 

4.4 
4.4 

10 

4.25 

11 

4.25 

12 

4.3 

13 

14 

4.3 
4.2 

15 

3.95 

16 

4.2 

Aug. 

Sept. 
5.0 

Oct. 

Nor. 

4.37 

4.47 

4  80 

4.55 

5,27 

4.42 

4.37 

4.5      5.07 

4.6 

4.52 

4.77     4.36 

4.77 

4.50 

5.95 

5.17 

4.77 

4.47 

6.82 

4.77 

4.67 

4.52 

5.92 

4.92 

4.67 

4.46 

7.35 

4.77 

4.62 

4.52 

7.67 

4.5 

4.62 

4.62 

6.52 

4.87 

4.52 

4.60 

6.02 

4.5 

4.42 

4.57 

5.87 

4.72 

4.45 

4.77 

5.72 

4.45 

4.57 

5.45 

5.45 

4.42 

4.47 

4.52 

S.22 

4.6 

JL^OC. 


10.55 
9.05 


%. 
8. 
7. 
7. 


10 
.00 
75 
20 
6.85 
6,70 
6.50 
6.35 
6.25 
6.00 
7.55 
11.65 
9,45 


Current-meter  discharge  viea^ureinents  of  Esopus  Creek,  at  Kingston,  N.  Y. 


Date. 


e 


QtLoe 
height 


1901. 

August  5- 

July  22 

July  18 

July5 --- 

July  19 

November  18 

September  26 

Do_.._ 

August  19 

October  10 

Do_ 

October  8 

November  1 

November  14 

September  21 

August  10 

November  26 

October  3 

September  6 

August  29 

October  21 

Augusts. 

September  4 

August  27 

October  16 

December  19 

December  11 

December  80 


3.60 
3.80 
4.10 
4.32 
4.40 
4.45 
4.55 
4.55 
4.60 
4.62 
4.62 
4.70 
4.74 
4.75 
4.78 
4.85 
5.06 
5.26 
5.46 
5.50 
5.56 
5.65 
6.11 
6.26 
6.64 
8.35 
11.46 
12.15 


Discharge. 


Second-feet, 

39.9 
64.2 
144.9 
148.0 
172.7 
126.5 
167.8 
150.4 
180.2 
165.8 
188.1 
178.2 
184.3 
195.4 
200.3 
239.2 
244.7 
329.4 
352.2 
364.3 
380.8 
396.1 
554.3 
728.6 
785.2 
1,472.0 
1,720.8 
3, 989. 0 


Hydrographer. 


A.  E.  Place. 

Do. 

Do. 
Horton  and  HoUister. 
A.  E.  Place. 
W.  W.  Schlecht. 

Do. 

Do. 
HoUister  and  Place. 
W.  W.  Schlecht. 
George  B.  HoUister. 
W.  W.  Schlecht. 

Do. 

Do. 

Do. 
A.  E.  Place. 
W.  W.  Schlecht. 

Do. 
A.  E.  Place. 

Do. 
W.  W.  Schlecht. 
A.  E.  Place.   * 

Do, 

Do. 
W.  W.  Schlecht 

Do. 

Do.' 

Do. 


*■  Backwater  from  ice  dam  300  yards  downsti'eam. 
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Drainage  areas  of  EsopuH  Creek, 


Location. 


Area. 


.S7.  miles. 

Al)ove  mouth  at  Sangerties .  _ 417 

Above  Glen  Erie  Falls  .  - _ 409 

Above  gaging  station,  Kingston. 312 

Above  Bishops  Falls,  Olive  Bridge 334 


Esopus  Creek  was  measured  by  E.  G.  Paul  at  Broadhead's  bridge 
August  14,  1000.     The  discharge  was  92  second-feet. 

From  a  report  of  M.  E.  Evans,  civil  engineer,  to  the  Saugerties 
Manufacturing  Company  in  1899  the  following  estimate  of  the  mean 
flow  of  Esopus  Creek  during  the  several  months  of  the  dryest  year 
has  teen  taken.     The  method  of  obtaining  these  results  is  not  stated: 

Meanfloic  of  Esopus  Creek. 


Month. 


Flow. 


Flow  per 
square  mile. 


Mouth. 


Flow. 


Flow  per 
square  mile. 


January  . 
February 
March . . . 

April 

May 

June 


Second-feet.  Serond-feet. 
586  1.41 

705  1 . 69 

733  1.76 

658  1.58 


442 
304 


1.06 
.73 


July, 

August . .  - 
September 
October  .. 
November 
December 


Second-feet. 
98 

147 
152 
244 
456 

489 


I 


Second-feet. 

0.24 

.35 

.36 

.58 

1.09 

1.17 


Mr.  Evans  states  that  on  December  10,  1878,  occurred  the  highest 
known  fi'eshet  in  the  stream.  This  resulted  from  a  snow  fall  of  6 
inches,  followed  by  continuous  excessive  rains  for  three  days,  termi- 
nating in  a  downpour  of  unusual  severity.  The  stream  flowed  in  its 
highest  stage  13  to  14.5  feet  in  depth  over  the  crest  of  the  dam  330 
feet  in  length,  indicating  a  flood  discharge  of  from  50,000  to  60,000 
second-feet,  or  from  120  to  145  second-feet  i>er  square  mile. 

Water  is  diverted  from  Sawkill  Creek,  a  tributary  of  Esopus  Creek, 
for  the  supply  of  Kingston.  Sawkill  Creek  has  its  source  in  Echo 
Lake,  2,060  feet  above  tide,  and  flows  southe^ist^rly,  entering  Esopus 
Creek  4  miles  below  the  city  of  Kingston.  Its  channel  is  very  pre- 
cipitous, and  numerous  waterfalls  occur.  Two  reservoirs  have  been 
constructed,  the  lower  one  at  an  elevation  of  350  feet  above  tide.  The 
amount  of  diversion  varies  from  1.5  to  3  second-feet. 

Gagings  of  Sawkill  Ci^eek  by  William  II.  Huttoii  indicate  tlie  flashy 
and  torrential  character  of  the  run-off  from  Esoi)us  watershed.^  Mr. 
Hutton's  measurements  showed  a  minimum  discharge  of  1.5  second- 
feet  at  a  point  1.5  miles  above  the  mouth.  In  April,  1895,  the  melting 
of  a  12-inch  fall  of  snow,  occasioned  by  warm  winds  and  heavy  rain, 
produced  a  flow  of  nearly  8,000  second-feet  estimated  discharge  over 


*  Water-Supply  and  Irrigation  Paper,  U.  S.  Geol.  Survey,  No.  35,  pp.  61 -4«, 
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the  spillway  of  the  lower  reservoir.  In  1896  it  is  estimated  that  a 
similar  flood  furnished  over  8,000  second-feet.  These  extreme  floods 
are  of  very  short  duration,  the  water  remaining  at  its  maximum  stage 
not  more  than  an  hour  or  so.  The  drainage  area  above  the  point 
where  the  measurements  were  made  is  35  square  miles. 


Estimated  extremes  of  discharge  of  Sawhill  Creek, 


Minimum 
Maximmn 


^^-^-  ^sSsi^iT 


Second-feet. 

1.25 

8,000.00 


Second-feet. 
0.036 
229.000 


Principal  developed  water  power  on  Esopus  Creek  in  1901. 


Location. 


Saugertiee 
Do  ..... 


4  miles  above  Sau- 

gerties. 
Glen  Erie., 


Olive  bridge, 

right  bank. 
Olive  bridge,  left 

bank. 

Brown  station 

Boiceville 

Phoenicia 

Big  Indian 

Pine  Hill- 


Name  of  mill  and  of 
owner  or  operator. 


Diamond  Paper  Co. 
(Sheffield  establish- 
ment).* 

Sangerties  Mfg.  Co. 
(Sheffield  establish- 
ment). 

Legg^s  mill 


Ulster    White    Lead 

Co.fc 
Boice  gristmill 


De  Wett'smill  (leased 
to  Hudson  Pulp  Co) . " 

Hudson  River  Ptilp  Co. 

J.  E.  Hombeck 

Mrs.  De  Mott 

R.  &T.  C.  Wev 

G^eo.    Rose    Turn; 
Mill. 


ling 


Business  or  class 
of  manufacture. 


Tissue  paper. 

Blank  books . 

Gristmill 

White  lead. . . 

Gristmill 

Sawmill 


Pulp  mill 

Excelsior 

do 

Sawmill 

Wood  turning 


Working 
head  on  wa- 
ter wheel. 


Ft. 
4Si 


28 


t 


Ft.  Ft. 
28  ;  35 


14 


56 

28  I.... 

28    .... 

(•*) 
8 


10 


21 


56 
S2 
22 


9 
« 

18 
10 


Water 

privilege 

at  dam. 


ts 

o 

u  e8 


9 


ii 


1^" 


O 

X3 


a 

9 


n 


Leased 


...do 


Entire 

One-half 

...do.. 


Entire 
...do.. 
....do. 
...do.. 
....do.. 


607 


90 


425 


None. 
None. 
None. 


90 


60 


20 


None. 
None. 


*  Operated  24  hours  per  day. 
f  Idle  since  1898. 
« Not  operated. 


«  Good  fall. 

•On  Birch  Creek. 


RONDOUT  CREEK  AT  ROSENDALE,  ULSTER  COUNTY,  N.  Y. 

Rondout  Creek  has  its  source  in  tlie  heart  of  the  timber-covered 
mountain  group  forming  Wittemberg  Chain.  It  flows  southeasterly  to 
Napanock,  where  it  encounters  the  foot  of  Shawangunk  Range,  turns 
abruptly  to  the  northeast  and  enters  the  Hudson  River  at  Rondout. 
Its  watershed  on  the  south  is  very  restricted,  as  it  is  separated  from 
the  Wallkill  River  only  by  the  narrow  Shawangunk  Ridge.  Notable 
waterfalls  occur  at  Honk  Falls  and  Napanock  over  Hudson  River 
shale  and  on  Good  Beer  Kill  above  EUenville.  On  Good  Beer  Kill 
there  is  a  total  fall  of  870  feet  from  the  Cape,  3  miles  above  EUenville, 


LOWER    HUDSON    AND   LONG   ISLAND   SOUND   DRAINAGE.        67 

to  EUenville.     Of  this  about  200  feet  are  concentrated  in  a  series  of 
cascades  called  Hanging  Rock  Falls. 

Water  power  was  originally  developed  at  Napanock  in  1754.  At 
present  there  are  5  dams  in  this  village  utilizing  a  total  fall  of  115 
feet.  A  series  of  cascades,  involving  a  descent  of  about  50  feet,  occurs 
at  High  Falls,  where  the  water  flows  over  Rosendale  cement  rock. 

The  gaging  station  was  established  at  the  highway  bridge  in  Rosen- 
dale,  3  miles  abov^e  the  junction  with  the  Wallkill,  July  6, 1901.  Read- 
ings of  the  river  st£^e  are  taken  each  morning  and  evening  by  A.  E. 
Huben.  A  15-foot  decimal  scale  in  a  wooden  box,  with  weight  and 
wire  for  observing  the  gage  height,  is  supported  by  outriggers  fastened 
to  the  chords  and  floor  beams  near  the  center  of  the  downstream  side 
of  the  bridge.  The  bridge  has  a  single  span  of  136  feet.  The  bed  of 
the  channel  is  rock,  and  the  entire  flow,  aside  from  diversion  to  the 
Delaware  and  Hudson  Canal,  described  elsewhere,  passes  under  the 
bridge  at  all  stages.  The  current  is  sluggish  during  extreme  low 
water.  Gagings  of  low  stages  of  the  stream  are  made  by  wading  at 
a  foi-d  1  mile  downstream.  The  bench  mark  is  a  "0"  cut  in  the 
upstream  corner  of  the  bridge  seat,  right-hand  abutment. 

Elevation  bench  mark 100. 00 

Elevation  water  surface  when  gage  reads  zero. 67. 97 

Drainage  areas  of  Rondout  Creek. 

Location.  Arcwt. 


Above  Honk  Falls 

Above  High  Falls 

Above  gaging  station,  Rosendala 

Above  junction  with  Wallkill  River. 
Below  junction  with  Wallkill  River. 
Above  mouth  at  Rondout 


Sq.  miles. 

88 

839 

365 

869 

1,148 

1,164 


••     ;  .     i* 
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Current-meter  discharge  measurements  of  Rondout  Creek  at  Rosendale,  N,  Y, 


Date. 


1901. 

July  18 

August  6-._   . .. 

November  7 

September  24... 

October  11 

Do 

November  10... 

July  6 

August  15 _ 

October  7 

December  (> 

September  7 

August  £0 

October  18  . . 

August  28 

August  8-     

September  4 

December  31 

September  3 

December  12  _   . 

November  26 

December  30 


Fe4f1. 


1 


6.30 
6.40 
6.42 
6.45 
6.47 
6.47 
6.55 
6. 55 
6.55 
6.60 
6.80 
6.90 
6.94 
7.03 
7.15 
7.50 
7.55 
7.60 
7.80 
8.00 
7.21 
1.95 


Hydrographer. 


Second-feet 
118.2 
90.4 
138.2 
139.6 
163.2 
201.8 
183.0 
319.0 
225.4 
217.5 
221.8 
426.7 
526.4 
509.9 
644.6 
745.4 
836.1 
772.0 
1,200.0 
1,490.8 
675.4 
5, 353. 0 


A.  E.  Place. 

Do. 
W.  W.  Schlecht. 

Do. 

Do. 
G.  B.  Hollister. 
W.  W.  Schlecht. 
Horton  and  Hollister. 
A.  E.  Place. 
W.  W.  Schlecht. 

Do. 
A.  E.  Place. 
Hollister  and  Place. 
W.  W.  Schlecht. 
A.  E.  Place. 

Do. 

Do. 
W.  W.  Schlecht.  • 
A.  E.  Place. 
W.  W.  Schlecht. 

Do. 

Do.» 


» stream  Homewhat  obstructed  by  shore  ice. 
Daily  gage  height  ^  in  feet ,  of  Rondout  Creek  at  Rosendale  for  19()1. 


Day. 

July.  Aug. 

Sept. 

Oct. 

Nov. 

Doc. 

6.65 
6.40 
6.60 
6.86 
6.87 
6.85 
6.92  1 
7.00 
7.20 
9.20 
9.26 
8.22 
7.76 
8.97 
16.76 
10.60 

Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

DW!. 

1 

7.67 

7.82 
7.96 
7.80 
7.61 
7.42 
6.97 
6.87 
6.77 
6.67 
6.60 
6.60 
6.66 
6.72 
6.67 
6.50 
6.62 

7.26 
6.86 
6.96 
6.80 
6.70 
6.62 
6.66 
6.66 
6.62 
6.46 
6.42 
6.42 
6.60 
7.25 
7.72 
7.37 

6.60 
6.60 
6.60 
6.46 
6.40 
6.40 
6.40 
6.40 
6.40 
6.40 
6.37 
6.46 
6.95 
6.80 
6.62 
6.60 

17 

6.30 
6.86 
6.55 
6.48 

6.60 
6.75 
7.30 
6.96 

6.67 
7.06 
6.86 
6.66 
6.65 
6.62 
6.47 
6.42 
6.40 
6.35 
6.S2 
6.30 
7.06 
7.41 

7.10 
7.00 
6.90 
6.80 
6.72 
6.70 
6.70 
6.60 
6.60 
6.60 
6.60 
6.66 
6.50 
6.60 
6.60 

6.55 
6.65 
6.56 
6.60 
6.40 
6.36 
6.40 
6.60 
7.60 
7.26 
6.97 
6.87 
6.80 
6.80 


8.95 

2 

6.60 
6.30 
6.26 
6.17 
6.36 
9.75 
7,36 
6.92 
6.60 
7.17 
7.42 
6.87 
6.66 

18 

8.44) 

3 

19 

1 .  Ti 

4 

,  20 

7.66 

6 

21 

6.47     8.76 
6.37     K.  lA 

7.55 

6 

22 

23-.  .  . 

7.57 

7 

6.40 

7.60 

7.95 

8 

6.60 
6.40 
6.26 
6.20 
6.26 
6.30 
6.33 

24 

6.35     9.00 
6.35  ,  9.40 

7.75 

9 

26 

7  ?? 

10 

26 

1  27 

6.  .30 
6.47 

8.10 
7.47 

7.12 

11 

7.«i 

12 

28 

6.42  '  7.16 

7..% 

13 

29 

6.37 
6.67 
6.72 

6.95 
7.42 
6.72 

9.10 

14 

30 

12.12 

16 

6.30    6.60 

31 

10.00 

16 

6.38 

6.62 

1 

DIVERSION  FROM  RONDOUT  CREEK  TO  FEED  DELAWARE  AND  HUDSON 

CANAL. 

The  Delaware  and  Hudson  Canal  utilizes  slackwater  from  the  mouth 
of  Rondout  Creek  to  Eddyville.  From  the  head  of  the  pond  above 
Eddyville  dam  the  canal  runs  parallel  to  Rondout  River  as  far  as 
Napanock.  From  Napanock  to  Suminitville  it  follows  the  valley  of 
Sandberg  Creek,  tributary  to  Rondout  River  at  Napanock.  Numer- 
ous dams  on  Sandberg  Creek,  also  dams  on  Rondout  Creek  at  Port 
Hickson  and  High  Falls,  formerly  supplied  the  canal  with  water  from 
its  Summitville  level  to  Hudson  River  tide  water.     The  Delaware  and 
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Hudson  Canal  was  originallj'  eonstrueted  in  1850.  In  1898  it  was 
abandoned  from  Honesdale,  Pa.,  to  Ellen ville,  N.  Y.  Aufj^ust  1, 1901, 
the  remaining  canal,  with  the  exception  of  that  from  High  Falls  feeder 
to  Rondoiit,  was  abandoned.  The  gaging  station  on  Rondout  Creek 
at  Rosendale  is  situated  opposite  the  canal  level  between  locks  6  and  7. 
The  water  supply  is  entirely  drawn  from  the  dam  and  feeder  on  Ron- 
dout Creek  below  High  Falls.  A  current.-meter  measurement  of  the 
flow  in  the  feeder  September  19,  1901,  showed  the  diversion  from 
Rondont  Creek  to  be  28  second-feet  at  the  dam.  A  measurement  of 
the  outflow  from  the  Rosendale  level  showed  the  flow  in  the  canal  past 
the  gaging  station  to  be  10  second-feet,  the  remainder  of  the  diverted 
water  having  been  returned  over  three  intervening  wasteweirs. 

The  presence  of  the  canal  parallel  with  the  river  probably  increases 
the  loss  from  surface  evaporation  on  Rondout  Creek  to  some  extent. 
The  canal  follows  the  left-hand  bank  of  Rondout  Creek  and  inter- 
cepts some  inflow  from  drainage  on  that  side.  All  water  diverted 
from  Rondout  Creek  at  High  Falls  feeder,  with  the  exception  of 
evaporation  losses,  is  returned  to  the  stream  before  it  reaches  Ron- 
dout. A  part  of  this  water  is  carried  past  the  gaging  station  at  Rosen- 
dale. In  order  to  determine  the  amount  of  this  diversion  during  the 
season  of  canal  navigation,  usually  from  April  1  to  December  10,  a 
record  has  been  kept  at  lock  6  or  Creek  Locks  at  the  lower  end  of  the 
Rosendale  level.     The  record  includes: 

(1)  Overflow  of  by-pass  weir. 

(2)  Water  used  for  lockage. 

(3)  Flow  through  paddles  in  miter  gates. 

There  is  aLso  a  small  amount  of  leakage  of  the  lock  wall  and  gates 
which  has  not  been  estimated.  The  flow  in  the  canal  at  lock  6,  added 
to  the  flow  at  the  Rosendale  gaging  station,  will  give  the  total  actual 
run-off  from  Rondout  Creek  watershed  above  Rosendale.  A  record 
at  lock  6  has  been  kept  since  October  1,  1901,  showing  the  mean 
monthly  diversion  as  follows: 

Second-feet. 

October,  1901 .      20 

November,  1901 19 

RONDOUT  CREEK   AT  HONK   FALLS,  ULSTER  COUNTY,  N.  Y. 

Rondout  Creek  above  its  junction  with  Sandberg  Creek  at  Napa- 
nock  (also  called  Lackawack  Creek)  is  essentially  a  mountain  stream. 
At  Ilonk  Falls  a  natural  declivity  affords  a  fall  of  125  feet  over  tilted 
strata  of  Hudson  River  shale.  This  fall  has  been  increased  to  147.5 
feet  bj'  the  construction  of  a  masonry  dam  at  the  head  of  the  gorge. 

Water  to  feed  the  turbines  is  carried  to  the  power  house,  one-fourth 
mile  below  the  dam,  in  a  circular  steel  penstock.  The  turbines  are 
a  special  design  of  the  Victor  type.  The  outflow  from  the  turbines 
passes  over  a  tailrace  weir  below  the  power  house.     The  total  flow  of 
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the  stream  passes  either  over  the  spillway  of  the  dam  or  over  the  tail- 
race  weir.  The  dam  is  of  concrete  masonry.  It  has  an  ogee-shaped 
cross  section  and  a  level  spillway  186.  G  feet  in  length. 

Arrangements  have  been  made  for  maintaining  a  record  at  this 
plant.  A  Bristol  recording  gage  will  be  placed  above  the  dam,  arranged 
to  keep  a  continuous  record  of  the  discharge  over  the  dam.  A  record 
of  the  amount  of  water  used  by  the  turbines  will  also  be  kept.  The 
maximum  observed  discharge  of  Rondout  Creek  at  Honk  Falls  has 
been  8,650  second-feet  or  98.1  second-feet  per  square  mile  from  the 
tributary  drainage  area  of  88  square  miles. 

The  power  is  used  for  the  generation  of  electricity,  which  is  trans- 
mitted to  EUensville,  a  distance  of  3  miles. 

Principal  developed  water  powers  on  Rondout  Creek  in  1901, 


o 


1 

2 
3 


5 
6 


Liocation. 


Eddyville 

Lawrenceville . . 
Below  High  Pulls 

High  Palls 


do 

Port  Hickory 


7  1  Napanock^ 

8  Napanock 

Napanock(B.H.) 


9 

10 

11 

12 

18 
14 

15 

16 

17 
18 
19 


NaxMtnock  (L.  H. ) 

Napanock 

Napanock  (L.  H.) 


do 

Napanock  (R.  H. ) 

Napanock  (L.  H. ) 
Napanock 


Lackawack . 
Graham  ville 
Bull  River . . 


Name  of  mill  and 
of  owner  or  op- 
erator. 


Delaware  and  Hud- 
son Canal  Co. 

Lawrenceville  Ce- 
ment Co. 

W.  I.  Vandemark 
(J.  H.  Vande- 
mark estate) . 

Hasbrook  &  Hop- 
per,  Ulster 
County  Sayings 
Bank. 


Delaware  and  Hud- 
son Canal  Co. 

E.  C.  Shook  &  Son.. 

M.M.Pill8bury.... 

Humphrey  & 
Youngs. 

J.  C.  &  S.  E.  D. 
Hombeck. 

Pillsbury  Ax  Fac- 
tory. 

Napanock  Knife 
Co. 


Business  or  clam 
of  manufacture. 


Slack- water  nav- 
igation. 
Natural  cement. 

do 


Flour  mill. 


Abandoned  

Canal  Feeder «. 


Flour  mill.. 

;  Grind  shop 

Paper  mill . 


.do 


Young  &  Hum- 
phrey (John  Rus- 
sell estate). 

M.M.  Pillsbury 
Paper  Mill. 

Honk  Falls  Power 
Co. 

C.  N.  Morse 


Barking  -knife 
works. 

Toilet  tissue  pa- 
per. 

Generation  o  f 
electricity. 

Excelsior 

Sawmill 

2  8awmill9 


Working 

head  on 

water 

wheels. 


Ft. 


(O 


14 


Ft. 


Ft. 


10 


10 


12 


31 
10 


4a 

& 

0) 

u 
o 
•*» 

eS 


Entire. 
...do... 


Entire. 


eS 


Sfe 


> 

CI 


u 

90 
U 

o 


None.  None. 
(•) 


*80 


125 


.do 
.do 


6  ...do.... 

7  ...do...- 
90  One-half 

a)  ...do.... 


u 


15i' 


56 

147i 

10 


One-half 

...do... 

Entire. 

...do... 


60 
"4«i" 


None. 


12 


None. 


598 
1,300  i  None. 


140 


50-100 


None, 


»  Power  not  used. 

*>  Dam  also  feeds  Delaware  and  Hudson  Canal. 

« Abandoned. 

^  Upper  Rondout  or  Lackawack  Creek. 

•  Abandoned  privilege. 
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WALLKILL.  RIVER  AT  NEW  PALTZ,  ULSTER  COUNTY,   N.  Y. 

Wallkill  or  New  Paltz  River  has  its  scarce  in  Sparta  Mountain, 
New  Jersey,  about  21  miles  from  the  point  where  it  enters  New  York 
State.*  From  it»  source  to  the  head  of  the  Drowned  Lands  it  is  essen- 
tially a  highland  stream.  Mr.  Vermeule  states  that  high- water  marks 
on  Clove  River,  one  of  the  tributaries  of  Wallkill  River  in  this  region, 
indicate  a  discharge  of  67  second-feet  from  a  drainage  area  of  0.7 
square  mile,  or  at  the  rate  of  96  second-feet  x>er  square  mile. 

The  Dro^Tied  Lands  are  an  extensive  Pleistocene  lake  bottom  situ- 
ated mainly  in  New  York.  They  comprise  an  area  of  28  square  miles. 
A  dam  of  drift  at  the  north  end  of  this  tract  holds  back  the  waters  of 
the  Wallkill,  causing  an  overflowing  of  this  entire  flood  plain.  Until 
about  flfty-five  years  ago  this  area  formed  a  shallow  lake  or  undrained 
swamp.  An  artificial  canal  cut  through  the  drift  at  the  foot  has 
enabled  a  large  part  of  the  downstream  portion  to  be  reclaimed  for 
agricultural  purposes. 

Below  the  foot  of  the  Drowned  Lands,  15  miles  from  the  New  Jer- 
sey line,  the  Wallkill  flows  in  a  broad,  shallow  valley,  averaging  per- 
haps one-half  mile  in  width.  This  valley  has  been  eroded  from  the 
drift,  leaving  a  stream  bed  of  cobbles  and  small  bowlders  too  heavy 
for  stream  transport.  The  river  terraces  are  not  abrupt,  often  curv- 
ing gracefully  to  the  uplands  30  to  60  feet  above  the  stream  and  leav- 
ing a  narrow  flood  plain  submerged  only  during  freshets.  At  frequent 
intervals  tlie  stream  cuts  through  the  overlying  drift  to  the  Hudson 
River  slate,  and  passing  over  ledges  of  this  slate  produces  waterfalls.^ 

Much  of  the  fall  of  the  stream  is  concentrated  in  a  number  of  such 
cascades  having  natural  declivities,  as  follows: 

Height  of  cascades  on  Wallkill  River. 


Location. 

Approxi- 
mate fall. 

Montjcomery 

Feet. 
0 

Walden 

26 

W«^niHn 

10 

Pa^hvill^  . ,                                                                           

42 

Rifton  Glen 

57 

The  draining  of  the  Drowned  Lands  is  believed  to  have  affected  the 
summer  flow  of  the  stream  in  some  degree. 

At  Gardiner  the  Wallkill  receives  its  principal  tributary,  the 
Shawangunk  Kill.  The  divide  between  the  two  streams  is  formed  by 
vertical  strata  of  blue  shale,  making  a  very  definite  ridge  between  the 
drainage  basins. 

•The  Wallkill  in  New  Jersey  is  described  in  Report  of  (Geological  Survey  of  New  Jersey 
1894,  vol.  8,  Water-Snpply,  by  C.  C.  Vermeule,  pp.  147-150.  See  also  The  WallklU,  Appendix  No. 
14,  pp.  516-^30,  Report  on  New  York's  Water  Supply,  by  John  R.  Freeman. 

*The  Qeology  of  Orange  County,  N.  Y.,  by  Heinrich  Ries.  New  York  State  Museum  Report, 
1886,  part  2,  pp.  d»ATb. 
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The  gaging  Rtation  is  situated  in  a  drift-filled  valley  at  New  Paltz 
highway  bridge.  The  station  was  established  July  7, 1901.  Readings 
of  the  river  stage  have  been  taken  twice  daily  since  that  date  by  the 
obsei-ver,  E.  Tremper.  The  gage  consists  of  a  15-foot  boxed  scale 
graduated  decimally,  attached  horizontally  to  the  tie  rods  on  the 
downstream  side,  near  the  left-hand  end  of  the  bridge.  The  bridge 
has  a  span  of  146.6  feet  between  the  vertical  faces  of  the  masonry 
abutments.  The  entire  flow  passes  under  this  bridge  except  during 
extreme  freshets,  when  a  flood  plain  on  the  left-hand  bank  is  over- 
flowed. At  such  times  discharge  measurements  can  be  made  at  the 
Wallklll  Valley  Railroad  bridge,  3  miles  downstream,  where  the 
entire  flow  is  confined  to  the  stream  channel  at  all  stages. 

The  bench  mark  is  a  circular  chisel  draft  in  the  coping  on  the  cap- 
stone forming  the  bridge  seat  on  the  right-hand  abutment. 

Elevation  bench  mark _ _ 100. 00 

Elevation  water  service  when  gage  reads  zero 70. 96 

Ourrent-meter  measurements  of  Wallkill  Rix^r  at  New  Paltz,  N.  Y, 


Date. 


Oage 
height. 


1901. 

November  9 

July  23 

October  11 

Do 

October  24 

October  9 

November  16 

July? -. 

Julys 

October  1 

November  27 

September  19 

August  13 

July  19 

September  5 

August  31 

August  20 .  - . 

August  28 

December  11 

December  19 

August  7 


Feet. 

5. 94 

5. 20 

6.30 

6.30 

6.33 

6.48 

6.50 

7.19 

7.25 

7.36 

7.52 

7.73 

7.85 

8.23 

8.90 

9.07 

10.00 

10.60 

11.50 

13.70 

14.85 


Discharge. 


Hydrogrrapher. 


Secojui'feet. 

178 

306 

340 

355 

333 

398 

402 

824 

842 

896 

1,022 

1,076 

1,038 

1,243 

1,676 

1,917 

2,729 

2,982 

3,040 

3,277 

7,365 


W.  W.  Schlecht. 
A.  E.  Place. 
W.  W.  Schlecht. 
George  B.  Hollister. 
W.  W.  Schlecht. 

Do. 

Do. 
Horton  and  Hollister. 

Do. 
W.  W.  Schlecht. 

Do. 
Horton.  Place,  and  Schlecht. 
A.  E.  Place. 

Do. 

Do. 

Do. 
Hollister  and  Place. 
A.  E.  Place. 
W.  W.  Schlecht.* 

Do.» 
A.  E.  Place. 


•stream  obfttriict-ed  by  ice  causing  >»ackwater.    Decemlier  31),  1901,  the   river  attained  a 
maximum  stage  of  ^).5  feet. 
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DaUg  gage  lieight.  in  feei.  of  Wallkin  Rh-er  at  Nftr  Piiltt  for  1901. 
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?ond-feet.  of  WaUHU  River  at  Netp  Paltz.  N.  1'.,  for  1901. 
[Dmliimte  area,  798  sqiure  lulleti.  ] 


•Theae  ngareeBi ,-^. 

'  Eiceedsllnilt  of  ntitig  table. 

Drainage 


mbject  lo  slight  thnngefl  ni 


I  of  Wallkill  River. 


Wa]lkJU  River  above  Franklin  Furnace,  N.J 

Wallkill  River  at  New  York  and  New  Jersey  State  line 

Wallkill  River  above  foot  of  Drowned  LaBds 

Wallkill  River  above  Freeman's  proposed  dam  site 

Wallkill  Kiver.  month  Shawangunk  Kill 

Shawan^ank  Kill  River  above  mouth 

Wallkill  River  below  mouth  Shawangnnk  Kill 

Wallkill  River  above  gaging  station  at  New  Paltz 

Wallkill  River  above  RiftonGlen - 

Wallkill  River  Junction  with  Rondout  Creek  .  _ 

WaUklU  River  total  drainage  in  New  York 


609 


A  ourrent- meter  measurement  of  the  discliargB  of  Wallkill  River 
at  Rockford  Bridge,  New  York,  was  made  on  August  13,  1900,  by  E. 
Q.  Paul,  showing  a  discharge  of  70  seeond-feet. 

Throughout  its  course  the  Wallkill  flows  northeasterly,  nearly  par- 
allel to  Hudson  River.    It  joins  Rondout  River  near  Lefever  Palls, 
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aud  the  two  enter  IIikIroii  River  at  Rondont.  Together  tliey  form 
the  most  extensive  river  system  in  southeastiern  New  York,  aside 
from  the  Hndson  River. 


Mean  monthly  run-off  of  Wallkill  River  at  Nnv  Paltz,  N.  F. 

[Drainage  area,  736  square  miles.] 


Month. 


Discharijre. 


1901. 

Jnly 

Augnist - 

September 

October 

November 

December 


Seconil-feet. 
521 

2,077 
963 
522 
520 

2, 832 


Discbargre 

peraaoare 

mue. 


Second-feet. 
0.71 
2.83 
1.31 
.71 
.71 
3.85 


Drainage 
area. 


Inches. 
0.82 
3. 25 
1.47 
.82 
.79 
4.44 


a 

eS 


O 


2 

3 

4 

5 

G 
7 

8 

9 

10 


Principal  developed  water  powers  on  Wallkill  River  in  IffOL 


Location. 


Name  of  mill  and  of 
owner  or  operator. 


1     dreek  lo<!ks. 


Rifton  ... 

do.... 

Dashville 
Galeville. 


Empire  powder 
mill,  Laflin  and 
Rand  Powder  Go. 

Rifton  gristmill, 
J. W.  Dimick,  jr. 

J.  M.  DimickCo  .. 


Wallkill. 
Waldon . 


J.  C.  Hedden 

Waldon  Knife  Co. 


do 

Montgomery 
Red  Mills.... 


New  York  Knife 

Works. 
Crabtree  &  Patch - 

ett. 
Red  mill  »> 


Working 

head  on 

water 

wheels. 


Business  or  class  of 
manufacture. 


Black    blasting 
powder. 

Gristmill 


Velvet  carpets 
and  Wilton  rugs. 

Abandoned  grist- 
mill •. 

Abandoned  grist- 
mill. 

Hat  factory 

Pocket  cutlery 


Cutlery 

Worsted  yarns 
Gristmill 


Ft. 
19 


32 
42 


14 
12 

33 


Water 

privilege 

at  dam. 


Ft. 
9 


21 


11 
31^ 


Fi.l 

14*    Entire 


16 


10 


Entire  ... 


8 

9 
10 


!  Entire  ... 
432s(iuare 
incnes. 


o  ^ 

I* 


& 


St 

a 

o 


288 

119 
679 


9 


o 


100 


150  75 

300    None. 


None. 


*  Abandoned  aboiit  1845. 


b  On  Shawangunk  kill. 


FISHKILL   CREEK   AT  GLENHAM,  DUTCHESS  COUNTY,  N.  Y. 

The  headwaters  of  Fishkill  Creek  drain  the  western  slope  of  Chest- 
nut Ridge  Mountains.  In  its  upper  reaches  the  stream  receives  the 
drainage  from  extensive  swamp  and  flat  lands.  The  lower  reaches  of 
the  stream  flow  along  the  foot  of  the  Fishkill  Range.  From  Fishkill 
village  to  Fishkill  Landing,  where  it  empties  into  tide  water  of  Hud- 
son River,  it  falls  over  slate  ledges,  making  a  descent  of  200  feet  in 
5  miles.  This  fall  is  largely  utilized  to  provide  water  power  for  manu- 
factories on  its  banks.     As  a  result,  the  stream   becomes  greatly 
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l>ol luted  from  maniifaeturinj^  waste  and  other  impurities  which  it 
receives.  The  extent  and  charactiCr  of  tlie  manufactuivs  are  shown 
in  the  tAble  on  page  7(5. "^ 

The  gaging  station  is  situated  at  the  Newburg,  Dutchess  and  Con- 
necticut Railroad  bridge  in  Gienham.  It  was  established  July  8, 
1001.  A  boxed  weight  gage,  with  scale  graduated  decimally  from 
zero  to  15  feet,  was  attached  to  the  upstream  guard  rail  of  the  bridge. 
The  water  height  is  observed  each  morning  and  evening  by  the  gage 
reader,  C.  E.  Carey.  The  bridge  consists  of  a  main  central  span, 
with  two  auxiliary  overflow  channels  at  the  ends,  the  length  of  span 
l>eing  as  follows: 

Left-hand  overflow,  station  0  to  22.5. 
Main  span,  station  27.5  to  station  122. 
Right-hand  overflow,  station  127  to  station  149. 

The  bed  of  the  main  channel  is  earth  and  gravel;  that  of  the  over- 
flow channels  is  of  loose  broken  stone.  The  bench  mark  is  an  "0" 
chiseled  in  the  upstream  corner  of  the  left-hand  pier  of  the  main 
bridge  span. 

Elevation  of  bench  mark 100.00 

Elevation  of  water  surface  when  gage  reads  zero. 82. 22 

The  location  of  the  gaging  station  is  shown  on  the  Poughkeepsie 
sheet  of  the  Topographic  Atlas  of  the  United  States  Geological  Survey. 

Current-meter  measurementff  of  Fishkill  Creek  at  Gienham,  N.  Y, 


Date. 


Gaee 
heisrbt. 

Discbarge. 

Hydrogrrapher . 

F^-et. 

Second-feet. 

3.60 

60 

A.  E.  Place. 

3.80 

97 

G.  B.  Hollister. 

3.85 

82 

W.  W.  Schlecht. 

3.a5 

110 

A.  E.  Place. 

3.86 

90 

W.  W.  Schlecht. 

3.90 

135 

A.  E.  Place. 

3.92 

147 

Horton  and  Hollister. 

3.95 

114 

W.  W.  Schlecht. 

3.98 

126 

Do. 

4.05 

137 

Do. 

4.15 

193 

A.  E.  Place. 

4.22 

229 

Do. 

4.52 

315 

W.  W.  Schlecht. 

4.56 

342 

A.  E.  Place. 

4.60 

335 

Do. 

4.62 

375 

W.  W.  Schlecht. 

5. 10 

579 

Do. 

7.43 

2,210 

Do.  " 

1901. 

Jnly24 

October  12 

November  11... 

Angnst  15 

September  27. .. 

jTily20 

Jiily8 

November  20 

October  5 

October  15 

September  6 

September  18 

December  24 

Angnst  21 

Angnst  30 

December  13 

October  15 

December  31 


*  For  effect  on  streams  of  waste  from  above  classes  of  manufacture  see  Sewage  Disposal  in 
the  United  States,  Rafter  and  Baker,  pp.  9^1t. 
^  Snrface  velocity  naed. 
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A  iiieHsurenient  through  ice  0.3  to  0.4  foot  thick  was  made  by  W.  W. 
Schlecht  December  7,  1901.  Gage  height,  4.25.  Discharge,  100.7 
second-feet. 

A  mark  is  painted  on  the  right-hand  overflow  abutment,  labeled 
**  High- water  mark,  January  22,  1891."  The  elevation  of  this  mark 
was  found  to  be  96.15,  equivalent  to  a  gage  reading  of  13. 93  feet,  and 
this  is  said  to  be  the  highest  water  on  record  in  the  stream.  The 
drainage  area  above  the  gaging  station  is  198  square  miles,  and  above 
the  mouth  of  the  stream  204  square  miles. 


Daily  gage  height,  in  feet,  of  Fishkill  Creek  at  GlenJiam,  N.  F.,  for  190 1, 


I>ay. 

July. 

Aug. 

»  OR 

Sept. 

Oct. 

4.06 
3.97 
4.10 
4.10 
4.00 
3.92 
3.90 
3.87 
3.85 
3.&5 
3.86 
3.^ 
3.80 
4.80 
4.86 
4.82 

Nov. 

Dec. 

Day. 

1  17 

1  18 

July. 

1 

4  57 

3. 79    a  on 

3  73 

2 

-""]|  3!82 

4.60 

3.95 
3.95 
3.95 
3.90 
3.90 
3.92 
3.95 
3.90 
3.87 
3.87 
3.92 
4.32 
4.17 
4.06 
4.00 

3.98 
4.06 
4.08 
4.10 
4.25 
4.28 
4.18 
4.06 
4.73 
5.33 
4.83 
4.60 
4.68 
6.78 
7.45 

4.23 

3  .      . 

3.77 

4.47 
4.42 

19 

4  00 

4 

3.67 

20 

3.90 

5 

3.65  '  4.30 
3.65     4.15 
4. 70     4. 17 

1  21 

3.77 

6 

22 

3.70 

7 

23 

3.65 

8 

3. 90 

5  .V) 

4.10 
4.07 

24 

3.65 

9 

3.«0     4.77 

25 

8.65 

10 

11 

3.80     4.35  '  4.02 
3.78     4.12     4.05 
3.83     4.07     4.37 

28 

,  27 

3.62 
3.60 

12 

28 

3.45 

13 

3.80 
3.73 
3.7J) 
3.65 

4.02 
3.90 
3.90 
3.82 

4.32 
4.15 
4.10 
4.25 

29 

3.57 

14 

16 

30 

81 

1 

3.35 
4.15 

16 

Aug. 

Sept. 

3.85 

4.16 

5.07 

4.28 

4.70 

4.12 

4.40 

4.02 

4.45 

4.02 

4.95 

4.00 

4.62 

3.92 

4.70 

3.90 

6.40 

3.87 

6.55 

3.85 

5.65 

3.80 

5.30 

3.87 

4.85 

3.95 

4.70 

4.20 

4.57 

4.55 
4.40 
4.32 
4.22 
4.30 
4.15 
4.12 
4.10 
4.<t5 
4.00 
4.00 
4.00 
4.00 
4.00 
3.97 


Nov.  I  Dec. 


3.95 
3.95 
3.95 
3.95 
3.93 
3.93 
3.90 
3.90 
35 
38 
13 
(JB 
4.00 
o.  Ho 


4. 
4. 
4. 
4. 


Principal  develojjed  water  poicers  on  Fishkill  Creek  in  1901. 


eS 


o 

S2; 


1 

2 

3 
4 


5 
6 


Location. 


Name  of  mill  and  of 
owner  or  operator. 


Fishkill 
do... 


do 

Matteawan 


.do 
.do 


Glenliam. 


Tironda  Hat  Works. 
New  York  Rubber 

Co. 
Rockwell  Silk  Mills . 
Matteawan  Mfg.  Co. 

Wm.  Carroll  &  Co... 
Carroll  Electric  Co.. 

Qlenbam  Carpet  Mill 
(Hilton  estate). » 


Business  or  class  of 
manufacture. 


Working 
head  on  wa- 
ter wheels. 


I 


O 


Hats 

Rubber  goods. 


Silk  goods 

Felt  hats  and  bod- 
ies. 

Straw  hats 

Electric  lighting 
and  power. 

Carpets,  rugs,  and 
squares. 


Ft. 
24 


31 


0) 


Ft. 


20 


0) 

t 


Ft. 

if 


4^ 

eS 


35 


30 


26 

29 
20 


I 


Entire 
...do-. 


...do 
Part 


9  en 

ale 


& 


...do... 
Entire  . 

...do... 


430 


168 
283 


6.18 
5.53 
6.15 
4.9H 
4.78 
4.73 
4.73 
4.55 
4.6U 
55 
85 
15 
75 
28 
50 


4. 

4 

4. 

5. 

8. 


o 

n 


'^ 


225 

14<) 
525 


460       1,500 


»  Not  operated. 
CROTON    RIVER    AT  OLD   CROTON   DAM,    WESTCHESTER  COUNTY,   N.    Y. 

Croton  River  drains  an  area  of  rough,  irregular  topography,  inter- 
speraed  with  lakes  and  ponds,  situated  east  of  Hudson  River,  to  which 
the  stream  is  tributary  at  Croton  Landing.  This  stream  serves  as  the 
principal  source  of  water  supply  for  New  York  City.**    The  flow  is 


•See  History  of  Water  Supply  of  New  York,  1668-1895,  by  Edward  Wedguaan. 
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diverted  through  a  closed  masonry  aqueduct  at  what  is  called  the  "Old 
Croton"  dam,  to  distinguish  it  from  the  new  Croton  dam,  also  called 
the  "Cornell"  or  "Quaker  Bridge"  dam,  now  under  construction.* 
The  location  of  the  Old  Croton  dam  and  of  the  adjacent  watershed  is 
shown  on  the  Carmel  and  Tarry  town  sheets  of  the  topographic  atlas  of 
the  United  States  Greological  Survey.  A  record  has  been  kept  of  the 
flow  of  Croton  River  at  the  Old  Croton  dam,  beginning  in  1868.  The 
record  includes  the  quantity  of  water  wasted  over  the  crest  of  the  dam, 
as  well  as  that  diverted  for  the  water  supply  of  New  York  City.  The 
results  of  this  record,  as  originally  compute,  have  been  widely  pub- 
lished.^ 

In  the  report  on  New  York's  water  supply,  made  to  Bird  S.  Color, 
comptroller,  by  John  R.  Fi-eeman,  19(X),  Appendix  No.  1  (pages  120- 
256,  inclusive),  is  devoted  to  a  study  of  the  yield  of  the  Croton  water- 
shed. Mr.  Freeman  states  that  the  results,  as  heretofore  published, 
average  about  10  per  cent,  or  38,000,000  gallons  per  day,  too  large, 
because  of  the  use  of  data  which  were  less  accurate,  than  those  now 
possessed.  Using  this  later  information,  he  has  recomputed  the  entire 
record.  Owing  to  the  importance  of  this  record,  its  great  length,  rela- 
tive accuracy,  and  availability  for  comparison  with  other  streams  pro- 
posed as  sources  of  water  supply  for  Greater  New  York,  it  has  been 
thought  well  to  republish  the  revised  figures,  which  are  given  below. 
In  computing  the  record  Mr.  Freeman  has  made  the  following  changes 
in  the  methods  of  calculation: 

(1)  Revision  of  the  formula  for  flow  over  the  dam  by  experiments  on 
model  sections  at  Cornell  University  hydraulic  laboratory.  In  the 
calculation  of  the  record  as  hitherto -published  the  flow  over  the  dam 
has  been  calculated,  using  a  constant  coefficient  in  the  weir  formula 
of  3.4,  based  on  the  experiments  of  Eytelwein. 

(2)  Gagings  of  flow  in  the  Croton  aqueduct  have  been  made  and 
the  results  used  as  a  basis  of  calculation  of  the  diversion. 

(3)  The  impairment  of  the  carrying  capacity  of  the  aqueduct,  due 
to  the  gradual  accumulation  of  slime  or  organic  growths  upon  the 
walls  of  the  conduit,  has  been  taken  into  consideration. 

(4)  The  effect  of  storage  in  the  natural  and  artificial  reservoirs  in 
the  headwaters  of  the  stream  has  been  allowed  for  in  the  calculation, 
so  that  the  results  as  given  below  represent  the  estimated  natural 
run-off  of  the  wat^rahed. 

(5)  Errors  in  the  assumed  elevation  of  the  crest  and  length  of  the 
overfall  of  the  Croton  dam  and  in  the  observed  depth  on  the  crest  of 
the  dam  and  depth  in  the  Croton  aqueduct  have  been  corrected  in 
making  the  revised  calculations. 

The  depth  on  the  crest  of  the  dam  has  been  determined  by  measur- 


•The  new  Croton  dam  is  described  in  a  paper  by  Charles  8.  Gowen  in  Trans.  Am.  Soc.  Civ. 
Eng.,  Vol.  XLin,  pp.  409-^^. 

i»See  Twentieth  Ann.  Bept.  U.S.  Geol.  Survey,  Pt.IV.,  pp.  81-«4;  also  Report  of  New  York 
Aqueduct  Commission,  1^87-1896,  pp.  94-101. 
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ing  the  distance  down  to  the  water  surface  from  the  corner  of  the 
coping  stone  of  the  wing  wall  on  the  east  bank  of  the  stream  at  a 
point  just  downstream  from  the  int-ake  of  the  old  aqueduct  and  about 
120  feet  upstream  from  the  crest.  The  measurement  has  been  taken 
at  5  o'clock  each  morning,  and  as  there  are  no  notable  mills  on  the 
stream  one  measurement  a  day  undoubtedly  gives  a  reliable  record 
of  the  mean  wastage.  The  dam  consists  of  two  portions,  having  dif- 
ferent cross  sections.  Both  sections  are  built  of  cut  stone,  with  gravel 
and  riprap  or  concrete  backing,  and  rest  on  rock  foundations. 

The  longer  or  round-crested  portion  is  180.3  feet  in  length.  The 
crest  lip  has  an  elevation  varying  from  166.170  to  166.299  feet.  The 
crest  is  ogee  shape,  the  upper  portion  having  a  radius  of  10  feet, 
the  slope  of  the  upstream  side  being  approximately  6.5  horizontal  to 
1  vertical.  The  angular-crested  portion  of  the  dam  is  71.1  feet  in 
length,  its  elevation  varying  from  166.175  to  166.915  feet.  The  eleva- 
tion of  the  point  of  measuring  the  depth  on  the  crest  is  172.210  feet, 
and  the  mean  elevation  of  the  crest  is  5.975  feet  l©wer.  The  angular- 
crested  portion  of  the  dam  has  a  crest  7  feet  in  width,  sloping  back- 
ward I  vertical  to  7  horizontal,  and  an  apron  having  a  slope  of  5 
horizont-al  to  4  vertical. 

Regarding  the  accuracy  of  the  record  as  recomputed,  Mr.  Freeman 
states  that  there  are  probably  very  few  months  in  the  record  for  which 
the  error  is  as  great  as  5  per  cent,  and  believes  it  probable  that  Vhe 
error  in  the  mean  run-oflf  for  any  year  rarely,  if  ever,  exceeds  3  per 
cent.  Whatever  uncertainty  there  is  comes  mainly  from  lack  of  pre- 
cision in  measurement  of  depth  wasting  over  dam,  and  from  uncer- 
tainty as  to  the  condition  of  interior  surface  of  the  two  aqueducts,  or 
obstruction  therein. 

With  reference  to  the  effect  of  storage,  the  following  table  is  given 
by  Mr.  Freeman,  showing  the  total  capacity  in  millions  of  gallons  to 
crest  level  of  the  different  reservoirs  within  the  watershed: 

Storage  renervoirs  in  Croton  River  drainage  area. 


"Rvnervoir. 


Boyds  Comer,  Csrmol 

WeetBranch IWfi 

Middle  Branch 1878 

East  Branch  Bog  Brook  and 

Sodum 

Titicns 

Amawalk 

Old  Croton 


0.675 
2.dOi 

2.125 

1.300 
2.138 
1.038 


2  *  ® 
M  d  ^ 

P«ac  t^ 


So.  m. 
0.0 
.3 
.7 

5.0 

.5 

.05 


c 

OJ8 


S3 

•♦a 


So.  m. 
30.75 
17.21 
19.74 

74.78 

21.50 
16.19 
157.4 


3.35 
13.40 

3.88 

2.84 

6.04 

13.20 

1.23 


0  * 

So  ^ 

.    cS 

<Md 

o^ 

-»j  _ 

gs 

u  o 

ol 

f^\ 

tiS  ^  g  o 


i{ 


2.727 
10.070 
4.005 
4.145 
4.883 
7.167 
76.78 
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The  total  drainage  area  above  Old  Crotoii  dam  is  338.8  square 
miles. 

In  addition  to  the  above  artificial  reservoirs,  the  following  ponds 
are  controlled  by  the  city:  Mahopac,  Kirk,  Gleneida,  Gilead,  Barrett, 
and  White.  These  have  an  aggregate  capacity  above  present  level 
of  spillway  crests  of  2,055,000  gallons. 

The  following  ponds  are  not  controlled  by  the  city,  but  were  drawn 
upon  in  the  great  drought  in  1881 :  Peach,  Waccabuc,  Cross,  China, 
Pine,  Long,  Tonetta,  and  Haines.  They  have  an  aggregate  capacity 
of  855,000,000  gallons. 

In  the  above  estimate  of  the  natural  run-off  of  Croton  watershed 
no  allowance  hns  been  made  for  the  increased  loss  by  evaporation  due 
to  the  larger  proportion  of  water  surface  than  would  have  existed  in 
absence  of  the  artificial  reservoirs.  The  area  of  water  surface  exposed 
to  evaporation  for  different  periods  during  the  continuation  of  the 
record  has  been  as  follows: 

Water  surface  exposed  to  evaporation,  in  Croton  Basin. 

Per  cent 


Date. 


^^^-     of  basin. 


.So.  milfit. 

1868  to  1873 5.8 

1873  to  October,  1878 6.2 

1878tol8Bl '  6.9 


1.73 
1.83 
2.08 


laSJltoiaOS 8.4  ■  2.48 


1888  to  1886 9.5 


IS95  to  1897. 
1H97  to  1900. 


11 
12 


2.82 
3.28 
3.56 


In  estimating  the  relation  of  rainfall  to  run-off  on  this  watershed 
the  mean  monthly  rainfall,  as  given  in  the  following  table,  has  been 
used  by  Mr.  Freeman.  This  table  is  made  up  from  rain-gage  records 
kept  at  the  following  places : 

1870  to  1876,  Boyds  Corners. 

1877,  average  of  Boyds  and  Croton  records. 

1878  to  1881,  average  of  Boyds,  Croton,  and  Middle  Branch  records. 

1882  to  1900,  average  of  Boyds,  Croton,  Middle  Branch,  and  Carmel  records. 

These  rainfall  records  have  been  used  in  estimating  the  percentage 
of  run-off  as  hitherto  published.  The  present  change  in  the  esti- 
mated run-off  produces  a  change  in  the  percentage  of  rainfall  to 
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run-off,  and  the  values  of  this  percentage,  deduced  by  Mr.  Freeman, 
are  given  below: 

Relation  of  annual  precipitation  to  run-off  on  Croton  watershed. 

[Drainage  area,  388.8  square  miles.] 


Year. 


1868. 
1809. 
1870. 
1871. 
1872. 
1873. 
1874. 
1875- 
1876. 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1888. 


Differ 
ence  or 
evapo- 
ration. 


Inches. 
50.33 
48.36 
44.03 
48.94 
40.74 
43.87 
42.87 
43.66 
40.68 
48.23 
56.70 
47.04 
86.92 
46.69 
52.85 
42.70 


Inches. 
33.83 
28.61 
19.20 
19.46 
16.92 
25.02 
25.10 
24.77 
21.09 
20.22 
27.17 
19.65 
12.63 
19.25 
24.28 
13.33 


Inches. 
17.00 
24.75 
25.43 
29.48 
23.82 
18.85 
17.27 
18.89 
19.59 
28.01 
28.53 
27.39 
24.29 
27.44 
28.07 
29.37 


Run-off 
as  a  per- 
centage 
of  rain- 
fall. 


66.22 

48.82 
43.02 
89.76 
41.53 
57.06 
50.24 
56.78 
51.84 
41.92 
48.78 
41.77 
34.21 
41.23 
46.38 
31.22 


Year. 


Bain- 
fall. 


1  Inches. 

1884 1  51.28 

1885 ..I  43.67 

1886 47.74 

1887 1  57.29 

1888 !  60.69 

1889 55.70 

1890 1  54.05 

1891 !  47.20 


1892. 
1893. 
1894. 
1896. 
1896. 
1897. 
1898. 
1899. 


44.28 

54.87 
47.33 
40.58 
45.85 
53.12 
57.40 
44.67 


Differ- 

Run-off 

Run- 
off. 

ence  or 
evapo- 
ration. 

as  a  per- 
centage 
of  rain- 
■    fall. 

Inches. 

Inches. 

24.06 

27.20 

46.96 

17.71 

25.96 

40.65 

20.10 

27.64 

42.10 

26.61 

80.68 

46.45 

85.27 

26.42 

68.12 

81.89 

24.31 

66.36 

25.95 

28.10 

48.01 

23.48 

23.72 

49.75 

17.68 

26.60 

39.93 

29.05 

25.82 

62.94 

20.56 

26.77 

48.44 

15.95 

24.68 

30.31 

23.26 

22.50 

50.73 

25.60 

27.53 

48.17 

29.72 

27.68 

51.77 

22.28 

22.80 

49.88 

Average  flow,  in  second-feet,  of  Croton  River  at  old  Croton  dam. 


Month. 


January 514 

February 232 

March 1,148 

April i  1.029 

May I  1,567 

June '  803 

July 288 

August 541 

September 1,485 

October Ti^ 

November* 931 

December... 408 

Year 818 


Mouth. 


January  

Februai-y 

March '    1,818 

April 

May 

June 

July 

AugUAt 

Sept-ember 

October 

November 1,168 

December 


1869. 

1870. 
1,040 

588 

574 

1,258 

1,462 

928 

916 

1,214 

749 

469 

354 

218 

158 

132 

90 

182 

54 

97 

701 

111 

663 

167 

846 

156 

1871. 


152 
644 
921 
532 
531 
377 
181 
221 
164 
523 
1,012 
589 


1872. 


537 
336 
452 
837 
323 
317 
155 
427 
322 
282 
716 
365 


1873.. 

1874. 

1,128 

2.433 

481 

801 

1,063 

783 

1,960 

979 

599 

8^ 

142 

288 

127 

387 

186 

227 

138 

153 

368 

2QB 

453 

184 

786 

237 

1875.   1876 


158 
1,202 

846  , 
1,527  i 
470 
150  I 
145  ' 
1,431  , 

212 

688 
460 


588 


498 


488 


422 


616 


620 


618 


1877. 

1878. 

1879. 

1880. 
709 

207 

758 

382 

424 

1,122 

798 

817 

1,818 

1,016 

1,120 

764 

794 

444 

1,380 

551 

229 

396 

492 

229 

150 

388 

2a5 

138 

130 

186 

18<5 

138 

12r 

169 

368 

132 

9Si 

633 

296 

132 

271 

237 

162 

130 

1,168 

557 

200 

162 

506 

2,063 

495 

138 

Year 


494 


668 


609 


336 


1881.    1882. 


192 
1,323 
1,589 
498 
853 
455 
147 
132 
132 
132 
124 
461 

462 


614 
128 
1,364 
376 
603 
450 
176 
182 
899 
582 
252 
334 


1883. 


493 


291 
1,000 
763 
786 
348 
181 
132 
132 
133 
170 
181 
i61 

358 


1884. 


528 

1,513 

1,343 

814 

495 

178 

212 

811 

193 

142 

865 

1,090 

685 


373 

1,040 

1,869 

1,71B 

517 

181 

139 

130 

102 

101 

186 

172 


543 


1885. 


115 
738 
534 
7(» 
408 
155 
132 
148 
118 
141 
565 
548 

399 
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Average  flow  y  in  second-feet  ^  of  Croton  River  at  old  Croton  dam — Ck>ntiiined. 


Mcmth. 


Jannmry... 
Febmary. . 

March 

ApHl 

May 

Jane 

July 

Aag^Qst  — 
September 
October  ... 
November 
December. 


Year. 


1886. 

1887. 

1888. 

1889. 

1890. 
605 

1891. 

1892. 
1,006 

090 

766 

1,087 

1,204 

1,908 

1,4» 

1,486 

1,375 

692 

0,448 

1,757 

418 

668 

896 

1,286 

548 

1,306 

1,170 

607 

1,288 

913 

1.399 

704 

910 

681 

880 

660 

342 

718 

453 

709 

248 

381 

212 

320 

374 

388 

416 

220 

381 

166 

710 

147 

418 

228 

221 

248 

147 

961 

288 

1,115 

164 

228 

241 

132 

246 

005 

627 

580 

223 

266 

182 

274 

678 

606 

910 

217 

232 

234 

261 

868 

1,491 

572 

188 

418 

314 

660 

1,439 

1,263 

460 

338 

441 

516 

660 

880 

783 

1,358 

616 

408 

1888. 


606 


1,728 
868 

1,621 
288 
251 


254 
834 

422 

880 


Month. 


1884. 


January 444 

Febmary '  620 

March 1,363 

April 66:^ 

May 488 

Jraie I  424 

July 258 

August 240 

September 281 

October 244 

November 668 

December 689 

Year ^ 


1885. 

1886. 
348 

1897. 

10Q8 

795 

3n 

1,010 

308 

702 

644 

1,479 

907 

1,664 

828 

886 

1,(167 

781 

681 

687 

351 

158 

764 

1,818 

265 

311 

406 

626 

255 

288 

719 

320 

265 

313 

826 

689 

277 

300 

342 

360 

254 

302 

300 

391 

244 

439 

308 

568 

;   255 

309 

608 

908 

4:» 

1 

485 

566 

746 

1899. 


1,076 
871 
2,061 
1,118 
336 
351 
840 
354 
348 
353 
353 
861 


658 


Run-off,  in  second-feet  per  square  viile,  of  Croton  River  at  old  Croton  dam. 


Month. 


January  . . . 
February.. 

March 

AprU 

May 

June 

July 

Au^UBt 

September. 

Oitober 

November . 
Dooeznber . 


Year 


Month. 


1 

j  1871. 

1872. 

1873. 

1874. 

1875. 

0.447 

1.58 

3.33 

8.19 

0.46 

1.90 

.99 

1.42 

2.37 

8.55 

2.71 

1.33 

3.14 

2.31 

2.49 

1.57 

2.47 

6.79 

2.89 

4.51 

1.56 

.96 

1.65 

2.45 

1.39 

1.12 

.94 

.42 

.70 

.44 

.53 

.46 

.37 

1.08 

.43 

.65 

1.26 

.55 

.67 

4.22 

.48 

.05 

.41 

.45 

.67 

1.54 

.83 

1.09 

.68 

.63 

2.98 

2.12 

1.34 

.54 

1.74 

1.74 

1.08 

2.32 

.688 

1.36 

1.43 

1.24 

1.84 

1.83 

1.81 

1876. 


January  . . 
February . 

March 

April 

34ay 

June 

July 

Aug:ust  — 
September 

Octol)er 

November 
December 

Year 


1.10 

3.07 

5.52 

5.08 

1.53 

.53 

.41 

.38 

.80 

.29 

.55 

.36 

1.58 


1881. 

1882. 

1883. 

1884. 

1886. 

0.56 

1.81 

0.86 

1.54 

8.88 

3.91 

3. 79 

2.  OK 

4.77 

2.18 

4.69 

4.09 

2.25 

8.96 

1.57 

1.47 

l.ll 

2.17 

2.40 

2.09 

1.04 

1.78 

1.08 

1.46 

1.21 

1.34 

1.33 

.53 

.52 

.46 

.43 

.52 

.41 

.63 

.39 

.41 

.41 

.41 

.92 

.44 

.41 

2.65 

.39 

.57 

.a5 

.41 

1.72 

.50 

.42 

.42 

.38 

.74 

.6.3 

.78 

1.67 

1.36 

.98 
1.75J 

.47 

3.04 

1.62 

1.35 

1.03 

1.72 

1.31 

IRR  65—02- 
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Run-off,  in  second-feet  per  square  mile,  of  Croton  River  at  old  Croton  dam — Cont'd. 


Month, 


Januikry ... 
Pebmary.. 

March 

April 

May 

June 

Jnly 

Aug^nst  — 
September 
October  ... 
Noyember. 
December. 


1886. 


2.75 

4.22 

1.94 

3.81 

1.65 

.68 

.46 

.48 

.89 

.aQ 

.69 
.98 


Year 


1.50 


1887. 

1888. 
8.24 

2.24 

4.42 

4.06 

2.94 

8.79 

2.69 

4.13 

1.01 

2.12 

.94 

1.11 

2.09 

.48 

2.81 

.85 

.72 

2.67 

.81 

2.00 

.77 

2.54 

1.92 

4.25 

1.98 

2.69 

1889. 


8.55 
2.04 
1.62 
2.08 
1.34 
1.45 
1.23 
3.29 
1.85 
1.49 
4.41 
8.70 

2.r«2 


1890.    :    1891. 


1.78 
2  82 
?  86 
J?  68 
JiOO 
1  35 
.66 
.48 
1.71 
2.68 
1.69 
1.88 


5.62 

5.19 

3.45 

2.01 

.74 

.64 

.65 

.67 

.66 

.64 

.66 


1898. 


2.97 

1.23 

1.49 

.97 

1.15 

.98 

.73 

.71 

.78 

.68 

1.24 

1.80 


1.91 


1.80 


1.19 


18B8. 


1.49 

2.56 

5.09 

2.83 

4.79 

.84 

.74 

.98 

.75 

.98 

1.25 

2.ao 


2.065 


Month. 

1894. 

1805. 

2.85 

.91 

2.68 

3.15 

1896. 

1897. 

1808. 

1899. 

Jannary 

1.81 
1.88 
4.08 
1.96 

1.03 
2.07 
4.62 
2.84 

1.096 
1.90 
2.44 
2.01 

2.98 
4. 84 
2.62 
1.76 

8.17 

Febniary                                

2.57 

March ..'. 

6.06 

April 

May 

3.30 

1.47 

1.04 

.47 

2.26 

3.89 

.99 

Jane 

1.25 

.75 

.as 

1.19 

1.55 

1.08 

July 

.76 

.75 

.85 

2.18 

.95 

1.01 

AufiTust 

.74 

.78 

.92 

2.44 

1.77 

1.05 

September 

.77 

.82 

.88 

1.01 

1  08 

i.oe 

October  

.72 

.75 

.89 

.88 

1.15 

1.04 

November 

1.95 

.72 

1.29 

.91 

1.67 

1.04 

December 

1.77 

.75 

.91 

1.79 

2.67 

1.08 

Year 

1.54 

1.29 

1.47 

1.68 

2.19 

1.94 

Average  flow  of  Croton  River  at  old  Croton  dam, 
[Millions  of  United  States  gallons  per  day.] 


Month. 

1868. 
H82 

1869. 

1870. 

1871. 
98 

1872. 
347 

1878. 

1874. 
1,573 

1875. 

January 

380 

672 

729 

loe 

February 

150 

371 

810 

416 

217 

311 

518 

777 

March 

742 

945 

600 

595 

292 

687 

.•508 

547 

April : 

May 

665 

592 

785 

344 

541 

1,267 

633 

987 

1,013 

484 

308 

343 

209 

361 

536 

804 

June 

577 

229 

141 

244 

205 

92 

164 

97 

July 

186 

102 

85 

117 

100 

82 

237 

94 

Augrust 

350 

58 

85 

143 

276 

120 

147 

925 

September 

960 

35 

68 

106 

208 

89 

99 

146 

October 

r)(« 

458 

72 

338 

182 

238 

181 

137 

Noyember 

002 

864 

108 

654 

463 

298 

119 

8HU 

December 

264 

547 

101 

381 

236 

508 

153 

297 

Year 

529 

—     ^ — 

380 

319 

315 

278 

400 

400 

309 

Month. 


January 

February 

Marcrh 

April 

May , 

Jnne 

July 

AU|?UMt 

Septemlwr 

October 

November 

December 

year 


1876.        1877. 


241 

672 

1,208 

1,101 

834 

117 

90 

84 

66 

65 

120 

79 


134 

274 

1,175 

513 

148 

108 

84 

82 

(SO 

175 

755 

327 


2348 


319 


1878. 


490 
725 
657 
287 
255 
251 
120 
109 
409 
153 
360 
1,327 


429 


1879. 

1880. 

• 

1881. 
124 

234 

458 

516 

528 

855 

T24 

494 

1,027 

802 

366 

822 

318 

148 

228 

152 

89 

294 

120 

89 

95 

238 

85 

85 

191 

85 

85 

105 

84 

85 

135 

98 

80 

820 

89 

298 

329 

217 

300 

1882. 


397 
830 
882 
243 
300 
291 
114 
85 
581 
876 
163 
216 


1883. 


381 


188 
652 
498 
47« 
2S5 
117 

a5 

85 

86 

110 

117 

im 


228 
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Average  flow  of  Croton  River  at  old  Crotoii  dam — Continaed. 


Month. 


JanuAry ... 
Pebmary.. 

March 

April 

May 

Jane 

July 

August 

September 
October  ... 
November. 
December. 

Year. 


1866. 


878 


Month. 

January 

February , 

March 

April 

May 

June 

July 

August 

September 

October  

Noyember 

December 

Year 


740 

477 

845 

458 

264 

100 

85 

96 

78 

91 

365 

354 


S88 


1886. 

1887. 

1888. 

1880. 

1890. 

601 

490 

709 

778 

801 

984 

967 

880 

447 

617 

425 

644 

881 

854 

844 

883 

600 

904 

455 

688 

362 

221 

464 

208 

458 

187 

207 

242 

251 

280 

101 

460 

95 

270 

144 

95 

615 

186 

721 

106 

85 

150 

585 

405 

375 

85 

177 

438 

827 

588 

151 

160 

565 

064 

870 

20B 

420 

990 

810 

201 

884 

426 

660 

606 

420 

1892. 

1803. 

1804. 

1895. 

660 

3S5 

287 

514 

270 

558 

401 

200 

328 

1,114 

881 

586 

218 

619 

422 

690 

253 

1,048 

922 

227 

214 

183 

274 

165 

100 

162 

167 

165 

156 

180 

161 

171 

172 

164 

169 

179 

160 

216 

158 

164 

271 

273 

426 

158 

285 

669 

387 

165 

280 

468 

88H 

282 

1891. 


1,280 
1,186 
766 
440 
161 
142 
148 
148 
144 
140 
122 
815 

896 


Total  monthly  run-off^  in  inches,  of  Croton  River. 


Month. 


1868.        1869. 


1870. 


1871. 


January 1.75 

February 73 

March I    3.91 

April 8.39 

May ,    5.35 

June.. - 2.96 

July 98 

August 1.83 

September 49 

October 2.64 

NoYember 8.07 

Deoembco: 1.895 


Total 28.48 


2.01 

1.76 

4.08 

3.02 

2.55 

1.17 

.53 

.30 

.18 

2.88 

1.85 

2.87 


3.54 
3.86 
8.16 
4.01 


1 


.50 
.71 
.45 
.45 
.31 
.38 
.55 
.53 


23.60      19.53 


0.51 

1.98 

3.12 

1.75 

1.79 

1.25 

.61 

.75 

.54 

1.77 

8.33 

2.01 


19.41 


1872. 


1.82 
1.06 
1.68 
2.75 
1.11 
1.05 

.53 
1.45 
1.06 

.95 
2.36 
1.25 


1878.    I    1874. 


3.84 

1.48 

3.62 

6.46 

1.90 

.47 

.43 

.63 

.46 

1.26 

1.49 

2.67 


16.92 


24.71 


9.44 

2.46 

2.66 

3.23 

2.82 

.78 

1.24 

.77 

.60 

.68 

.60 

.80 


25.08 


Month. 


January  ... 
February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November . 
December.. 

Total. 


1877. 

1878. 

0.70 

2.58 

1.30 

3.45 

6.19 

3.46 

48.61 

1.46 

].20 

1.86 

.52 

1.27 

.44 

.63 

.43 

.66 

.30 

2.08 

.91 

.79 

3.85 

l.KJ 

1.72 

6.98 

20.17 

26.44 

1.28 

.37 

8.82 

4.65 

1.67 

.77 

.63 

1.24 

.97 

.55 

.60 

1.68 

18.17 


1875. 


0.58 

3.60 

2.89 

5.U3 

1.60 

.49 

.49 

4.86 

.75 

.73 

1.94 

1.57 


24.57 


1880. 
2.41 

1881. 

1882. 

1883. 

1884. 

0.64 

2.08 

0.09 

1.77 

2.60 

4.07 

3.95 

3.10 

4.82 

2.61 

5.41 

4.65 

2.59 

4.66 

1.82 

1.64 

1.24 

2.42 

2.68 

.77 

1.20 

2.05 

1.18 

1.68 

.46 

1.49 

1.48 

.60 

.58 

.47 

.49 

.60 

.47 

.7:^ 

.44 

.47 

.47 

.47 

1.06 

.44 

.46 

2.95 

.44 

.64 

.44 

.47 

':« 

.57 

.48 

.49 

.40 

.60 

.87 

.47 

1.57 

1.13 
28.41 

.54 

3.60 

18.42 

18.31 

13.95 

23.37 

1876. 


1.27 

a  31 

6.36 

6.61 

1.76 

.60 

.47 

.44 

.38 

.S3 

.61 

.42 


21.50 


1885. 


3.80 

2.27 

1.81 

2.33 

1.30 

-61 

.45 

.51 

.  «w 

.48 

1.86 

1.87 


17.76 
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TotcU  monthly  run-off^  in  ini^ies,  of  Croton  River — Continued. 


Month. 


Month. 


1886. 


January 

February.. 

March 

April 

May 

June 

July 

AugruBt 

September. 

October 

November . 
December.. 

Total 


3.17 

4.39 

2.24 

4.25 

1.90 

.70 

.53 

.49 

.44 

.45 

.77 

1.07 


20.40 


1887. 


2.58 

4.60 

3.89 

3.00 

1.16 

1.06 

2.41 

8.24 

.80 

.93 

.86 

2.21 


26.23 


January 

Februwy . . 

March 

April 

May 

June 

July 

Augnst 

September . 
October..., 
November . 
December. 

Total 


1888. 


3.73 


88 
87 
61 
44 

1.24 
.49 
.98 
2.98 
2.30 
2.83 
4.90 


35.25 


1889. 

1890. 

1891. 

4.09 

2.05 

6.48 

2.12 

2.94 

5.40 

1.87 

4.45 

3.97 

2.32 

2.99 

2.24. 

1.54 

2.41 

.85 

1.62 

1.51 

.71 

1.42 

.76 

,75 

3.79 

.55 

.77 

2.06 

1.91 

.74 

1.72 

3.09 

.74 

4.92 

1.88 

.62 

4.26 

1.53 

1.13 

81.73 

26.07 

24.40 

1892.        1883. 


3.42 

1.33 

1.72 

1.08 

1.32 

1.09 

.84 

.82 

.87 

.78 

1.38 

1.50 


1894. 

1895. 
2.71 

1.51 

1.90 

.95 

4.65 

3.09 

2.15 

3.52 

1.09 

1.20 

1.39 

.83 

.88 

.86 

.85 

.90 

.86 

.92 

.83 

.86 

2.18 

.80 

2.04 

.86 

20.98 

17.50 

1896. 


18 
25 
33 
61 
.54 
1.03 

.  Wo 

1.06 
.98 
1.08 
1.44 
1.06 


19.48 


1897. 


1.26 
1.98 
2.81 
2.24 
2.61 
1.33 
2.46 
2.81 
l.VS 
1.01 
1.02 
2.06 


1898. 


3.44 
4.52 
3.02 
1.96 
4.48 
1.73 
1.09 
2.04 
1.15 
1.33 
1.86 
8.08 


22.72 


29.70 


1.72 

2.65 

5.87 

&16 

5.52 

.tM 

.85 

.99 

.84 

1.13 

1.39 

2.99 


16.15        28.05 


1899. 


3.B5 
2.G8 
6.98 
3.68 
1.14 
1.15 
1.16 
1.21 
1.14 
1.20 
i.16 
1.19 


26.34 


Total  monthly  precipitation ,  in  inches,  on  Croton  River  tvatershed. 


Month. 


January  ... 
February . . 

Mai*ch 

April 

May 

June 

July 

August 

September. 

October 

November . 
December  . 

Year. 


Month. 


1868. 
2.90 

1869. 

1870. 

3.79 

4.51 

1.88 

3.64 

6.40 

2.55 

5.48 

3.80 

3.87 

2.11 

5.45 

8.79 

4.52 

2.30 

4.53 

3.60 

2.06 

2.13 

2.26 

3.43 

6.98 

1.92 

5.10 

9.33 

3.20 

2.85 

.87 

9.46 

4.73 

4.65 

2.43 

2.51 

2.36 

5.96 

1.49 

50.33 

48.36 

44.63 

January  . . 
February . 

March 

April 

May 

June 

July 

August  ... 
September 
October... 
November 
December 

Year 


1877. 


1871. 


3.80 
3.81 
4.27 
3.01 
3.45 
73 
.07 
5.24 
1.44 
6.18 
4.35 
2.50 


1872. 


5. 
5. 


1.44 
1.22 
2.59 
3.04 
3.00 
4.00 
4.34 
5.99 
3.69 
2.15 
4.01 
3.68 


1873. 


5.66 
3.00 
3.08 
3.77 
2.91 
.71 
2.21 
5.73 
3.73 
6.13 
3.72 
4.13 


48.94       40.74 


43.87 


1874. 

1875. 
2.74 

6.96 

2.78 

3.47 

1.57 

4.99 

6.31 

3.04 

1.99 

1.08 

3.57 

3.02 

5.98 

3.10 

2.75 

10.33 

3.56 

2.11 

2.40 

3.61 

2.72 

4.61 

1.78 

1.66 

42.37 

4:166 

1876. 


1.42 
4.91 
6.33 
4.43 
3.99 
2.52 
3.42 
1.20 
5.21 
1.50 
3.40 
2.S> 


40.68 


1878, 

1879. 

1880. 

1881. 

1882. 
4.68 

1883. 

1884. 

1885. 

4.71 

2.79 

3.43 

4.85 

3.40 

4.87 

5.41 

4.06 

3.14 

3.40 

5  25 

5.72 

5.:« 

5.52 

4.44 

3.04 

4.57 

3.90 

6.54 

3.99 

1.78 

3.99 

1.26 

3.05 

4.76 

3.57 

1.27 

1.42 

3.42 

2.88 

2.27 

4.67 

2.29 

1.04 

4.08 

5.92 

2.56 

3.90 

2.(19 

4.18 

5.27 

1.40 

4.67 

2.74 

4.52 

2.52 

1.17 

4.05 

5.87 

5.86 

2.48 

3.13 

4.89 

6.31 

6.01 

3.06 

6.95 

4.16 

2.46 

3.16 

2.60 

6.89 

6.71 

7.83 

3.:^ 

2.42 

.78 

14.6:^ 

2.61 

.85 

1.10 

4.10 

.60 

2.85^ 

2.95 

2.86 

6.24 

2.92 

5.17 

4.79 

2.95 

2.32 

5.23 

1.61 

i.56 

4.24 

.5.96 

7.62 

4.44 

2  59 

6.18 

2.49 

3.65 

6.39 

3.08 

55.70 

47.04 

36.92 

46.09 

62.% 

42.70 

51.28 

I      43.67 

LOWER  HUDSON    AND   LONG   ISLAND   SOUND   DRAINAGE. 
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Total  monthly  precipitation,  in  inches,  on  Croton  River  uxitershed — Continued. 


Month. 


January  . . . 
February.. 

March 

April 

May 

June 

July 

Augrust 

September 

October  

November 
December. 


Tear. 


1886. 
5.42 

1887. 

5.n 

4.flB 

6.20 

8.91 

8.72 

8.84 

8.00 

4.28 

.81 

&28 

6.79 

5.81 

11.28 

3.00 

6.73 

2.20 

1.7D 

2.14 

8.56 

5.80 

2.52 

8.87 

5.58 

i    47.74 

1 

57.20 

1800. 


5.31 
5.02 
5.81 
2.57 
6.04 
2.24 
2.41 
6.60 
10.00 
4.60 
4.07 
5.98 


Mouth. 


5.05 

2.54 

2.25 

4.38 

1.76 

6.09 

4.45 

8.43 

2.06 

5.84 

8.87 

3.97 

o.n 

5.07 

3.78 

4.27 

6.42 

6.78 

8.87 

6.T8 

8.54 

1.00 

8.06 

8.86 

56.70 

54.05 

1H01. 

1802. 

i8o;i 

9.06 

6.18 

3.61 

5.71 

1.14 

7.43 

8.42 

8.61 

4.25 

8.02 

1.08 

8.13 

1.50 

5.56 

7.88 

2.18 

8.54 

2.38 

4.08 

5.71 

2.88 

5.05 

.12 

7.13 

1.97 

2.25 

2.56 

2.82 

.98 

5.30 

8.49 

7.12 

8.13 

5.86 

1.04 

5.10 

47.20 

44.28 

54.87 

January... 
February. . 

March 

April 

May 

June 

July 

Augfust 

September 
(X'tober  ... 
November 
Dw'ember . 


1804.       1805 


8.22 
4.00 
1.77 
2.83 
5.72 
1.56 
2.68 
8.71 
6.70 
5.72 
4.63 
4.10 


4.70 


i: 

2. 
4. 
2. 
2. 
4. 
4. 


86 
12 
57 
11 
85 
73 
11 


Year 47.33 


1.32 
3.64 
4.58 
4.49 


40.58 


1806. 

1807. 

1808. 

1.14 

3.40 

4.98 

7.27 

2.67 

4.51 

7.71 

3.40 

2.90 

1.20 

8.01 

3.67 

8.08 

6.02 

7.77 

3.80 

3.10 

1.41 

4.52 

12.49 

4.24 

8.84 

5.20 

11.52 

5.30 

1.82 

2.24 

2.31 

1.25 

4.83 

8.57 

5.69 

6.29 

1.08 

4.96 

3.04 

45.85 

53.12 

57.40 

1890. 


8.86 
5.43 
6.63 
1.75 
1.90 
5.62 
5.98 
.64 
7.19 
1.27 
1.91 
2.49 

44.67 


TENMILE   RIVER  BELOW  DOVER  PLAINS,  DUTCHESS  COUNTY,  N.  Y 

This  stream  is  tributary  t-o  Ilousatonic  River  below  Gaylordsville, 
Conn.  A  meter  station  was  established  September  16,  1901,  by  A.  E. 
Place,  at  Tabor's  bridge,  which  crosses  Tenmile  River  about  2,000 
feet  below  the  point  of  inflow  of  Swamp  River.  The  gaging  station 
is  situated  about  2  miles  below  Dover  *Plains  village.  Its  location 
may  be  seen  on  the  Clove  sheet  of  the  Topographic  Atlas  of  the  United 
States  Geological  Survey. 

Tabor's  bridge  consists  of  a  single  span  85  feet  between  abutments: 
The  bridge  stands  squarely  across  the  stream,  the  bed  of  which  is 
sand  and  gravel.  The  entire  flow  passes  between  the  abutments  of 
this  bridge  except  at  the  time  of  extreme  high  water  of  nearly  every 
spring,  when  the  river  overflows  its  bank  and  some  water  passes  around 
one  end  of  the  bridge.  During  extreme  low  water,  measurements  may 
be  made  by  wading  a  short  distance  below  the  inflow  of  Swamp  River. 
A  13-foot  boxed  weight  and  wire  gage  was  attached  to  footplates 
bolted  to  horizontal  chords  of  the  bridge  in  the  first  panel  from  the 
right  end  of  the  upstream  side.  The  water  stage  is  observed  twice 
daily,  morning  and  evening,  by  the  gage  reader,  J.  J.  O'Brien.  The 
bench  mark  is  an  oval  chisel  draft  near  the  bridge  seat  of  the  right- 
hand  truss  on  the  upstream  side  of  the  abutment. 

Feet. 

•     Elevation  of  bench  mark 100.00 

Elevation  of  water  surface  when  gage  reads  zero 83. 80 
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The  tributary  watershed  of  Teninile  River  lies  almost  wholly  in 
New  York  State.  The  drainage  area  above  the  proposed  dam  site, 
one-half  mile  alcove  Webatuk  village,  is  estimated  by  John  R.  Free- 
man at  200  square  miles.  An  area  of  5.5  square  miles  intervenes 
between  this  dam  site  and  the  gaging  station.  The  drainage  area 
above  the  gaging  station  is  195  square  miles. 

Currejit-nieter  discharge  measurements  of  Tenmile  River  at  Tahor^s  bridge,  below 

Dover  Plains,  N,  Y. 


Date. 


1901. 

September  16 

September  28 

November  11 

November  22 

Do 

November  6 

October  26 

December  27 

October  15 

December  17 


Hydrofirrapber, 


Second-feet. 

245.4 

A.  E.  Place. 

70.3 

W.  W.  Schlecht. 

121.5 

Do. 

128.4 

Do. 

120.9 

Do. 

140.1 

Do. 

187.6 

Do. 

554.0 

Do. 

692.8 

Do. 

1,213.4 

Do. 

In  addition  to  the  above  discharge  measurements,  a  gaging  of  Swamp 
River  was  made  by  A.  E.  Place  and  R.  E.  Ilorton  just  above  its  mouth 
September  17,  1901,  showing  the  volume  of  flow  to  be  38  second-feet, 
the  gage  height  being  5.9  feet. 

Two  measurements  of  Tenmile  River  at  Webatuk,  N.  Y.,  were  made 
by  E.  G.  Paul  in  1000,  as  follows: 

Second-feet. 

August  9,  discharge - 46 

October  20,  discharge , 32 

Water  is  diverted  from  a  small  tributary  of  Tenmile  River  at  the 
so-called  Seven  Wells,  1  mile  above  the  gaging  station,  for  the  sup- 
ply of  the  village  of  Dover  Plains.  The  amount  of  diversion  is  very 
small. 

Daily  gage  height,  in  feet,  of  Tenmile  River  at  Dover  Plains,  N.  Y.,for  1901, 


Day. 

Sept. 

Oct. 

5.02 

4.81) 
5.00 
5.00 
4.88 
4.86 
4.75 
4.66 

1 

2 

3 

4 

5 

0 

7 

8 

9 

4.65 

10 

4.65 
4.65 

11 

12 

4.65 

13 

4.58 
6.28 
6.82 

U 

16 

16 

6  42 

Nov. 

Dec. 

4.95 

4.65 

4.90 

4.67 

4.90 

4.96 

4.85 

5.50 

4.88 

6.05 

4.88 

5.40 

4.85 

6.02 

4.80 

4.80 

4.77 

4.77 

4.76 

6.36 

4.68 

6.72 

4.98 

6.35 

5.60 

6.12 

5.60 

6.48 

5.28 

11.17 

5.10 

9.50 

Day. 


17 

5.00 

18 

19 

5.30 
6.00 

20 

4.85 

21 

4.80 

22 

4.80 

23 

4.70 

24 

4.60 

25 

4.58 

26 

4.60 

27 

4  56 

28 

29 

4.38 
4.78 

ao 

6.60 

.31 

Sept. 


Oct. 


6.17 
5.87 
6.62 
6.50 
6.48 
6.40 
5.36 
6.27 
6.20 
5.00 
5.02 
5.06 
4.98 
4.95 
4.92 


Nov. 


6.06 
6.90 
4.88 
4.88 
4.86 
4.80 
4.76 
4.75 
6.20 
6.10 
4.90 
4.95 
4.86 
4.72 


Dec. 


Ta  t 


8.15 
7.20 
6.85 
6.35 
695 
6.75 
5.  OS 
6.90 
6.96 
6.40 
6.48 
6.60 
10.70 
12.30 
10.22 
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Before  the  decline  in  prices  of  wrought  iron,  water  power  for  blow- 
ing small  iron  farnaces  wan  utilized  at  a  number  of  points  in  the 
Tenmile  River  drainage  ai'ea. 

Water  pHinleges  on  Tenmile  Riffer  and  tributaries.  ■ 


No. 


1 
2 
3 

4 
5 

6 


7 


8 
9 


Deecription. 


At  State  line,  abandoned  abont  25  years  ago. 

At  Webatnk  sawmill,  abandoned  about  8  years  ago 

Gristmill  at  Sontb  Dover.  200  square  miles  watershed,  9  feet  average  fall, 
75  to  100  horsei)ower. 

Dover  Fnmaoe  on  Swamp  River,  abandoned  abont  40  years  ago. 

Dover  Fnmace  on  brook  leading  into  Swamp  River,  abandoned  about  30 
years  ago. 

Dover  Plflons,  Winant's  dam,  rough  block-stone  and  timber-crib  construc- 
tion, 8-foot  fall,  134  square  miles  watershed,  affords  power  to  electric- 
light  plant  and  gristmill,  average  perhaps  100  hor8ex)ower. 

Steel  Works  Settlement,  Amenia  Township,  gristmill,  abandoned  5  years 
ago. 

Singpak,  Amenia  Township,  abandoned  30  years  ago. 

South  Amenia,  gnristmill,  8-foot  fall,  80  square  miles  watershed.  20  or  30 
horsepower. 


•Report  on  New  York's  water  mipply,  by  John  R.  Freeman,  190r),  pag(3  388. 
HOUSATONIC   RIVEE  AT  GAYLORDSVILLE,  CONN. 

Honsatonic  River  rises  in  Hancock  Mountains,  northwestern  Berk- 
shire County,  Mass.  In  its  course  to  its  outlet  in  Long  Island  Sound 
it  crosses  the  western  end  of  Connecticiit  and  nearly  the  entire  width 
of  Massachusetts.  It  parallels,  at  a  distance  of  a  few  miles,  the 
eastern  boundary  of  New  York  State,  extendinji:  fiom  Hoosic  River 
watershed  nearly  to  Long  Island  Sound. 

A  gaging  station  was  established  at  Gaylordsville,  Conn.,  by  E.  G. 
Paul,  October  24,  1900.  This  station  is  situated  3  miles  east  of  tlie 
New  York  State  line  and  2  miles  below  the  mouth  of  Tenmile  River, 
the  principal  tributary  from  New  York  State.  The  location  of  the 
station  may  be  seen  on  the  New  Milford  sheet  of  the  Topographic 
Atlas  of  the  United  States  Geological  Survey. 

Daily  river-height  observations  are  made  by  the  gage  reader,  George 
H.  Monroe.  The  gage  scale  is  16  feet  in  length,  divided  decimally. 
It  is  attached  to  woodwork  on  the  inside  of  the  covered  highway 
bridge,  in  a  horizontal  position.  The  observations  are  made  by 
means  of  a  weight  suspended  by  a  sash  chain  running  over  a  puUey 
at  the  zero  end  of  the  gage  scale. 

Owing  to  unfavorable  conditions  underneath  the  bridge,  the  dis- 
charge measurements  are  made  from  a  cable  of  200-foot  span  pla<?ed 
across  the  stream  1^  miles  below  the  bridge.  The  cable  is  supported 
on  the  right  bank  by  timber  shears  25  feet  high,  and  is  anchored  to  a 
large  buried  rock.  On  the  left  bank  a  sycamore  tree  serves  as  a 
8upiK>rt  for  the  cable,  which  is  anchored  to  the  base  of  a  large  oak. 
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The  cable  station  is  situated  at  the  site  of  the  proposed  storage  dam 
for  the  water  supply  of  Greater  New  York.  The  tributary  drainage 
area  above  the  cable  is  estimated  from  the  United  States  Greoiogical 
Survey  maps  to  be  1,020  square  miles. 

A  number  of  undeveloped  water  powers  of  considerable  magnitude 
exist  on  Ilousatonic  River  in  Connecticut.  The  principal  facts  regard- 
ing these  are  given  by  John  R.  Freeman,  as  follows:* 

Undeveloped  water  powers  on  Housatonic  River, 


Location. 


Zoar 

Little  York . . 
Southville  ... 
New  Bridge.. 
GaylordsvUle 


Tribntary 

drainage 

area. 


Sq.  miles. 
1,532 
1,389 
1,219 
1,206 
998 


Location. 


Bnirs  bridge 

Kent  Furnace.-. 
Swift  Bridge. . . . 
Cornwall  bridge 


Tributary 

drainage 

area. 


Sq,  miles, 
780 
755 


Available 
fall. 


Feet. 


30 

8 

15 

10 


Current-meter  discliarge  measurements  of  Housatonic  River  at  Oaylordsville, 

Conn. 


Date. 


1900. 

October  20 

October  24 

Ang^ost  9 

August  10 

1901. 

March  30 

April  27 

August  3 

September  13 

September  28_ 

October  29 

November  13 

November  23 

December  28 


Discharge. 

Hydrographer. 

Second-feet. 

303.0 

E.G.  Paul, 

370.0 

Do. 

450. 0 

Do. 

422.0 

Do. 

4,718.0 

A.  K.  Chittenden. 

7,419.0 

Do. 

549. 5 

A.  E.  Place. 

911.7 

Do. 

700.8 

W.W.Schlecht. 

951.0 

Do. 

1,863.7 

Do. 

965.4 

Do. 

2, 520. 0 

Do. 

•DeHcriptioni*  nt  Housatonic  water  powers  are  given  by  Freeman  in  his  I'eport  on  New  York's 
water  supply,  190(J,  pp.  398-4:S4;  also  see  the  Housatonic  River  and  Its  Tributaries,  by  Dwight 
Porter,  Ph.  D.,  10th  U.  8.  Census,  1880,  vol.  16,  Water  Power,  part  1,  pp.  808-924. 
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Daily  gage  height,  in  feet,  of  Housatonic  River  at  Oaylordsville,  Conn,,  for  1900, 


Day. 

Oct. 

Nov. 

Deo. 

4.9 
4.6 
4.8 
4.2 
5.6 
5.8 
5.4 
5.1 
4.9 
4.5 
4.2 

Day. 

Oct. 

Nov. 

Dec. 

Day. 
23 

Oct. 

2.9 
8.1 
3.2 
8.1 
3.1 
3.1 
3.1 
3.0 

Nov. 

3.9 
8.9 
8.8 
4.6 
5.5 
5.4 
6.1 
4.9 

Dec. 

1 

3.2 
3.1 
8.1 
2.9 
3.0 
2.9 
2.8 
8.2 
8.5 
4.1 
8.9 

12 

3.7 
8.6 
8.7 
8.7 
8.7 
8.6 
3.5 
3.6 
8.7 
4.1 
4.0 

4.2 
4.2 
4.2 

4.8 

2 

18 

24 

6.1 

3 1 

14 

26 

4.3 

4 

15 

26 

27 

4.2 

6 

16 

4.1 

6 

i  17 

28 

4.2 

7 

18 

29. 

4.0 

8 

19 

30 

31 

8.9 

9 

20 

4.2 

10 ' 

21 

1 

1 

11 1 

22 

Daily  gage  height,  in  feet,  of  Housatonic  River  at  Oaylordsville,  Conn. ,  for  1901, 


Day. 


1.... 
2.... 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19,.... 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29 

30 

31 


4. 
4. 
4. 
4. 
4. 
4. 
4. 


50 
60 
40 
20 
40 
10 
70 
4.00 
3.60 
3.70 
3.80 
4.40 
4.00 
3.50 
3.40 
3.80 
3.60 
3.70 
3.60 
3.60 
3.70 
3.80 
3.70 
3.60 
3.60 
8.40 


Feb. 

Mar. 

3.20 

3.30 

H.H(I 

3.60 

8.80 

8.60 

8.80 

8.60 

8.10 

4.10 

8.00 

8.90 

8.40 

8.90 

3.60 

8.60 

8.40 

8.50 

8.70 

»»7.50 

8.50 

8.20 

8.30 

7.50 

3.40 

6.00 

8.70 

6.60 

8.00 

5.60 

3.40 

5.60 

3.40 

4.60 

3.40 

4.60 

8.20 

4.80 

3.80 

4.80 

8.40 

10.00 

8.60 

8.70 

8.40 

7.40 

8.20 

7.10 

880 

6.60 

8.00 

6.60 

8.40 

7.20 

8.30 

6.90 

6.60 

6.20 

5.80 

5.80 
5.80 
5.80 
6.10 
6.60 
6.50 
7.80 
8.80 
8.00 
7.80 
7.20 
6.70 
6.60 
6.10 
5.90 
5.90 
5.50 
5.80 
5.20 
5.20 
7.25 
9.80 
8.40 
8.60 
8.80 
7.85 
7.20 
6.90 
7.00 
6.40 


Hay.  Jnne. 

1 

July. 

Aug. 

Sept. 

Oct. 

Nov. 
4.00 

6.20 

6.20 

8.60 

8.60 

4.80 

4.80 

6.20 

6.00 

8.50 

8.70 

4.40 

4.20 

4.20 

6.40 

5.70 

8.80 

8.60 

4.70 

4.50 

4.00 

6.80 

5.50 

8.90 

8.40 

4.60 

4.60 

8.80 

6.00 

5.60 

8.70 

8.80 

4.00 

4.40 

3.70 

5.60 

5.20 

4.00 

3.30 

4.40 

4.20 

4.10 

5.60 

5.20 

4.00 

8.90 

4.40 

4.00 

8.80 

5.80 

6.60 

8.80 

4.80 

4.40 

8.90 

3.80 

5.20 

5.50 

8.80 

4.40 

4.00 

4.00 

3.80 

5.20 

5.40 

3.80 

4.10 

8.90 

4.00 

8.70 

6.70 

5.20 

3.90 

4.00 

4.00 

8.80 

8.60 

6.80 

4.90 

4.00 

8.90 

4.20 

3.80 

3.60 

6.10 

4.80 

4.00 

8.70 

4.00 

3.80 

4.80 

6.00 

4.60 

3.90 

8.70 

4.00 

5.20 

4.90 

5.60 

5.20 

8.60 

8.60 

4,00 

6.70 

4.70 

5.,')0 

4.70 

3.60 

8.70 

4,10 

6.00 

4.60 

5.80 

4.60 

8.70 

8.60 

4.10 

5.80 

4.60 

5.80 

4.20 

8.60 

3.70 

4.70 

5.30 

4.40 

5.80 

4.80 

8.60 

4.00 

4.50 

5.10 

4.22 

6.20 

4.20 

8.60 

3.80 

4.40 

4.90 

4.30 

6.20 

4.10 

8.60 

4.10 

4.20 

4.80 

4.20 

5.80 

4.00 

8.60 

4.70 

4.20 

4.60 

4.20 

580 

4.30 

3.40 

4.80 

4.00 

4.60 

4.10 

5.60 

4.70 

3.00 

4.80 

8.80 

4.40 

4.20 

6.80 

4.60 

3.60 

6.80 

3.90 

4.80 

4.60 

6.70 

4.80 

8.60 

6.70 

3.80 

4.30 

4.80 

680 

4.20 

8.50 

6.70 

3.80 

4.20 

4.50 

6.80 

4.00 

3.60 

5.20 

8.80 

4.00 

4.00 

6.90 

4.00 

8.50 

4.80 

3.90 

4.00 

4.00 

6.80 

880 

8.40 

4.60 

4.40 

4.30 

4.20 

6.60 

8.70 

4.40 

4.10 

Dec. 


4.00 
4.10 
4.20 
4.10 
4.00 
4.00 
8.90 
8.80 
8.90 
5.00 


5. 
6. 
5. 
5. 


60 
90 
70 
80 
8.90 
8.20 
7.80 
7.60 
6.80 
6.10 
5.60 
5.10 
4.90 
6.20 
5.20 
5.00 
5.30 
6.10 
6.80 
9.40 
7.60 


•Frozen. 


»•  Ice  went  out. 


Estimated  low-toater  flow  of  Housatonic  River  at  Oaylordsville,  Conn,,  for  1900, 

[Drainage  area,  1,020  square  miles.] 


Day. 

Oct. 

Nov. 

Dec. 

_  1 

.1,970 
1,545 
1,180 
1,075 

(•) 

Day. 

Oct. 

Nov. 

1 

Dec. 

Day. 
23      . 

Oct.     Nov. 

Dec. 

1 

895 
365 

12 

670 
605 
670 
670 
670 
605 
5.W 
605 
670 
980 
890 

1,075 
1,075 
1,075 

(•) 

810 

810 

740 

1,645 

(■) 

""i;976" 

1.830 

2 

13 

24 

25 

26 

27 

28 

29 

80 

31 

365 
396 
%5 
365 
866 
365 
315 
(•) 

1.180 

3 

855 

(•) 
315 

14 

4 

15 

1,075 
980 

5 

16.... 

6 

17 

1,075 
890 

7 

18 

8 

385 
550 
980 

810 

"1,976' 
1,410 
1,075 

19 

810 

9 

20 

1,075 

10 

21 

11 

22 

•  Discharge  exceeds  limit  of  rating  curve. 
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Estimated  low-water  flow  of  Hotisatonic  Rwer  at  Ouylordsville,  Conn;,  for  Ji^)l. 

[DittinaKe  areii,  1,020  square  miles.  J 


IMy. 

Jan. 

1,200 
1,200 

(N 

1 

Feb. 

Mar. 

450 
550 

Apr.* 

May.* 

June.* 

July. 

AuK. 
550 

Hept. 

Oet. 

Nov. 

Dec. 

1 ' 

905 
450 
450 
450 
955 
315 
600 
550 
500 
670 
550 
450 
600 
670 
605 
500 
500 
500 
dK) 
460 
500 
550 
500 
305 
450 
315 
500 
450 

1 

005 

550 
740 
810 
670 
890 
890 
740 
740 
740 
810 
890 
800 
810 
005 
550 
070 
005 
005 
005 
005 
550 
500 
005 
005 
550 
550 
550 
550 
500 
070 

1.180 

1,180 

1,075 

1.410 

1,545 

1200 

1,075 

800 

810 

800 

800 

740 

740 

740 

(•) 

l.'OTlV 

1,880 

1,545 

1.410 

1.200 

1,180 

1.180 

1,075 

800 

800 

1,180 

980 

800 

1,074 

890 

740 

670 

080 

740 

740 

740 

670 

550 

605 

1.820 

1,970 

1,680 

1,545 

1,410 

1,290 

1,075 

1,180 

1,075 

1,075 

980 

1.075 

1,545 

1,880 

1,410 

800 

890 

1,075 

(*) 

2 

670  1  ilsoo 

8 

605 
605 

660 
600 
450 

1,680 
1,545 
1.545 

4 

5 ' 

080 
810 
810 
605 
550 

(•) 

98D 

6 

1.410 

1,410 

1,200 

1,200 

1,200 

800 

1,680 

800 

550 

670 

740 

1.200 

890 

550 

5a) 

740 

005 

670 

550 

605 

670 

740 

670 

550 

550 

500 

< 

450  i;296 
810  1.200 

80O 

7 

I 

810 

8 

■ 

1,820 

1,290 

980 

890 

810 

670 

670 

605 

670 

605 

670 

890 

740 

980 

1,680 

1,820 

1,8^ 

(') 

"i,'8aV 

1,545 
1,200 

1,290 

890 

810 

890 

1,075 

890 

800 

800 

980 

080 

1,680 

1.410 

1,290 

1.075 

1,075 

800 

740 

810 

740 

740 

740 

810 

1,290 

9 

•   -.  . 

10 

1 

11 

12 

' 

13 

, 1 

1,820 
1,545 

14 

15 

1 

16 

1.680 

1,410 

1,075 

1.180 

1,075 

980 

.   890 

1,181) 

1,680 

1,545 

1,180 

1,075 

890 

890 

17 

1 

18.... 

1     1 

19 

1 

20 

t 

21 

: 

22 

28 

24 

25 

26 

27.-..: 

28 

' 

20 

' 

80 

740 

31 

, 

. 

*  Discharge  exceeds  limit  of  i*ating  curve. 


*»  No  record. 


MISCELLANEOUS   GAGINGS  OF  HOUSATONIC   RIVER. 

For  comparison  with  current-meter  measurements  at  Gayloixisville, 
the  following  previous  measurements  of  low-water  flow  of  the  Housa- 
tonic  River  have  been  abstracted  from  the  reports  from  Freeman  and 
Porter,  cited  above.  A  series  of  gagings  of  Ilousatonic  River  at  Kent, 
Conn.,  extending  from  July  to  October,  inclusive,  1878,  by  Horace 
Loom  is,  showed  a  minimum  flow  of  2()0  second-feet  from  755  square 
miles  of  watershed,  or  0.34  second-foot  per  square  mile.  The  mean 
daily  flow  from  May  22  to  November  1,  1878,  was  460  second-feet." 

In  connection  with  the  water  power  at  Birmingham,  Conn.,  the 
minimum  observed  flow  of  Housatonic  River  is  stated  by  Mr.  D.  S. 
Brinsdale,  chief  engineer  of  the  Ilousatonic  Power  Company,  to  l)e 
500  second-feet  from  a  drainage  area  of  1,580  square  miles,  or  0.31G 
second- foot  per  square  mile. 

Occasional  gagings  during  1881  and  1882  were  made  by  Mr.  H.  II. 
Hull,  C.  E.,  at  New  Milford  Falls,  Conn.  His  gagings  showed  the 
minimum  flow  during  working  hours,  when  pond  storage  at  the 
various  mills  was  being  drawn  upon,  to  be  916  second-feet  from  1,088 
square  miles  drainage.  The  minimum  daily  flow  for  twenty-four 
hours  would  be  less. 


■Report  of  Department  of  Pnbli<'  Works  of  New  York  (^ity  for  quarter  ending  June  30, 1879. 
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METHODS   EMPIiOYED  IN  GAGING    NEW  YORK   STREAMS.' 

The  following  report  contains  the  results  of  hydrographic  work 
done  in  the  Stat.e  of  New  York  by  the  Hydrographies  Division  of  the 
United  States  Geological  Survey  in  cooperation  with  the  State  of  New 
York,  Edward  A.  Bond,  State  engineer.  The  results  of  investiga- 
tions in  1900  are  also  included.  In  republishing  the  data  presented  in 
the  progress  report  for  1900  corrections  in  the  text  have  been  made 
and  much  additional  matter  given. 

At  the  time  the  work  was  undertaken  in  April,  1900,  gaging  records 
were  being  kept  at  about  twenty  stations,  most  of  which  had  been 
established  in  connection  with  the  Upper  Hudson  storage  survey  of 
1895  and  1896  or  by  the  United  States  Board  of  Engineers  on  Deep 
Waterways.^ 

These  stations  were  all  in  connection  with  dams  and  mills.  The 
method  pursued  in  gaging  the  discharge  of  a  stream  at  a  dam  may 
be  briefly  outlined  as  follows:  Considering  first  the  dam  proper,  the 
length  and  profile  of  the  crest  has  in  each  case  been  determined 
during  the  season  of  low  water,  and  the  volume  of  flow,  correspond- 
ing to  a  series  of  observed  depths  on  the  crest,  has  been  computed  by 
the  weir  formula. 

In  order  to  take  into  account  mo<lifications  of  discharge,  due  to 
variations  in  the  width  of  crest  of  dams,  slope  and  form  of  api-ons, 
ete.,  values  of  the  coefficient  C  have  been  selected  in  each  case,  as 
deduced  from  experiments  made  at  the  hydraulic  laboratory  of  Cor- 
nell University  for  the  United  States  Board  of  Engineers  on  Deep 
Waterways;  also  experiments  made  by  John  R.  Freeman,  C.  E.,  have 
largely  been  drawn  upon. 

In  many  cases  the  profiles  of  the  dams  are  slightlj'^  irregular.  The 
dam  is  divided  into  .sections  which  are  computed  separately,  all  points 
in  a  given  section  being  nearly  or  precisely  at  the  same  elevation. 
For  rough  calculations  of  flood  flows,  etc. ,  the  average  crest  elevation 
is  sometimes  taken.  This  method  gives  slightly  too  small  results 
throughout,  inasmuch  as  the  discharge  over  the  lower  part  of  the  crest 
is  greater  in  proportion  to  the  head  than  that  over  the  higher  portions 
of  the  profile. 

Gages  have,  iis  a  rule,  been  placed  several  feet  upstream  from  dams, 
where  the  cross-sectional  areas  of  the  mill  ponds  are  so  great  as  to 
make  the  velocity  of  approach  negligible. 

Having  calculated  the  flow  for  a  series  of  crest  depths  extending 
from  zero  to  the  extreme  high-water  mark,  a  discharge  curve  has  been 
plotted,  from  which  the  volume  of  flow  over  the  entire  dam,  corre- 
sponding to  any  gage  height,  could  be  read  directly.     When  flash- 


*From  report  by  R.  E.  Horton,  resident  hydrofinfapher. 

b  See  reports  of  George  W.  Rafter,  engineer  in  charge,  contained  in  Reports  of  New  York 
State  Engineer  and  Surveyor,  1895  and  1896,  and  in  Report  of  LTnited  States  Board  of  Engineers 
on  Deep  Waterways,  Part  II. 
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boards  are  placed  on  dams  the  conditions  are  ro'duced  more  nearly  to 
those  of  a  standard  sharp-edged  weir,  and  Francis's  well-known  for- 
mula has  been  used  in  computing  the  discharge.  The  flow  over  waste 
weirs,  auxiliary  spillways,  and  flood  overflows  has  been  calculated  in 
a  manner  similar  to  that  used  for  dams.  The  amount  of  flow  throMgh 
head  gates,  sluiceways,  feeder  gates,  and  similar  openings  has  lH?en 
calculated  from  the  formula  for  orifices.  Precise  experiments  to 
determine  the  value  of  the  coefficient  of  discharge  through  large  sub- 
merged orifices,  as  in  bulkheads  or  canal  feeder  gates,  are  greatly 
needed. 

In  estimating  tne  discnarge  through  turbine  water  wheels  the  results 
of  tests  made  at  the  testing  fiume  of  the  Holyoke  Water  Power  Com- 
pany have  been  largely  depended  upon,  the  mean  discharge  for  each 
day  having  been  computed  from  the  observed  working  head,  width  of 
opening  of  speed  gates,  and  number  of  hours  each  wheel  has  run.  A 
record  of  these  facts  is  kept  at  each  of  the  stations  where  thei-e  are 
mills  in  connection  with  dams. 

One  difficulty  encountered  in  gaging  northern  streams  results  from 
the  accumulation  of  ice  during  the  winter  season.  It  has  been  found 
impossible  to  keep  some  dams  clear  of  ice,  and  an  effort  is  made  to 
keep  a  record  of  the  relative  length  of  the  clear  and  obstructed  por- 
tions of  the  dam,  from  which  a  correction  in  the  calculated  flow  can 
be  made.* 

Views  of  the  cross  sections  of  many  of  the  dams  wiiere  gaging  records 
are  kept,  as  well  as  the  results  of  the  experiments  made  at  Cornell  Uni- 
versity to  determine  the  proper  coefficients  of  discharge,  may  be  found 
in  a  paper  on  **  Flow  of  water  over  dams,"  by  George  W.  Rafter,  M.  Am. 
Soc.  C.  E.,  contained  in  Trans.  Am.  Soc,  C.  E.,  Vol.  XLIV,  pages  220-398. 
See  also  Water-Supply  and  Irrigation  Paper  U.  S.  Geol.  Survey  No.  35, 
page  2.  In  connection  with  all  older  stations  at  dams  and  mills,  an 
effort  has  been  made  to  check  and  improve  upon  the  previous  results 
b}^  making  current-meter  measurements  to  determine  the  volume  of 
flow  through  turbine  water  wheels  and  the  proper  allowance  to  be 
made  for  leakage  of  dams,  and  to  cheek  the  calculated  flow  over  dams. 

In  the  establishment  of  stations  no  single  method  of  gaging  has 
been  adopted  to  the  exclusion  of  all  others.  The  report  shows  results 
obtained  at  dams  and  mills;  by  measurements  over  sta^ndard  weirs; 
through  thin  partitions,  and  by  current  meter.  In  many  instances 
two  or  more  methods  have  been  combined  at  a  single  station.  Owing 
to  different  methods  and  conditions,  the  degree  of  accuracy  obtained 
is  not  uniform  throughout  the  records.  An  effort  has  been  made  to 
describe  each  station  with  sufficient  fullness  to  enable  the  reader  to 
clearly  understand  the  methods  employed  and  probable  accuracy  of 
the  results. 


^  See ''Difficulties encountered  in  gaging  streams  oyer  dams/*  by  H.  A.  Preaaey:  Twonty-flrst 
Ann.  Rept.  U.  8.  QeoL  Sorrdy,  Pt.  IV,  pp.  21-30. 
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Recent  developments  in  electric  transmission  have  given  an  impetus 
to  the  construction  of  substantial  masonry  dams  and  power  plants -on 
many  streams,  affording  almost  ideal  conditions  for  maintaining  gag- 
ing records.  Most  of  the  stations  at  dams  are  in  connection  with  such 
plants.  Private  individuals  or  corporations  interested  often  co- 
operate, and  excellent  records  are  in  this  way  obtained  with  com- 
paratively slight  expense.  At  the  newer  stations  where  the  current- 
meter  method  is  employed,  a  modified  form  of  Price  meter,  adopted 
by  the  United  States  Greological  Survey,  has  been  used.  This  instru- 
ment is  made  in  two  sizes,  the  larger  for  strong  currents,  the  smaller 
for  streams  of  moderate  or  low  velocity  of  flow. 

The  usual  mode  of  procedure  is  to  submerge  the  current  meter  0.6 
of  the  depth  of  the  stream  at  measured  intervals  across  the  channel 
and  record  the  revolutions  for  the  period  of  one  hundred  seconds.  In 
cases  of  doubt,  surface  and  bottom  velocities  are  also  taken  or  the 
flow  determined  by  the  method  of  integration  as  a  check.  The  mean 
velocity  in  vertical  planes  is  also  measured  from  time  to  time  to  check 
the  accuracy  of  the  0.6  method  and  also  to  determine  whether  any 
progressive  change  is  taking  place  in  the  measuring  section  due  to 
sedimentation  or  scour. 

The  current  met.ers  used  are  calibrated  each  year  at  the  rating  sta- 
tion of  the  Geological  Survey  at  Chevy  Chase,  Md.  A  rating  table 
for  the  meter  is  then  prepared,  by  means  of  which  the  velocity  of  flow 
of  the  stream  can  be  deduced  from  the  observed  revolutions  per  sec- 
ond of  the  meter  wheel.  Soundings  are  taken  in  connection  with  the 
meter  observations,  and  a  simple  multiplication  of  the  velocity  in  each 
section  by  the  cross-sectional  area  to  which  it  applies  gives  the  rate 
of  discharge.  A  river-height  gage  is  established  at  each  current- 
meter  station  from  which  the  stage  of  the  stream  is  observed  once  or 
twice  daily.  Current-meter  measurements  of  the  discharge  are  made 
from  time  to  time  as  opportunity  permits.  After  a  sufficient  number 
of  discharge  measurements  have  been  made  they  are  plotted,  using 
the  gage  heights  of  the  stream  as  ordinates  and  the  measured  dis- 
charges as  abscissas.  A  mean  curve  is  drawn  Tlirough  the  plotted 
points  showing  the  discharge  as  a  function  of  the  gage  reading.  By 
means  of  this  curve  the  average  discharge  rate  for  each  day  is  de- 
duced from  the  record  of  the  height  of  the  stream  kept  by  the  gage 
reader. 

The  principal  sources  of  error  in  gaging  streams  by  the  current- 
meter  method  are  due  to  the  effect  of  slack  or  nearly  slack  water  in 
any  part  of  the  cross  section,  to  backwater  from  dams,  obstructing 
ice,  or  from  tributaries  entering  below  the  gaging  station,  thereby 
causing  the  river  stage  to  rise  at  times  without  a  proportional  increase 
in  the  discharge.  In  accordance  with  the  well-known  K utter  formula, 
the  volume  of  flow  in  an  open  channel  is  a  function  of  the  slope,  area 
of  cross  section,  and  wetted  perimeter.    When  a  stream  is  rising,  the 
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slope  is  usually  greater  at  a  given  stage  of  the  stream  than  at  the 
same  stage  when  falling.  Northern  streams  as  a  rule  rise  rapidly  and 
fall  gradually,  so  that  the  stream  is  falling  on  the  majority  of  days  of 
the  year.  The  error  from  the  above  source  is  small,  inasmuch  as  the 
discharge  varies  only  as  the  square  root  of  the  slope.  The  principal 
difficulty  encountered  results  from  freezing  over  of  streams  in  winter. 
The  ice  serves  greatly  to  increase  the  wetted  perimeter  of  the  meas- 
uring section,  thereby  modifying  the  rating  curve.  Whenever  practi* 
cable,  discharge  measurement's  during  winter  months  are  made  through 
the  ice.  The  accuracy  of  individual  current-meter  measurements 
depends  chiefly  upon  the  number  of  velocity  observations  taken  in 
the  cross  section. 

Owing  to  rapid  fall,  with  frequent  rifts,  backwater  from  dams, 
obstruction  by  ice,  and  other  characteristics  of  New  York  streams, 
the  difficulty  of  maintaining  continuous  gaging  records  which  will 
show  with  sufficient  accuracy  the  discharge  rate  day  by  day  througli- 
out  the  year  is  very  great.  This  is  especially  true  in  streams  whose 
discharge  fluctuates  between  wide  limits. 

The  discharge  of  the  Lower  Mohawk  at  Rexford  Flats  and  Sche- 
nectady,' for  example,  varies  from  500  to  55,000  second-feet  or  more. 
In  such  cases  methods  of  gaging  applicable  at  low  aTid  ordinary  stages 
may  not  give  equally  reliable  results  during  freshets,  or  the  reverse 
may  be  true,  the  results  being  most  accurate  for  high  water. 

In  connection  with  the  meter  stations  it  is  necessary  to  employ  as 
gage  readers  persons  living  near  the  site  selected  for  the  measuring 
section  and  who  have,  as  a  rule,  had  no  previous  experience  in  similar 
work.  Their  observations  are  forwarded  at  the  end  of  each  week. 
As  a  check  on  the  records  so  obtained  inspection  trips  are  made  at 
frequent  intervals  and  independent  gage  readings  taken  by  the  hydrog- 
rapher.  On  receipt  of  the  gage  reader's  record  for  the  corresponding 
period  the  two  sets  of  observations  are  compared.  The  close  agree- 
ment found  in  most  cases  testifies  to  the  intelligent  and  careful  work 
of  the  observers. 

At  the  beginning  of  the  work  in  1900  many  of  the  older  stations 
were  neglected  and  the  painted  gage  boards  originally  used  were  worn 
out.  The  stations  have  been  equipped  throughout  with  heavy  hard- 
wood or  cypress  gages  having  brass  or  galvanized  metal  figures  and 
division  marks.  At  a  number  of  current-meter  stations  where  there 
was  no  opportunity  to  secure  vertical  gages  in  permanent  position 
weight  and  wire  gages  are  used.  These  are  perhaps  less  accurate  than 
direct  reading  vertical  gages,  but  convenience  and  freedom  from  ice 
obstruction  are  in  their  favor.  Sometimes  a  weight  gage  is  attached 
to  the  guard  rail  of  the  bridge.  A  more  usual  method  is  to  secure  it  by 
outriggers  to  the  horizontal  bridge  chords  in  such  a  manner  as  to  be 
least  disturbed  by  traffic  and  to  permit  the  removal  or  renewal  of  the 
bridge  floor  planks  without  disturbing  the  gage. 
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In  this  connection  acknowledgment  is  made  of  the  services  of  those 
who  have  assisted  in  the  field  work  and  in  the  preparation  of  this 
report.     Special  credit  is  due  to  J.  D.  Luther  and  M.  T.  Reilly. 

Oaging  statioiis  on  New  York  streams. 


LocAtion. 


Baldwinsyille 

Bingtaamton 

Do 

Brewerton 

Bridgeport 

Chittenatkgo 

Croton  dam  (old) 

Dolgeyflle 

Dover  Plains.  

Dunabach  Ferry 

East  Naasan  and  Wilaon's  dam 

Pelts  Milk 

Fort  Edward 

Fort  Hanter  dam  and  aqueduct 

Fort  Montgomery 

Frenches  Mill 

Gay  lordBTille(  Conn.) 

Glenham 

High  dam* 

Minetto  Cable  Station  >» 

Fnltonc 

Uannawa  Falls 

Honk  Falls 

Indian  Lake  dam 

Johnstown 

Kenwood 

Kingston 

LitUe  Falls 

Mecfaanicville 

Middleville 

Millpoint  and  Aqueduct 

Moose  Kiver 

McConnellsville 

New  Pal tz , 

New  York  Mills  ;.ad  Yorkville.... 
Oriakanv  State  Dam  and  Wood» 
Road. 

Pulaski 

Bexford  Flats 

Rochester 

Rosendalc 

RidgeMills 

Schenectady 

Schoharie  Palls 

SoDth  Cairo 

Tisses  Bridge,  below  Croghan 

Twin  Rock  Bridge 

Utica 

Warrensburg 

Watortown 

Willow  Glen  and  Jordan 

Skaneaieles  State  dam 

Rocky  Rift  dam 


Stream. 


County. 


Seneca  River 

Chenango  River 

Susquehanna  River 

Oneida  River 

Chittenango  Creek 

do 

Croton  River    

East  Canada  Creek 

Tenmile  River 

Mohawk  River 

ECinderhook  (^eelc 

Black  River 

Hndflon  River 

Schoharie  Creek 

Richelieu  River 

Normanskill  Creek 

Housatonlc  River 

FishkiU  Creek 

Oswego  River 

do 

do 

Raqnette  River 

Rondont  River 

Indian  River 

Cayadutta  Creek 

Oneida  Creek 

Esopus  Creek 

Mohawk  River 

Hudson  River 

West  Canada  Creek 

Schoharie  Creek 

Moose  River 

West  Branch  Fish  Creek 

Wallkill  River 

Banquoit  Creek 

Branch  Oriskany  Creek . . 


^ 


Salmon  River 

Mohawk  River . . 
Genesee  River . . . 
Ron^out  Creek . . 
Mohawk  River . . 

...do 

Schoharie  Creek 
Catskill  Creek... 


Onondaga 

Broome 

...do 

Onondaga 

Madison 

do 

Westchester . . 

Herkimer 

Dutchess 

Saratoga.  

Rensselaer  ... 

Jefferson 

Saratoga  

Montgomery  . 

Clinton 

Albany  

Litchlleld 

Dutchess  

Oswego 

...do 

—  .do 

St.  Lawrence 

Ulster 

Hamilton 

Fulton , 

Madison 

Ulster 

Herkimer 

Saratoga 

Herkimer 

Montgomery  . 

Lewis 

Oneida ... 

Ulster 

Oneida 

....do 


Drainngu 
area  at 
gaging 
station. 


Sq. 


mile*. 
3.108 
1,58:$ 
2,40U 


ao7 

•77 
338 
256 
105 
3.340 
180,68 


Oswego 

Saratoga 

Monroe 

Ulster 

Oneida 

Schenectady . 
Montgomery 

Greene 

Lewis 

Oneida 


Beaver  River 
West  Canada  Creek 

Mohawk  River ..do 

Schroon  River Warren.. 

Black  River Jefferson 

Skaneateles  Outlet Onondaga 

do do 


Mohawk  River Herkimer. 


2,800 

047 

b7,750 

111 

1,020 

106 

5,000 

4,090 

4.916 

067 

88 

146 

40 

60 

3L3 

1,306 

4,600 

i»18 

034 

346 

187 

735 

52,67 

c 144, 143 

264 

3,385 

2,365 

365 

163 

3,321 

930' 

260 

242 

352 

500 

663 

1.880 

741,03 

73 

1,351 


*  Including  area  of  divtrsion  from  Chenango  watershed, 
b  Area  taken  above  Chambly  Dam,  Province  of  Quebec. 

<*  Additional  area  of  87  square  miles  is  made  tributary  in  summer  by  diversion  from  Chenango 
watershed. 

FORMULAS. 


The  following  hydraulic  formulas  have  l>een  employed  in  the  calcu- 
lation of  gaging  records.  They  are  frequently  referred  to  by  name 
in  the  report,  and  are  given  here  for  reference. 
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WEIR  FORMULA. 

This  name  has  been  given  to  the  general  expression  for  flow  over  a 
weir  or  dam  in  its  simplest  form. 

Q  =  CLHI.  (1) 

This  may  also  be  written : 

Q  =  f  KLIlV^pf  =  MLHV"2^L  (2) 

Q  =  volume  of  discharge  in  second-feet. 

C  =  i  K^2g  =  m42g.  (3) 

L  =  length  of  crest  or  clear  overflow,  feet  corrected  for  end 
contractions,  if  any. 

H  =  head  on  crest  corrected  for  velocity  of  approach,  if  any. 

C,  K,  and  M  are  constants,  determined  by  experiments. 

FRANCIS  FORMULA  FOR  A  SHARPED-EDGED  WEIR.* 

Q  =  3.33LIII.  (4) 

If  the  weir  has  end  contractions: 

L  =  Z-0.1nII.  (5) 

I  =  actual  length  of  crest,  feet. 
n  =  number  ot  complete  contractions. 

If  the  approaching  stream  has  an  appreciable  average  velocity  in 
tlie  cross  section  of  the  leading  channel  opposite  the  point  where  h  is 
measured : 

H=[(/fc+d)*-dl]l.  (6) 

h  =■  actual  measured  head  on  weir,  feet. 

d  =  head  due  to  mean  velocity  V,  in  the  leading  channel. 

FRANCIS   FORMULA   FOR  MERRIMAC   DAM.^ 

Q  =  3.01208  LH^".  (7) 

mullin's  formula.  *" 
This  is  used  by  East  Indian  engineers  in  designing  irrigation  works. 

Q  =  fcLIlV  2(/"h:  (8) 

For  a  sharp-edged  weir: 

,  =  1  _  (-0-04  Oy  +  n)>^  ^  ^^5^  _  ^^^  jj  (9j 

YoT  a  broad-crested  weir  C  is  used. 

^,^^._^a02|lB^tl)).  .  (10) 

B  =  width  of  flat  crest,  in  feet. 


■Lowell  Hydraulic  Experimbnts,  J.  B.  Francis, pp.  112-12U. 

blbid.,pp.  J36-137. 

« Mullin's  Irrigation  Manual,  pp.  138-199. 
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bazin's  formula.* 

Q  =  ML/iV2^I.  (11) 

M  is  a  coefficient  experimentally  determined  by  Bazin  for  thin-edged 
and  various  other  forms  of  weirs.  This  formula  differs  from  those 
given  above  in  that  the  coefficient  M  includes  the  correction  for 
velocity  of  approach,  the  measured  head  h  being  applied  directly  in 
the  formula. 

FORMULA  FOR  ORIFICES. 

Q  =  CAV"2^  (12) 

C  is  a  variable  coefficient,  its  value  dei>ending  on  the  degree  of 
contraction  in  area  of  the  issuing  jet. 

A  =  area  of  orifice,  square  feet. 

This  formula  is  applied  to  submerged  orifices  by  making  H  the 
difference  in  elevation  of  the  water  surface  on  the  upstream  and 
downstream  sides. 

If  the  water  approaches  the  orifice  with  an  appreciable  velocity,  a 
correction  is  applied  to  the  measured  head  in  a  manner  similar  to  that 
used  for  weirs. 

DESCRIPTION  OF  TABLES  OF  DAILY  DISCHARGE. 

The  object  of  the  stream  gagings,  briefly  stated,  is  to  determine 
for  each  day  the  volume  of  flow  or  rate  of  discharge  of  the  stream 
measured. 

For  mill  streams,  where  the  water  is  held  back  as  pond  storage  dur- 
ing the  dry  season,  it  is  impossible  to  determine  the  natural  regimen 
of  flow  of  the  stream.  This  is  especially  true  with  reference  to  Sun- 
days or  holidays  when  mills  are  not  runninv^.  If,  at  the  time  the  water 
wheels  are  stopped,  the  water  stands  below  the  level  of  the  crest  line 
of  the  dam,  the  flow  in  the  stream  channel  below  will  be  nil,  or,  at 
best,  will  only  equal  the  leakage  of  the  dam,  flumes,  or  penstocks. 

With  regard  to  estimation  of  Sunday  flows  no  uniform  rule  has 
been  followed.  In  case  of  some  of  the  older  records  the  Sunday  flow 
during  the  dry  season  has  been  taken  as  the  mean  of  the  calculated 
flows  for  the  preceding  and  following  days,  and  this  method,  where 
previously  used,  has  been  adhered  to.  In  other  instances  the  flow 
given  in  the  table  for  each  day  is  that  shown  by  the  gaging  record, 
and  represents,  as  nearly  as  may  be,  the  actual  amount  of  water  flow- 
ing in  the  stream  channel  below  the  dam,  but  may  be  quite  different 
from  the  amount  entering  the  pond  above  the  dam. 

The  relation  existing  between  the  canals  of  New  York  and  the 
streams  of  the  central  portion  of  the  State  is  very  implicit.     Diver- 


^Annales  des  Fonts  eL  Chaussee's,  Oct.,  1888. 
IKR  65—02 7 


98  OPERATIONS   AT   RIVER   STATIONS,  1901. PART   I.         [no.«5. 

sion  from  the  headwaters  of  a  number  of  streams  for  the  supply  of 
canals  virtually  reduces  their  effective  drainage  areas.  As  a  result 
the  summer  watershed  may  be  materially  less  in  area  and  differ  widely 
in  its  water-yielding  charact<eristics  from  the  region  tributarj^  to  the 
stream  when  the  canals  are  not  in  operation. 

It  often  happens  that  a  single  gage  reading,  taken  at  or  near  the 
culmination  of  a  flood,  shows  a  larger  flow  than  the  mean  for  any 
single  day. 

The  results  of  such  isolated  observations,  together  with  other  data 
relative  to  extremes  of  flow,  have  been  given  for  a  number  of  stations. 
Where  two  or  more  gage  readings  are  taken  each  day,  the  mean  of 
the  readings  for  twenty-four  hour  periods  is  used  as  an  argument  in 
entering  rating  tables  to  determine  the  mean  daily  flow.  Theoreti- 
cally, the  several  discharge  rates  should  be  separately  determined  for 
each  gage  reading  and  the  average  taken.  The  method  of  averaging 
the  gage  readings  is  much  simpler,  and  it  is  believed  that  the  error 
due  to  the  fact  that  the  discharge  increases  more  rapidly  than  the 
stream  stage,  both  for  dams  and  current-meter  sections,  is  well  within 
the  limit  of  error  of  the  results  in  most  (*ase8.  Where  water  fluctuates 
above  and  below  the  crests  of  dams,  due  to  draft  from  pondage  at 
mills,  the  discharge  is  usually  computed  for  the  period  when  wat<*r 
level  is  above  crest  and  the  equivalent  rate  of  discharge,  if  the  flow 
were  distributed  through  twenty-four  hours,  is  used. 

liAKE    DNTAKIO    1>RAINAGE. 

This  region  includes  the  third  river  system  in  magnitude  of  the 
State — the  Seneca,  Oneida,  Oswego  Basin.  The  character  of  the  run- 
off varies  from  the  Genesee  River  in  the  west  with  relatively  low  rain- 
fail,  little  forest,  and  great  extremes  of  flow,  to  the  Black  River, 
draining  a  region  of  heavier  precipitation,  better  ground  storage,  and 
well-maintained  regimen  at  all  seasons. 

Most  of  the  streams  possess  notable  waterfalls  wheix?  they  pass  from 
the  areas  of  rock  outcrop  into  the  ancient  Laurentian  lake  basin. 

MOOSE  RIVER  BELOW   M'KEEVER,  HERKIMER  COUNTY,  N.   Y. 

A  gaging  station  was  established  on  this  stream  at  Moose  River,  4 
miles  below  McKeever  railroad  station,  on  June  5, 1900.  The  section 
of  the  channel  chosen  to  be  spanned  by  a  cable  way  has  a  width  of  225 
feet,  with  a  nearly  flat  gravel  bottom.  A  vertical  gage  board  was 
attached  to  a  pile  driven  some  distance  out  in  the  stream  beyond  the 
low-water  margin,  and  protected  from  ice  and  logs  by  a  floating  boom 
anchored  upstream. 
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Daiiy  gage  height,  in  feet ,  of  Moose  River  at  Moose  River,  N,  \\,for  J9(iU 


Day. 

Apr. 

May- 

Jane. 

'  July. 

Aug. 

2.46 
1.9 
1.6 
1.35 
1.25 
.95 
1.8 
1.76 
1.76 
2.0 
2.2 
2.16 
1.05 
1.75 
1.55 
1.46 
1.6 
1.65 
1.65 
1.6 
1.65 
1.65 
1.45 
1.6 
1.65 
1.55 
1.46 
1.25 
.95 
.65 
.85 

Sept. 

Oct. 

Nov. 

Dea 

1 

3.25 

3.25 

3.1 

2.8 

2.55 

2.6 

2.4 

2.9 

2.7 

2.85 

2.8 

3.85 

4.45 

3.75 

3.46 

3.15 

3.0 

3.2 

4.46 

3.65 

3.3 

2.9 

2.9 

2.9 

3.05 

3.25 

2.85 

2.85 

3.25 

3.56 

3.55 

3.3 

3.3 

3.9 

4.4 

3.95 

3.4 

4.4 

6.15 

4.1 

3.7 

3.4 

3.16 

2.7 

2.6 

1.95 

1.7 

1.6 

1.85 

1.4 

1.35 

6.86 

5.25 

4.7 

4.6 

3.85 

3.3 

2.86 

2.5 

3.25 

1.05 

1.76 
1.4 
1.86 
1.7 
1.4 
1.16 
1.46 
1.5 
1.35 
1.25 
1.1 
1.1 
1.16 
1.1 
.05 
.86 
.95 
1.6 
1.95 
1.66 
1.25 
1.1 
1.15 
1.05 
.95 
1.1 
.96 
1.06 
2.5 
3.35 
3.35 

1.65 

2.46 

2.46 

2.35 

2.06 

1.85 

1.65 

1.46 

1.4 

1.35 

1.55 

1.6 

1.76 

1.85 

1.85 

1.9 

2.1 

2.06 

1.8 

1.66 

1.5 

1.4 

1.35 

1.4 

1.8 

1.25 

1.25 

1.25 

1.5 

1.9 

i.a5 

1.7 

1.85 

2.15 

2.05 

2.0 

2.0 

l.l 

1.85 

1.85 

1.9 

1.95 

1.95 

2.25 

2.05 

2.7 

2.45 

2.4 

2.35 

2.35 

2.5  ■ 

2.35 

2.25 

2.2 

2.2 

2.15 

1.05 

1.75 

1.75 

1.35 

1.2 

1.2 
1.1 
1.1 
1.2 
1.1 
1.05 
.95 
.8 
.85 
.95 
.85 
1.1 
1.85 
2.85 
2.3 
2.16 
1.95 
1.9 
1.7 
1.9 
1.66 
1.4 
1.3 
1.45 
1.86 
1.15 
1.35 
1.4 
1.55 
1.4 



1.36 

2 

1.2 

3 1 

1.3 

4 

1.46 

5 

1.4 

6 

1.25 

<....... _.. 

1.2 

8 ! 

1,1 

9 

1.1 

10 

1.86 

11 

8.3 

3.35 

3.6 

3.75 

4.55 

4.65 

6.2 

5.65 

6.65 

5.35 

5.85 

7.1 

6.75 

6.1 

4.65 

4.4 

4.0 

3.6 

3.4 

3.55 

3.45 

12 

13 

14 

15 

16 

17 

18 

19 

20 

""iT 

21 

4.4 

22 

23 

8.86 
8.45 

24 

3.35 

25 

8.16 

2.95 

27 

2B 

2.75 
2.55 

29 

2.35 

30 

2.15 

31 

1.95 

This  Htreaiii  is  characterized  throughout  its  entire  course  by  rifts 
and  rapids.  Topographically  the  watershed  is  rocky,  precipitous, 
and  mostly  timbered.  The  drainage  area  above  the  gaging  station  is 
346  square  miles.  An  area  of  41  square  miles  in  the  headwaters  is 
subject  to  regulation  by  storage,  <;ontrolled  by  a  State  dam  at  Old 
Forge,  at  the  foot  of  the  Fulton  chain  of  lakes. 

There  are  numerous  undeveloped  water  powers  on  the  stream, 
including  two  falls  near  Lyonsdale,  where  a  head  of  30  feet  or  more 
might  be  obtained,  and  Millers  Falls,  below  Moose  River,  of  nearly 
equal  height. 

Water  power  is  developed  at  eight  da'*i».,  utilizing  a  total  fall  of  225 
feet,  with  an  aggregate  capacity  of  Wl^.  t'lrbines  installed  of  over  7,000 
horsepower. 

Lumbermen's  dams  at  the  foot  of  several  principal  lakes  hold  back 
a  portion  of  the  waters  of  the  spring  freshet  to  be  used  for  log 
driving. 

No  current-meter  measurements  have  thus  far  been  made,  (lage 
readings  are  taken  twice  daily,  morning  and  evening,  by  Chris.  Ilan- 
non,  and  the  mean  of  the  two  readings  for  each  day  is  shown  in  the 
accompanying  tables: 
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PrinciiJcU  developed  vxiter  powers  on  Moose  River, 


No. 

Mills 

of 

at 

dam. 

dam. 

1 

2 

3 

4 

5 

6 

7 

Location. 


Near  Lyons  Falls . 

do 

do 

Lyonsdale 

do 

do 

Above  Lyonsdale. 


Effect- 
ive 

Horse- 
power of 

Number 
of  em- 
ployees. 

head, 
in  feet. 

water 
wheels. 

18 

sao 

50 

30 

1,206 

31 

35 

1,736 

28 

30 

8S0 

35 

30 

400 

2 

85 

1,262 

40 

30 

1,000 

40 

Manufacture. 


Wood  pulp. 

Do. 

Do. 

Do. 
Paper. 

Pulp  and  i»aper. 
Manila  paijer. 


BEAVER  RIVER  AT  TISSE'S  BRIDGE,  LEWIS  COUNTY,  N.  Y, 

Beaver  River  rises  in  western  Hamilton  County,  crosses  Herkimer 
County,  and  emerges  from  the  Adirondacks  at  No.  Four,  on  the  T^wis 
County  line.^  The  flow  from  the  tributary  watershed  above  Beaver, 
comprising  an  area  of  153  square  miles,  or  47.5  per  cent  of  the  entire 
drainage  area,  is  regulated  by  storage  in  the  Beaver  flow  or  "still- 
water,"  an  artiflcial  lake  formed  by  a  timber  dam  16  feet  high. 

In  addition  to  the  reservoir  formed  by  the  Stat-e  dam  at  Beaver, 
there  are  in  this  region  over  50  natural  lakes,  including  Red  Horse 
Chain,  so  that  a  comparatively  uniform  flow  of  the  stream  is  main- 
tained throughout  the  summer  season. 

From  the  State  dam  at  Beaver  to  No.  Four,  a  distance  of  10  miles, 
the  stream  consists  of  numerous  bowlder  rapids  alternating  with 
short  stretches  of  smooth  water.  Above  Beaver  Lake  occurs  a  fall 
with  a  descent  of  60  feet  within  400  or  500  feet.  From  the  foot 
of  Beaver  Lake  to  Belfort,  a  distance  of  12  miles,  the  stream  channel 
continues  rocky  and  precipitous,  although  the  adjacent  watershed 
is  sandy  and  for  the  most  part  covered  with  timber.  Eagle  Falls, 
2  miles  below  Beaver  Lake,  consists  of  a  series  of  cascades  aggregat- 
ing a  descent  of  75  feet.  There  are  a  number  of  other  undeveloped 
water  powers  in  this  vicinity.  Water  power  is  developed  at  Beaver 
Falls,  Croghan,  and  Belfort,  aggregating  4,400  horse  power  at  five 
dams,  and  utilizing  a  fall  of  133  feet.  There  is  also  an  abandoned 
power  at  Tisses  Falls,  where  a  head  of  16  feet  could  be  obtained. 
Power  is  developed  at  Belfort  under  a  head  of  50  feet,  for  the  gener- 
ation of  electricity,  which  is  transmitted  to  adjacent  towns,  a  distance 
of  16  miles. 

An  examination  of  Beaver  River,  in  relation  to  facilities  for  gaging, 
was  made  in  July,  1900.  The  almost  continuous  rapids  in  the  upper 
reaches  of  the  stream,  coupled  with  the  fact  that  all  stretches  of 
smooth  water  are  filled  with  logs  much  of  the  time,  make  the  selec- 
tion of  a  site  for  a  permanent  gaging  station  very  diflicult.  Tisse's 
bridge,  crossing  the  river  between  the  villages  of  Croghan  and  Bel- 
fort, was  finally  chosen,  and  a  gaging  record  started  May  10,  1901. 
The  bridge  crosses  the  stream  at  the  head  of  Tisses  Falls  at  a  point 
where  the  gagings  will  be  unobstructed  by  either  log  booms  or 
ice.     The  bridge  consists  of  two  spans  of  70.5  and  51.5  feet  width. 


LAKE   ONTARIO    DRAINAGE. 


101 


ei-ossing  two  arms  of  the  stream  on  opposite  sides  of  a  wooded,  rocky 
island,  one-half  acre  in  extent. 

A  12-foot  cypress  gage,  divided  to  feet  and  tenths,  was  secured  to 
the  downstream  face  of  the  right-hand  abutment  of  the  right  span. 
The  bench  mark  is  a  chiseled  "0"  in  the  bridge  seat  above  the  gage 
board. 

Elevation  of  bench  mark _ .  100. 00 

Elevation  gage  zero  - 88.70 

One  observation  of  the  river  stage  is  taken  each  day  by  the  gage 
reader,  Nicholas  TLsse. 

Owing  to  the  exist^^nce  of  cross  currents  under  the  bridge,  current- 
meter  ol>servations  of  the  velocity  have  been  taken  in  every  square 
foot  of  the  cross  section  of  the  stream,  and  the  direction  of  flow  of  the 
corresponding  iilaments,  as  well  as  their  velocity,  is  taken  into  con- 
sideration in  calculating  the  discharge.  The.  results  of  current-met-er 
measurements  are  shown  below: 

Daily  gage  height,  in  feet,  of  Beaver  River  at  Tisse'a  bridge,  Croghan,  N.  Y.  ,for  1901, 


Day. 

May. 

June. 

July, 

1 

3.1 
3.1 
3.3 
8.6 
8.6 
8.5 
8.6 
8.5 
8.7 
3.6 
8.5 
8.1 
2.9 
2.9 
2.7 
2.4 
2.2 
2.2 
2.3 
2.7 
29 
2.9 
2.3 
2.9 
2  6 

2.4 
2.5 
2.9 
2.3 

2.1 
2.1 
2.0 
2.0 
2.1 
2.1 
2.1 
2.1 
2.0 
2.1 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 
1.8 
1.9 
1.9 
1.8 
1.6 
1.6 
1.4 
2.3 
2.3 
1.2 
2.2 
2  0 
2  9 
2.7 
2.7 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

J4 

15 

16 

17 

2.9 
2.4 
2.4 
2.1 
2.2 
2.5 
2.0 
2.4 
2  0 
2.7 
2.1 
2.9 
2.9 
3.0 
2.8 

18 

19 

ao 

21 

22 

23 

24 

25 

as 

27    

28 

29 

an 

31 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

2.1 

3.6 

2.5 

2.6 

2.5 

2.0 

1.6 

2.7 

2.7 

2.6 

1.8 

1.7 

8.0 

2.5 

2.7 

1.2 

1.7 

3.1 

2.5 

2.6 

2.0 

2.7 

2.8 

2.5 

2.7 

2.0 

2.2 

2.9 

3.4 

2.8 

2.1 

2.2 

2.8 

2.5 

2.7 

2.1 

2.0 

2.7 

2.4 

2.6 

2.2 

^.2 

2.8 

2.4 

2.9 

2.3 

1.9 

2.6 

2.2 

2.8 

2.3 

2.0 

2.7 

3.2 

2.9 

2.7 

1.9 

2.5 

3.0 

3.4 

2.2 

2.1 

2.8 

2.4 

3.5 

2.1 

2.0 

2.9 

2.2 

3.3 

2.7 

2.6 

3.0 

8.0 

6.5 

2.3 

2.6 

3.0 

3.1 

5.4 

2.2 

2.8 

3.0 

2  8 

4.3 

1.3 

2.7 

2.9 

2.9 

4.0 

1.3 

2.6 

3.0 

2.7 

4  2 

1.3 

2.5 

2.9 

2.8 

3.9 

1.6 

2.3 

2.9 

2.6 

3.8 

1.5 

2.2 

2.8 

2.6 

3.8 

2.0 

2.3 

2  3 

2.4 

3.7 

2.5 

2.4 

3.0 

2.5 

3.4 

2.3 

2.2 

2.3 

2  7 

3.3 

2.2 

2.3 

2.3 

2.8 

3.4 

14 

2.3 

2.8 

2.7 

3.6 

1.6 

1.1 

2.8 

2.8 

3.4 

1.8 

1.2 

2.8 

2.8 

2.9 

1.9 

2.0 

3.0 

2.7 

2.9 

20 

2.6 

2.9 



Discharge  meagurenienta  of  Beaver  River  at  Tisae^s  bridge,  Croghan^  N.  Y. 


Date. 


Gage 
height. 


1901. 

July  4 

May  29 

Jane  to . 


Discharge. 


Feet 

Second-feet. 

2.02 

283 

2.98 

521 

3.50 

997 
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The  drAinage  area  of  Beaver  River  above  Castorland,  where  it 
empties  into  Black  River,  is  322  square  miles.  The  drainage  area 
above  the  gaging  station  at  Tisse's  bridge  is  approximately  242  square 
miles. 

Rainfall  and  other  meteorological  records  have  been  kept  since 
January,  1889,  at  No.  Four,  in  the  heart  of  the  timber-covered  por- 
tion of  the  watershed. 

BLACK   RIVER  AT  HUNTINGTONVILLE,  JEFFERSON   COUNTY,  N.  Y. 

This  river  rises  in  Herkimer  County  and  flows  in  a  northeasterly 
direction  into  Black  River  Bay,  an  arm  of  Lake  Ontario.  A  portion 
of  its  course  is  shown  on  the  Watertown  atlas  sheet  of  the  United 
States  Geological  Survey.  Observations  of  the  height  of  water  have 
been  made  at  the  dam  of  the  city  waterworks  of  Watertown,  located 
2  miles  above,  at  Huntingtonville.  The  st-ation  was  established  on 
February  22,  1897,  and  the  recoixl  has  been  furnished  by  Frank  A. 
Hinds,  M.  Am.  Soc.  O.  £.«* 

The  conditions  at  this  point  are  peculiar,  in  that  the  stream  flows 
in  two  channels,  with  an  island  between.  A  high  timber  dam  on  the 
right  branch  creates  a  settling  basin  for  the  water  supply  of  the  city 
of  Watertown.  The  other  dam,  on  the  opposite  side  of  the  island,  is 
also  of  timber,  and  gage  readings  are  taken  at  a  point  about  500  feet 
above  this  dam.  The  crest  of  the  dam  is  slightly  irregular  in  profile, 
and  for  ease  of  computation  has  been  divided  into  six  parts,  each  of 
these  being  considered  as  horizontal.  There  is  an  elbow  in  the  plan 
of  the  dam,  with  its  apex  downstream,  the  juncture  of  the  two  wings 
being  strengthened  by  a  timber  buttress,  having  a  flat  crest  or  plat- 
form. 

The  discharge  over  the  dam  proper  has  been  computed,  using 
coeflBcients  derived  from  experiments  on  a  dam  having  a  similar  cross 
section,  with  aslope  2:1  on  the  upstream  face,  while  the  discharge 
over  the  flat  platform  has  been  computed  from  an  experiment  on  a 
somewhat  similar  broad-crested  weir. 

The  entire  flow  of  Black  River  at  this  point,  aside  from  leakage 
and  a  slight  diversion  for  municipal  water  supply  of  Watertown, 
passes  over  the  Huntingtonville  dam.  Two  or  more  readings  of  the 
crest  gage  are  taken  daily,  and  the  mean  of  all  readings  from  mid- 
night to  midnight  has  been  used  in  estimating  the  mean  daily  flow\ 
In  computing  the  flow  over  the  dam  an  allowance  of  200  second-feet 
has  been  made  for  leakage  through  seams  and  crevices  in  the  lime- 
stone rock  underljung  the  dam.  This  amount  has  l)een  arrived  at 
from  an  estimate  of  the  size  of  the  orifices  and  the  head  on  the  same 
when  the  water  was  drawn  down  in  the  summer  of  1897. 

There  is  no  opportunity  for  directly  checking  the  flow  during  high 


*8ee  Water  Sapply  and  Irrigation  Paper,  U.  S.  Geol.  Survey,  No.  36,  p.  131. 
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water  immediately  below  the  dam.  A  current-meter  measurement 
was  made  at  Glen  Park  bridge  on  June  0,  1000,  whicli  gave  a  total 
flow  of  2,175  second-feet.  The  mean  daily  flow  is  given  in  the  fol- 
lowing table.  It  does  not  represent  the  full  water-yielding  capacity 
of  the  tributary  drainage  area,  inasmuch  as  a  portion  of  the  flow  from 
the  headwaters  is  diverted  to  the  Forestport  feeder  to  supply  Black 
River  (Janal.  Storage  I'eservoirs  to  compensate  water-power  users 
are  maintaine<l  by  the  State  of  New  York  on  Beaver  and  Moose  rivers, 
the  principal  tributaries  of  Black  River.  These  are  described  in  con- 
nection with  gaging  stations  on  the  streams  named. 

Reservoirs  and  lakes  on  the  headwaters  of  Black  River  and  Wood- 
bull  Creek  are  also  utilized  for  storage  for  the  supply  of  Boonville 
feeder  of  Black  River  Canal,  affording  a  total  water-surface  area  of  0 
square  miles,  receiving  drainage  from  267  square  miles  of  watershed 
and  having  a  total  storage  capacity  of  1,220,155,000  cubic  feet.* 

Measurements  of  the  amount  of  diversion  from  Black  River  Ix^low 
Forestport  i^eservoir,  made  in  connection  with  the  Barge  Canal  Sur- 
vey, are  described  on  page  143  of  this  report. 

Above  Lyons  Falls  the  watershed  of  Black  River  is  mountainous 
and  largely  timbered.  At  Lyons  Falls  Black  River  is  joined  by 
Moose  River,  and  the  two  flow  over  a  declivity — a  limestone  rock  of 
07  feet.  From  the  foot  of  Lyons  Falls  to  Carthage,  a  distance  of  29 
miles,  the  stream  flows  through  a  broad,  drift-filled  valley,  the  cur- 
rent is  sluggish,  and  the  river  is  utilized  for  slack-water  navigation. 
From  Carthage  to  the  mouth  of  the  stream,  a  distance  of  25  miles,  the 
stream  channel  is  mostly  underlain  by  limestone  rock,  affording 
numerous  ledges  utilized  as  sites  for  dams,  making  the  stream  of  great 
importance  as  a  source  of  water  power.  There  are  22  dams  in  this 
section,  furnishing,  roundly,  60,000  horsepower  to  80  mills  along  the 
banks,  which  employ  an  aggregate  of  3,000  persons.*" 

On  the  morning  of  April  21, 1900,  the  calculated  discharge  over  the 
Huntington ville  dam  was  30,150  second-feet,  equivalent  to  a  flow  of 
16  second-feet  per  square  mile  of  tributary  watershed.  December  15, 
1901,  heavy  rainfalls  on  frozen  ground  produced  a  freshet,  yielding  a 
calculated  discharge  of  over  37,000  second-feet  at  the  Iluntingtonville 
dam,  or  19.2  second-feet  per  square  mile. 


•See  Report  of  New  York  Barge  Canal  Survey,  1901,  pp.  666-672. 

^  Black  River  water  power  is  fnlly  described  in  Report  of  U.  S.  Board  of  Engineers  on  Deep 
Waterways,  Vol.  II,  pp.  841-868. 
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Mean  daily  flow,  in  second-feet,  of  Black  Rix^r  at  Huntingtonville  dam,  Jefferson 

County,  N.  ¥„  for  WO  J, 

[Drainage  area,  1,889  square  miles.] 


Day. 


Jan. 


Feb. 


1  ... 

2... 

3.-.. 

4... 

5... 

ft.... 

7-... 

8..., 

9... 
10... 
11... 
12.-.. 
13    .. 
U.... 
15... 
16.... 
17.... 
18.... 
19... 
20.... 
21... 
22... 
2:1-... 
24--.. 
25.... 
20-.. 
27.--. 
28.-.. 
29.... 
30.... 
31... 

Mean 


3,530 

2,455 

2,930 

2,378 

2,610 

•2,000 

2,610 

2.770 

2,455 

2,:x)o 

•2,531 

1,230 

2,770 

2.378 

2,610 

2.075 

2.770 

2.000 

3.012 

•1,910 

3,260 

2.690 

3.178 

2.455 

•3,178 

2.225 

3.178 

2,mt 

3,095 

2.225 

2.9:jr) 

2,300 

3,012 

•2.000 

3.178 

2.:«)0 

3,2ii0 

2.378 

•2.770 

2.610 

3,095 

2.610 

3,012 

2.770 

2,930 

2,850 

2.77i) 

•2.690 

2,«90 

3,260 

2.610 

2. 770 

•2.225 

2,930 

2,610 

2,9;J0 

2. 455 



2.531 

2.;i7K 

Mar. 


2,930 

2,531 

•2,225 

2.455 

2,610 

2.610 

2,658 

2.610 

2,610 

•2,455 

2,a» 

3,420 

4.032 

4,300 

4,213 

4>213 

•3,775 

I  3.960 

i  4, 125 

I  4,032 

I  5,050 

I  5.850 

'  5,850 

,•5.450 

'  6.365 

10,760 

16.800 

18,200 

17.800 

15.000 

•14,050 


2,844 


2.421 


6,024 


Apr. 


12,080 
11,150 
11,280 
11.410 
11,020 
10,370 
•9,990 
11.020 
11,280 
11,410 
10,630 
9,740 
9,240 
•9,490 
11,020 
11.675 
13, 750 
16,300 
19. 000 
21,000 
•21.000 
21,400 
22.650 
24,800 
23.350 
19, 700 
16,800 
•14,520 
12,780 
10.780 
10,760 


May. 


14,354 


9,120 
8,280 
7.120 
6.680 
•6,630 
.5,360 
4.758 
4,393 
3.600 
3,:W5 
3.515 
•4.574 
5,450 
6,155 
5,650 
4,950 
4.213 
3.685 
•3,515 
4,665 
5,050 
4,850 
4.484 
4,3flO 
4,300 
•4,076 
4,038 
4.336 
4,178 
4.813 
5,150 


5,007 


Jane. 


5,250 

•5.450 
5,950 
6. 470 
6,900 
6,790 
6,856 
7,900 

•8,750 
8,875 
8,380 
7,120 
5,75r) 
4.665 
3,420 

•2,850 
2.300 
2.270 
1.962 
1,850 
3,008 
6.150 

•7,670 
7,780 
6,260 

5.a5n 

5,850 

3,420 

2.930 

•2,300 


5,316 


July. 


2.225 
2.000 
2.(N)0 
1,340 
1,580 
1,520 
•1,460 
1,710 
1.850 
1,580 
1.520 
1,644 
1,520 
•1.280 
1,580 
1.280 
1,165 
1,143 
1,280 
1,1&5 
•800 
1,460 
1,400 
1,400 
1,436 
1,400 
l,ia5 
•1,165 
1,850 
3,008 
4,484 


Aug. 


Sept. 


3,863 
3, 178 
2,300 

•1,850 
1,580 
1,710 
1,850 
2,455 
2,770 
2,610 

•2,850 
3,600 
3.311 

2.  no 

2.150 
1,984 
1,644 

•1,460 
1,680 
1,520 
1.644 
1,530 
1.580 
2,000 

•2,000 
1,785 
1,710 
1.580 
1,340 
1.460 
2,530 


•5,750 
7,010 
7,450 
5,960 
5.450 
3.863 
2.800 

•1,985 


2,000 
1,850 
1,925 
2,377 
3,360 
•2,990 
3,775 
3,n5 
4,088 
3.515 
3,178 
2,610 
•2,376 
2,075 
2,000 

i.a^io 

l.«50 
1,735 
1,580 
•L  165 
2,610 


1.636     2,135  13,089 


Oct. 


3,950 
3,420 
3.420 
3,600 
3,615 
•3,260 
3,260 
3,012 
2,610 
2,610 
2.579 
2,532 
•2,455 
3,775 
4,3(N) 
4.484 
4,484 
5.060 
4.758 
•4,213 
4,038 
3,862 
3.345 
2,770 
2,690 

2.  no 

•2,610 
2.455 
2,532 
2,376 
2,075 


Nov.     Dec. 


3,316 


1,925 
1,860 

•1.850 
1,710 
1,785 
1,850 
1.895 
1.850 
1,520 

•1.165 
1,580 
1.710 
3,515 
4,950 
4.665 
3,950 

•3.420 
3.600 
3.280 
3.095 
2,930 
2,850 
2.690 

•2.990 
3,950 
3,600 
2.300 
3,013 
3.095 
2,850 


•2,532 
4,574 

5,25ft 
4.«» 
3,345 
2.93[) 
2.456 
•2.S35 
2.532 
5.850 
8,(60 
8.030 
8,280 
(M 
(•) 


(•> 


2,712 


•Sunday.  *•  Dam  injured  by  high  water. 

Mean  monthly  nin-off  of  Blatk  Riv^r  at  Huntingtoninlle  dam,  Neip  York. 

[Drainage  area,  1,889  square  miles.] 
MEAN  MONTHLY  PLOW  IN  SECOND-FEET. 


Month. 


January  ... 
February  . . 

March 

April 

May 

June 

July : 

August 

September. 
October  — 
Noveml)er . 
December  . 

Year  . 


1897. 


1H98. 


3,402 
3.806 
9,fi09 
4.654 
3. 174 
1.639 
1,128 
l,49i'» 
1.4a3 
3,138 
3,932 
2,720 


3.34« 


1899. 

1900. 

4,712 

2.834 

2,326 

5,734 

5,051 

2,970 

13.894 

13.906 

5.609 

5.711 

1,528 

1.630 

1,305 

1.321 

897 

1.134 

990 

l.OSU 

1.018 

1,218 

l.ft'i3 

5,014 

3,501 

4,230 
3,895 

3,532 

1901. 


2.844 
2.421 
6,(^4 
14.354 
5,007 
5,316 
1,626 
2,135 
3.089 
3,316 
2,712 


RUNOFF  IN  SECOND-FEET  PER  SQUARE  MILE. 


January  

February . . 

March 

April  

May 

June 

July 

August 

September . 
October . . . 
November 
December . . 

Year  . 


1.14 
3.34 
6.02 
2.28 
1.44 
.47 
1.21 


.  5(fi 
2.20 
2.50 


1.18 

2.01 

5  08 

2.46 

1.68 

.87 

.60 

.79 

.78 

1.66 

2.08 

1  44 

1  72 


2.49 

1.50 

1.23 

3.04 

2.67 

1.67 

7.36 

7.37 

2.97 

3.0^ 

.81 

.86 

.64 

.70 

.47 

.60 

.52 

.54 

.54 

.64 

.87 

2.65 

1.85 

2.24 

1.87 

2.06 

1.60 
1.28 
3.18 
7  60 
2  65 
2  81 
.86 
1.13 
1.63 
2.28 
1.43 


LAKE   ONTAEIO   DRAINAGE. 
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Mean  monthly  run-off  of  Black  River  at  HuntingtonviUe  dam.  New  York — Cont'd. 

BUN-OPP  IN  INCHES  ON  DRAINAGE  AREA. 


Month. 


Jannary . 
February 

March 

AprU 

May 

June 

July. 


Ansrast 

September' 

October 

November . 
December.. 


1897. 


1.18 
8,85 
5.00 
2.00 
1.60 
.54 
1.80 


.58 
2.45 

2.88 


Year 


1886. 


1.8B 

2.00 

5.77 

2.74 

1.86 

.97 

.68 

.91 

.87 

1.01 

2.32 

1.66 


23.15 


loW. 


2.77 

1.28 

8.08 

8.20 

3.42 

.90 

.73 

.54 

.58 

.60 

.97 

1.52 


24.68 


1900. 


1901. 


1.73 

3.16 

1.81 

8.22 

3.48 

.96 

.80 

.09 

.60 

.n 

2.96 

2.58 


1.78 
1.38 
3.66 
8.51 
8.05 
3.15 

1.30 
1.83 
2.62 
1.60 


27.70 


Estimated  flood  discharge  of  Black  River  in  April,  1869.' 


Location. 


Forestpprt 

Lyons  Falla 

Cartha^ 

Four  miles  below  Carthage. 

Below  Black  River 

Watertown 

Ontario  Paper  Mill 


Estimated 

Drain- 

discharge. 

age 
area. 

Sec-feet 
10,450 

So.  miles. 

268 

40,400 

878 

89.528 

1,812 

89,000 

1.824 

88.137 

1,868 

80,686 

1,882 

28,387 

1,803 

Dis- 
charge 

per 

square 

mile  of 

drainage 

area. 


Sec-feet. 
38 
46 
21 
21 
21 
21 
15 


>From  data  by  L.  L.  Nichols.  Black  River  Water  Claims,  vol.  1,  p.  640. 


SALMON  RIVER  ABOVE   PULASKI,  OSWEGO  COUNTY,  N.  Y. 

Salmon  River  rises  in  Lewis  County,  flows  westward  across  Jeffer- 
son County,  and  enters  the  east  end  of  Lake  Ontario  near  Pulaski. 
A  current-meter  station  was  established  on  this  stream  September  5, 
1900.  It  is  located  at  a  highway  bridge,  locally  called  Fox  Bridge, 
2  miles  above  the  village  of  Pulaski.  The  stream  bed  is  of  gravel 
and  cobblestone,  nearly  flat.  The  gage  board  is  attached  to  the 
central  pier  of  the  bridge,  and  is  divided  in  feet  and  decimals,  from 
zero  to  10  feet.  Gage  readings  are  taken  each  morning  and  evening 
by  Hiram  A.  Walker.  The  capstone  of  the  central  pier,  above  the 
gage,  is  used  as  a  bench  mark. 

Elevation  bench  mark 100.00 

Elevation  gage  zero 87.41 

The  stream  has  a  flood  plain  on  the  left-hand  side,  over  which  the 
water  passes  during  freshets.  The  average  elevation  of  the  flood 
plain  is  7.5  feet  above  gage  zero.  There  are  two  auxiliary  channels, 
spanned  by  short  bridges,  through  which  the  water  passes  at  times. 
The  flow  through  these  is  included  in  the  high- water  discharge  meas- 
urements given  below. 
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Current-meter  discharge  measurements  of  Salmon  River  near  Pulaski,  N.  F, 


Date. 


Sept.  4,ld00. 
May  21,  1901 
May  13, 1901 
Jnnel,  1901. 
Apr.  12, 1901 
Junes,  1901. 
Apr.  24, 1901 


Feet. 
1.08 
1.69 
2.14 
2.50 
8.40 
4.10 
4.80 


Discharge. 


Second-feet. 

102 

422 

824 

1,070 

2,586 

8,487 

3,476 


Hydroffrapher. 


B.  E.  Horton. 
J.  D.  Luther. 
B.  £.  Horton. 
J.  D.  LutLer. 
B.  E.  Horton. 
J.  D.  Luther. 
B.  E.  Horton. 


A  current-meter  measurement  of  Salmon  River  at  Stillwater  Bridge 

was  made  November  2,  1898,  by  W.  D.  Lockwood,  the  discharge  being 

403  second-feet. 

Drainage  area  of  Salmon  River, 


Location. 


Gaging  station  near  Salmon  Falls 

Gaging  station  near  Pulaski 

Mouth  of  stream 


Dralnafse 


Hq.  milea. 
191 
264 

285 


Summnry  of  developed  water  powers  on  Salmon  River, 


No. 

of 

dam. 

Location. 

Num- 
ber of 
mills. 

Head, 
in  feet. 

Horse- 
power of 
water 
wheels. 

Number 
of  oper- 
atives 

em- 
ployed. 

10 

2 

18 

22 

4 
10 

Manufacture. 

1 

Pulaski 

2 

1 
4 
6 

S 
1 

10 

4 

4-9 

10-18 

5-7 
6 

186 
80 
70 

82 

110 
6 

Electric-lighting;  furniture. 
Gristmill. 

3 

do 

8 

do 

Wood  workinir.  etc. 

4 

5 
6 

do 

Altmar 

Stillwater 

Wood  and  iron  working  and  woolen 

mill. 
Orist  and  planing  mills. 
Sawmill. 

Mean  daily  floiv,  in  second-feet ^  of  Salmon-  Rii^r  at  Pulaski,  N.  Y,,for  1900, 

[Drainage  area,  264  square  miles.] 


Day. 


2 

* 

i 

4    

[    

i 

lOU 

7 

100 

8  

9 

100 
100 

10    

11 

100 
75 

12    

75 

18 .- 

14      

7b 
75 

15 

1« 

75 
100 

17 

100 

Sept. 


Oct. 

Nov. 
186 

894 

380 

186 

258 

554 

210 

58?? 

186 

490 

114 

586 

188 

586 

258 

1,357 

654 

1,131 

522 

862 

394 

586 

880 

586 

282 

522 

282 

522 

234 

458 

282 

SSO 

282 

880 

Dec. 


1,075 
905 
820 
1,075 
1,357 
1,032 
905 
777 
426 
830 
830 
282 
282 
282 
258 
234 
284 


Day. 


18. 

19 

20. 

21 

22. 

23 

24 

25. 

26 

37. 

28. 

2J» 

a«. 

81 


Mean 


Sept. 

Oct. 

100 

282 

100 

258 

100 

268 

777 

234 

862 

210 

490 

210 

426 

806 

882 

650 

258 

618 

210 

654 

210 

554 

210 

458 

806 

490 

480 

219 

1 

3i8 

Nov.   I   Dec. 


468 
1,131 
3,541 
3,748 
2,566 
1.777 
1,082 
1,075 
2.325 
4,656 
2,727 
2,119 
1,131 


1,267 


234 
394 
618 
282 
806 
894 
8^ 
1,075 
990 
820 
820 
735 
820 
905 

641 
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Mean  daily  flcnc,  in  second-feet ^  of  Salmon  River  at  Pulaski^  N.  F.,  for  1901, 

[Drainage  area,  264  square  miles.] 


Day. 

Jan. 

Feb 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1.301 

990 

1.131 

1,470 

1,470 

1.131 

1.082 

905 

820 

1.244 

660 

394 

7:7 

1,4:0 

1,131 

1,082 

1,627 

1.040 

1.470 

1,188 

947 

905 

777 

468 

564 

522 

468 

468 

468 

468 

468 

Nov. 

1 

(•) 

(•) 

(•) 

1,244 
1,367 
1,777 
2,566 
2,406 
2,727 
3,130 
2,727 
2,727 
2,727 
2,119 
3,130 
2.808 
2,119 
4,067 
4,408 
4.666 

(M 
6,276 

(») 

(») 

W 

4,666 
3,954 
8,233 
2,486 
2,486 
1,962 
1,708 

1.640 
3,439 
1,244 
1,076 
1,032 
947 
660 
490 
458 
490 
947 
882 
862 
735 
618 
664 
660 
654 
490 
468 
490 
426 
618 
464 
586 
468 
490 
618 
947 
990 
1.301 

1,301 
1,131 
1,188 

i,m 

2,051 

1,627 

1,131 

4.057 

2.486 

1,301 

1,131 

906 

618 

490 

458 

426 

394 

394 

426 

394 

1,527 

905 

1,470 

905 

1,244 

905 

490 

394 

362 

382 

306 
282 
282 
282 
282 
306 
330 
394 
468 
426 
394 
330 
806 
306 
382 
2M2 
258 
234 
186 
186 
138 
138 
138 
138 
138 
138 
138 
138 
42« 
554 
490 

458 
362 
258 
234 
186 
186 
330 
282 
258 
490 
522 
490 
394 
330 
282 
306 
282 
234 
284 
234 
234 
186 
306 
990 
686 
426 
306 
234 
186 
400 
3,954 

460 

6.276 
2,051 
1,301 
735 
654 
458 
394 
362 
:i06 
282 
362 
490 
905 
258 
618 
1.914 
1,075 
947 
735 
522 
468 
394 
394 
362 
330 
330 
282 
282 
282 
947 

586 

4 

436 

3 

362 

4 

306 

5 

330 

6 

330 

7 

830 

8 

282 

9 

282 

10 

282 

11 

306 

12.... 

1,414 

13 

4,284 

14 

2,256 

15 

1.357 

16 

1,131 

17 

18 



1,075 
990 

19 

948 

80 

863 

21 

778 

22 

618 

23 

778 

24 

820 

25 

660 

26 

686 

27 

522 

28 

304 

330 

30 

830 

31 

Mean 

2,894 

829 

1,066 

281 

787 

948 

798 

•Stream  obstructed  by  ice. 


)>  Exceeds  limit  of  rating  curve. 


Mean  monthly  run-off  of  Salmon  River  at  Pulaski^  N,  Y, 

[Drainage  area,  264  square  miles.] 


Montb. 


April 

May     . 

Jane 

July   

August 
September 
October , . 
November 
December. 


Mean  monthly  flow 
in  second-feet. 


1900. 


219 

348 

1,267 

641 


1901. 


2,894 

829 
1,065 
281 
460 
787 
948 
798 
980 


Run-off  in  seoond- 

f eet  per  square 

mile. 


1900. 

1901. 

10.95 



8.14 

4.02 

1.06 

1.74 

0.83 

2.98 

1.30 

8.57 

4.81 

8.02 

2.43 

3.52 

Run-off  in  inches 
on  drainage  area. 


1900. 

1901. 

12.21 



8.61 

.      4.50 

1.22 

2.00 

0.93 

3.84 

1.50 

4.12 

5.39 

8. 87 

2.79 

4.06 

There  is  an  undeveloped  water  power  with  a  precipitous  fall  of  110 
feet  at  Salmon  Falls.  In  November,  1898,  a  gaging  station  was  estab- 
lished by  United  States  Board  of  Engineers  on  Deep  Waterways,  at  a 
dam  1  mile  above  these  falls.  This  gaging  station  was  abandoned  in 
June,  1899.'' 


•See  description  in  Water-Supply  Paper,  United  States  Geological  Survey,  No.  36,  p.  130. 
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WEST    BRANCH    OF    FISH    CREEK    AT    M'CONNELLSVILLE,   ONEIDA 

COUNTY,  N.  Y. 

This  stream  rises  in  the  northern  part  of  Oneida  County  and  flows 
in  a  southerly  direction  to  its  junction  with  the  east  branch  at  Taberg 
station,  where  it  forms  the  main  Fish  Creek,  which  stream  flows  in  a 
westerly  direction  emptying  into  the  east  end  of  Oneida  Lake.  The 
lower  part  of  the  course  of  Fish  Creek  is  shown  on  the  Oneida  atlas 
sheet  of  the  United  States  Geological  Survey. 

The  station  is  located  at  the  Harden  dam  in  McConnellsville.  This 
dam  is  of  timber,  having  a  slight  leakage,  which  has  been  estimated 
at  10  second-feet.  The  dam  is  in  two  sections,  forming  an  angle  in 
plan,  the  length  of  the  right-hand  and  left-hand  sections  being  102.69 
feet  and  73  feet,  respectively. 

During  the  summer,  when  flashboards  are  on  the  dam,  the  Francis 
formula  is  used  in  computing  the  flow.  At  other  times  a  discharge 
curve  derived  from  Cornell  Universitj'  experiments  is  used.  Three 
water  wheels  are  in  use.  Two  are  54-inch  wheels,  built  by  the  Cam- 
den Water  Wheel  Works,  and  are  usually  run  ten  hours  per  day  at 
a  nearly  constant  gate  opening.  The  third  is  a  36-inch  Helmer 
turbine. 

Current-meter  measurements  of  the  discharge  of  one  of  the  54-inch 
wheels,  as  run  under  light  and  heavy  load,  showed  the  following 
results : 

Seoond-feet. 

June  2, 1900 43.2 

Jrfeptember  6, 1900 ...  61.8 

The  gaging  record  at  McConnellsville  was  discontinued  June  30, 1901. 

The  following  data  i^elative  to  maximum  discharges  of  Fish  Creek 

were  obtained  for  the  United  States  Board  of  Engineers  on  Deep 

Waterways:^ 

Maximum  dincharge  of  Fish  Creek, 


Location. 


Willismstown  •  . 

Do> 

West  Camden . . . 
Camden* 

Do,* 

Da« 

Do.' 

McConnellHville 
Taberg  stations. 

PiBhCreek>« 

Point  Rocki 


*  Upper  dam. 
^  Lower  dam. 

« Grist  mill  dam. 

*  Poandry  dam. 
•Planing  mill  dam. 


Date  of  flood. 


Spring,  1884 
June 


JU"" 


1884 

Mar'.'uVisai! 
Mar.  15, 1898. 
Pall,  1887.  .. 


I  Drain- 
age area. 


Sq 


miles, 

16.8 

16.5 

47.5 

61.4 

6L5 

61.5 

68.8 

187.0 

387.0 

638.0 

104.3 


Esti- 
mated 
maxi- 
mum 
dis- 
charge. 


Sec.-ft. 


561 
1,620 
1,475 
1,417 
1,456 
1,835 
6,170 
6,875 
7.697 
8,400 


Dis- 
chargQ 

per 

square 

mile  of 

drainage 

area. 


Sec.-ft. 
30.9 
34.0 
84.1 
24.1 
23.0 
23.5 
2L9 

se.7 

15.2 
U.S 

as.9 


'Dorrance's  dam. 

■Below  junction,  east  and  west  branches. 
»  Below  confluence  with  Wood  Creek. 
1  East  Branch. 


1  Report  on  Special  Water-Supply  Investigation,  pt.  2,  pp.  790-79L 
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The  maximum  discharge  observed  while  the  gaging  i-eeord  has  been 
kept  was  4,560  second-feet,  or  24.4  second-feet  i)er  square  mile,  March 
27,  1901. 

Mean  daily  flow,  in  second-feet,  of  West  Branch  of  Fish  Creek  at  McConneUsviUe, 

Oneida  County,  N,  Y„for  1901, 

[Drainage  area,  187  square  miles.] 


Day. 


1. 
3. 
3. 
4. 
5. 
6. 

t  . 

8. 

9. 
10- 
11. 
12. 
13. 
14. 
15. 
16. 
17. 


Jan. 


ISO 
ISO 
ISO 
115 
115 

•100 
111 
111 
111 
116 
111 
111 

*1(I0 
130 
125 
121 

m 


Feb. 


136 
135 

aoo 

135 

110 

130 

110 

110 

110 

•86 

110 

61 

95 

95 

95 

95 

•80 


Mar. 


95 

85 

•60 

85 

38 

85 

85 

88 

75 

•45 

115 

160 

170 

190 

2S0 

260 

^230 


Apr. 

May. 

620 

170 

545 

170 

915 

140 

1,420 

140 

1,520 

•120 

1,210 

110 

•1,070 

110 

1,165 

95 

1,000 

90 

980 

90 

605 

340 

620 

•460 

630 

345 

•620 

wa 

540 

170 

470 

120 

425 

120 

Jane. 


478 
•540 
510 
440 
365 
600 

no 

878 
•090 
630 
570 
620 
470 
875 
368 
•335 
360 


Day. 

Jan. 

Feb. 

86 

Mar. 
290 

Apr. 

May. 
126 

18 

HI 

420 

19 

106 

100 

290 

390 

•100 

20 

•110 

100 

344 

358 

130 

21 

136 

100 

580 

•660 

130 

28 

146 

90 

815 

670 

150 

23 

136 

90 

rjo 

656 

180 

24 

111 

•65 

•730 

530 

186 

26 

111 

90 

1.050 

460 

208 

26 

111 

80 

3,030 

315 

•200 

27 

•100 

90 

4,410 

258 

230 

28 

in 

00 

2,180 

•230 

220 

20 

125 

1,165 

235 

230 

30 

125 

960 

170 

355 

31 

105 

97 

•730 



420 

Mean 

119 

625 

657 

192 

June. 


820 
810 
810 
1,060 
833 

•620 
440 
810 
200 
170 
170 
118 

•100 


468 


•  Sunday. 
Principal  developed  tcater  powers  on  West  Branch  Fish  Creek, 


No. 

of 
dam. 


Location  of  dam. 


1 
2 
3 

4 
5 
6 
7 
8 
0 


Taberg 

McConnelisville 

C!amden 

do 

do 

do 

We»t  Camden . . . 
Williamstown  . . 
do 


Num- 
ber of 
mills  at 
dam. 

Effect- 
ive 
head 
feet 

Bated 
horse- 
power of 
water 
wheels. 

Number 
of  em- 
ployees. 

1 
2 
4 

2 

1 
1 
2 
2 

1 

8 

6 

7-9 

9-10 

10 

5 

5 

16 

9 

Ill 

114 

136 

157 

53 

92 

66 

185 

40 

22 

220 

2 

2 

21 

5 

4 

Use  made  of  power. 


Sawmill. 
Woodworking. 

Do. 
Foundry  and  knitting  mill. 
GriBtmill. 
Saw  and  gristmill. 
Chair  factory. 
Saw  and  gristmUL 
Oristmill. 


A  current-meter  measurement  of  East  Branch  of  Fish  Creek  was 
made  at  Wilson's  bridge,  1  mile  above  Point  Rock  Village,  May  17, 
1900;  the  discharge  was  485  second-feet. 

Mean  monthly  run-off  of  West  Branch  of  Fish  Creek  at  McConnelisville,  N,  Y, 

[X>rainage  area,  187  square  miles.] 
MEAN  MONTHLY  FLOW  IN  SECOND-FEET. 


Month. 


January 
February 
March  . . 

April 

May 


June 

July 

Angnst 

September 
October  ... 
November 
December 


1808. 


134 
333 
388 
21 1 


1899. 


435 
206 
648 
1,206 
239 
101 
57 


1900. 


143 
68 
60 
57 
65 
88 

168 
99 


1901. 


119 
97 
625 
657 
192 
463 
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Mean  monthly  run-off  of  West  Branch  of  Fish  Creek,  e^c— Continned. 
BCN-OFF  IN  SEOOND-FEET  PER  SQUARE  MILE 


January . . . 
February. . 

March 

April 

May 

Jane 

July 

Angnst 

September 
October . . . 
November 
December 


January. -. 
February. 
March  _     . 

April. 

May 

fJune ...... 

July  _ 

Aagast-  . .. 
September. 
October  . . . 
November 
December 


Month. 


1808. 


0.72 
1.78 
2.06 
1.13 


1809. 


2.33 
1.10 
8.47 
6.46 
1.28 
.54 
.30 


RUN-OFF  IN  INCHES  ON  DRAINAGE  AREA. 


0.80 
2.07 
2.30 
1.30 


looa 


0.76 
.36 
.32 
.30 
.34 
.42 
.90 
.53 


1901. 


0.64 
.52 
3.34 
3.51 
1.03 
2.48 


0.74 



.54 

3.84 

3.93 

0.87 

1.18 

.40 

2.78 

.37 

.34 

.38 

.48 

1.01 

.62 

-.   . 

ONEIDA  CREEK   AT  KENWOOD,  MADISON  COUNTS,  N.  Y.* 

This  Htreara  rises  in  Madison  County  and  flows  in  a  northwesterly 
direction,  crossing  the  Erie  Canal  and  emptying  into  Oneida  Lake  at 
its  southeastern  extremity.  It  is  shown  on  the  Oneida  atlas  sheet  of 
the  United  Stat-es  Geological  Survey.  The  station  is  located  at  the 
dam  of  Oneida  Community  at  Kenwood,  which  is  of  framed  timber, 
having  a  level  crest  79.4  feet  in  length. 

Wat«r  is  conducted  to  the  mill  in  an  open  earth  canal,  terminating 
near  the  silk  mill.  A  short,  circular  wooden  flume  conducts  water 
from  the  headrace  to  the  24-inch  Hercules  turbine,  which  is  oixlinarily 
run  at  one-third  gate.  There  is  no  leakage  of  the  dam,  and  only  a 
slight  leakage  of  flume  and  head  gates.  This  has  been  taken  at  2 
second-feet.  The  flow  over  a  waste  way  near  the  mill  is  computed 
by  means  of  the  Francis  formula.  A  discharge  curve  for  a  second 
spillway  has  been  prepared,  using  coefficients  from  the  Cornell  experi- 
ments for  dam  with  a  broad,  flat  crest.  ^ 


»See  Water-Supply  and  Irrigation  Paper,  U.  S.  Geol.  Survey,  No.  36,  p.  ISft, 
I'  See  Pi*on..  Am.  Soc.  Civil  Enar..  March.  1900.  r\.  ««a. 
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Current-meter  measurements,  to  check  the  calculated  flow  at  Ken- 
wood, have  been  made,  with  results  as  follows: 

Cfurrent-meter  measurements  of  Oneida  Creek, 

Second-feet. 

J tme  1,  1900,  total  flow  at  Oneida  Castle 36.6 

Flow  over  dam,  crest  gage  reading  0.15 19 

Flow  through  tnrbine,  11.75  head,  one-third  gate 15 

Flow  over  waste  way  near  mill  . 1 

Assumed  leakage 2 

Computed  total  flow. 87 

September,  17,  1900,  total  flow  measured  in  headrace 20 

Flow  through  turbine,  one- third  gate 15 

Assumed  leakage - _ 2 

Total  flow  computed _ 17 

At  Oneida  is  a  State  dam  diverting  water  for  the  supply  of  the 
summit  level  of  Erie  Canal.  No  measurements  of  diversion  to  the 
feeder  have  been  made.  Practically  the  entire  flow  of  Oneida  Creek, 
less  leakage  of  the  dam,  is  taken  for  this  purpose  during  the  low- 
water  season. 

The  highest  recorded  freshet  on  Oneida  Creek  occuri'ed  in  1892. 
The  calculated  discharge  over  Kenwood  dam  was  3,292  second-feet, 
or  41.2  second-feet  per  square  mile.  December  15,  1901,  a  sudden 
freshet,  resulting  from  excessive  rainfall  on  frozen  ground,  produced 
a  discharge  estimated  at  2.075  second-feet,  or  35.1  second-feet  per 
square  mile,  from  the  tributary  drainage  area  of  59  square  miles. 

Mean  monthly  run-off  of  Oneida  Creek  at  Kenwood,  Madison  County,  N,  Y, 

[Drainage  area,  59  squase  miles.] 


Month. 


January  . . . 
Febmary .. 

March 

Aprtl  

May  

Jane 

July 

August  — 
September. 
Octeber  ... 
November . 
December  . 


1898. 


83 

105 

90 


Mean  monthly 

flow  in 

second-feet. 

Run-off  in  second -feet 
per  square  mile. 

Run-off  in  inches  on 
drainage  area. 

1899. 

1900. 

1898. 

1899. 

1.98 
1.68 
2.66 
8.10 
1.05 
.51 
.42 

lilOO. 
1.56 

i89a 

1899. 

190a 

117 
93 

9Z 



2.28 
1.64 
8.06 
8.46 
1.21 
.57 
.48 

1.80 

167 

183 

60 

148 
198 

2.6i 
3.35 

2.89 
3.74 

30 
25 

21 
38 
19 
16 
19 
91 
127 

.35 
.64 
.32 
.27 
.32 
1.54 
2.15 

■■"•  "  "•" 

.39 
.74 
.87 

.30 

23 

33 
60 

1.40 
1.78 
1.52 

.39 

.56 

1.02 

1.61 
1.98 
1.75 

.45 

.62 

1.17 

.37 
l.TZ 
2.47 

The  drainage  area  tributary  to  Oneida  Creek  above  its  mouth  is 
149  square  miles. 
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CHITTENANWO   CREEK   AT  BRID(}EPORT,  MADISON  COUNTY,  N.  Y. 

This  creek  rises  in  southwestern  Madison  County,  flows  in  a  north- 
westerly direction  between  Madison  and  Onondaga  counties  into 
Oneida  Lake,  the  outlet  of  which  is  Oneida  River,  a  tributary  of 
Oswego  River.  The  drainage  basin  of  the  stream  is  shown  on  Chit- 
tenango  sheet  of  the  United  States  Geological  Survey.  Observations 
for  the  computation  of  flow  of  this  creek  are  made  at  the  milldam  in 
Bridgeport,  a  short  distance  above  its  mouth.  Gage  readings  are 
taken  tliree  times  a  day,  showing  the  height  of  the  water  above  the 
crest  of  the  dam,  head  on  water  wheels,  and  widths  of  gate  openings. 
The  dam  is  of  timber,  backed  with  stone,  and  has  a  nearly  level  crest 
215  feet  in  length,  with  flood  gates  at  each  end. 

A  current-meter  measurement  was  made  at  a  highway  bridge  below 
the  inflow  of  Butternut  Creek,  near  Bridgeport,  on  June  16,  1900. 
The  total  flow  of  Chittenango  Creek  at  that  point  was  found  to  be  95 
second-feet.  The  stage  of  the  stream,  as  shown  by  the  record  kept 
at  Bridgeport,  was  uniform  for  several  days.  The  mean  flow,  as  com- 
puted from  the  gage  readings,  was  95  second-feet  for  June  15  and  16. 
There  is  no  opportunity  for  separately  measuring  the  discharge 
through  the  turbines  or  leakage  of  the  dam  at  this  station,  and  an 
allowance  of  15  second-feet  for  leakage  of  the  dam  and  of  the  dike 
leading  to  the  old  sawmill  has  been  made. 

The  sawmill,  situated  on  the  left  side  of  the  stream,  runs  very  irreg- 
ularly. The  water  wheels  are  old  and  the  penstocks  leak  badly.  A 
current-meter  measurement  was  made  in  the  headrace  leading  to  the 
sawmill  on  June  16.  The  water  wheels  were  running,  and  the  flow 
was  found  to  be  14.4  second-feet. 

The  relatively  low  run-off  from  the  water  shed  of  Chittenango 
Creek  during  the  summer  months,  as  shown  in  the  accompani^ang 
tables,  may  be  attributed  to  diversion  of  a  portion  of  the  flow  to  sup- 
ply the  summit  level  of  the  Erie  Canal. 

State  dams  are  situated  on  the  main  stream  at  Chittenango,  and  on 
its  two  tributaries,  Limestone  Creek  and  Butternut  Creek,  Cazenovia 
Lake,  Erieville,  De  Ruyter,  and  Jaraesville  reservoirs  impound  stor- 
age by  which  the  flow  is  regulated  to  some  extent. 

The  first  two  reservoirs  are  described  in  connection  with  the  Chit- 
tenango meter  station.'^ 

De  Ruyter  reservoir,  situated  near  Delphi,  has  a  capacity  of 
504,468,000  cubic  feet  and  a  water  surface  area  of  626  acres.  It 
receives  storage  from  18.5  square  miles  of  area  naturally  tributary  to 
Tioughnioga  River,  a  tributary  of  Clienango  River.  The  outflow 
from  this  reservoir  is  diverted  into  Limestone  Creek  and  enters  Erie 
Canal  through  the  Fayetteville  feeder. 

The  Jamesville  reservoir  is  situated  on  the  headwaters  of  Butternut 
Creek,  which  is  tributary  to  Chittenango  Creek  through  Limestone 


*  Se«  page  115. 
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Creek.  The  reservoir  has  a  storage  capacity  of  170,000,000  cubic 
feet  and  a  water  surface  area  of  252  acres.  It  receives  drainage 
from  46.2  square  miles  of  watershed.  The  outflow  is  turned  into 
Erie  Canal  through  the  Orville  feeder. 

Owing  to  its  location  below  three  feeders  of  the  canal,  the  records 
at  Bridgeport  do  not  show  the  actual  run-off  of  the  watershed  during 
the  canal  season.  During  the  winter  some  water,  draining  into  the 
summit  level  of  the  canal,  is  drawn  off  into  Chittenango  Creek  at  the 
aqueducts  crossing  the  main  stream  and  its  tributaries.  Owing  to 
uncertainty  in  the  run-off  of  the  watershed,  derived  from  this  record, 
the  Bridgei)ort  station  was  abandoned  May  31,  1901,  and  a  current 
meter  station  established  in  its  stead,  above  the  State  dam  at 
Chittenango. 

Mean  daily  disdiargey  in  second-feet ,  of  Chittenango  Creek  at  Bridgeport^  N,  Y, ,  JUOl, 

[Drainage  area,  307  square  iniles.] 


Apr.      May. 


761 

715 

020 

1,375 

1,388 

1,426 

•1,365 

1,538 

2,090 

1,825 

1.531 

1,510 

l,a50 

•1,245 

1,346 

1,200 

1,108 


360 
323 
290 
238 
160 
123 
143 
160 
1.58 
228 
335 
275 
425 
381 
256 
246 
222.5 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

952 

883 

838 

•905 

1,056 

1,276 

1,466 

1,306 

1,330 

1,200 

•425 

440 

433 

May. 

18 

19 

20 

21 

22 

23 

24 

25 

30 

27 

28 

29 

:« 

31 

Mean. 

.514 
413 

•355 
512 
.583 
582 
577 
378 
372 

•355 
328 
1342 
208 
302 

285 
220 
105 
212 
165 

i;c 

•165 
157 
176 
187 

144 

236 

012 
1,077 
1,2JJ7 
1.476 
1,933 
1,713 
•1,485 
1,510 
1.746 
2,8fJ5 
2,385 
1,023 

767 
•.505 

286 

•275 
201 
251 
258 
^1 
288 
201 

•275 
311 
876 
556 
688 
741 

301 

955 

1,174 

306 

•Sunday. 

Mean  monthly  run-off  of  Chittenango  Creek  at  BHdgeport,  N,  V. 

[Drainage  area,  307  square  miles.] 
MEAN  MONTHLY  PLOW  IN  SECOND-FEET. 


January . 
February 
March..  . 

April 

May 

June 


•Inly 

August 

September . 
October — 
November 
December 

Year 


Month. 


1898. 


129 
344 
612 
597 


1899. 


662 

551 

893 

921 

245 

161 

123 

96 

76 

64 

95 

281 


347 


1900. 


561 

725 

697 

911 

207 

93 

110 

73 

68 

81 

327 

562 


368 


1901. 


391 
236 
955 

1,174 
308 
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Mean  vionhhly  rnn-off  of  Chittetmngo  Creek^  at  Bridejnyrt,  N,  V, — Cont'd, 
RUN-OFF  IN  SECOND-FEET  PER  SQUARE  MILE. 


January  . 
February 
March . . . 
April 


May 

Jnne 

July 

August 

September 
October... 
November  . 
December  . 

Year 


Month. 


1898. 


0.42 
1.12 
2.00 
1.94 


2.15 

1.80 

2.90 

3.00 

.80 

.52 

.40 

.31 

.25 

.20 

.30 

.91 


1900. 


1.80 

2.36 

2.27 

2.97 

.67 

.30 

.36 

.24 

.22 

.26 

1.07 

1.83 


1.13 


1.20 


1901. 


1.27 
.  1 1 
3.12 
3.83 
1.00 


January  _ 
February 
March . . . 


April 

May 

June 

July 

August 

September . 

October 

November 
December  . 

Year. 


RUN  OFF  IN  INCHES  ON  DRAINAGE  AREA. 


0.47 
1.29 
2.24 
2.23 


2.49 

2.07 

1.46 

1.87 

2.45 

.80 

3.34 

2.61 

3.59 

3.34 

3.31 

4.29 

.92 

.77 

1.15 

.58 

.33 

.46 

.40 

.35 

.27 

.28 

.24 

.23 

,30 

.34 

1.20 

1.05 

2.10 

15.25 

16.05 

CHITTENANGO   CAREER   AT  CHITTENANGO,  MADISON  (X)UNTY,  N.  Y. 

A  current-meter  gaging  station  was  established  at  Main  street  high- 
way bridge  in  Chittenango  village  May  22,  1901.  The  stream  at  this 
point  is  entrained  between  parallel  walls,  affording  a  channel  50  feet 
wide,  over  which  the  bridge  passes  in  a  single  span.  The  bridge 
stands  at  an  angle  of  (}0°  to  the  thread  of  the  stream,  and  has  a  span 
between  abutments  of  57  feet.  The  gage  board  is  secui-ed  in  a  ver- 
tical position  to  the  right  abutment  on  the  upstream  side,  and  reads 
decimally  from  zero  to  8  feet.  The  stage  of  the  sti'eam  is  observed 
twice  daily  by  the  gage  reader,  Frank  A.  Sutter.  The  bench  mark  i.s 
on  the  upstream  corner  of  the  coping  of  the  right-hand  bridge  abut- 
ment. 

Elevation  benchmark ..   .   100.00 

Elevation  gage  zero 91.77 
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Current-meter  discharge  measurements  of  Chittenango  Creek  at  ChittenangOf  N.  V, 


Date. 


1901. 

AiignBt28 

Do 

July  15 

May  22 

Jnne  5 

May  31 


Gage 
height 

Discharge. 

FeeL 

Second-feet. 

1.78 

45 

1.78 

48 

1.80 

58 

2.03 

102 

2.3 

138 

2.59 

253 

Hydrographer. 


R.  E.  Horton. 

Do. 
B.  C.  Murphy, 
R.  £.  Horton. 
J.  D.  Luther. 

Do. 


The  location  of  the  Chitteuango  station  is  shown  on  the  Chittenango 
sheet  of  the  Topographic  Atlas  of  the  Geological  Survey.  The 
gaging  station  is  one-half  mile  above  the  State  Dam,  diverting  water 
for  the  supply  of  the  summit  level  of  Erie  Canal.  The  records  kept 
show  the  amount  of  water  supply  available  for  canal  purposes.  The 
gaging  station  at  Bridgeport  *  is  located  below  this  feeder.  The  rec- 
ords for  the  two  stations  are  not  comparable  during  the  season  of 
canal  navigation. 

The  flow  of  Chittenango  Creek  is  regulated  by  storage  in  Cazenovia 
Lake  and  Erieville  reservoir.^ 


ERIEVILLE  RESERVOIR. 

Tributary  watershed _ square  miles.  _  5. 4 

Storage  capacity cubic  feet..  818,424,000 

Water  surface acres..  340 

CAZENOVIA  LAKE. 

Tributary  watershed    square  miles..  8.7 

Storage  capacity cubic  feet..  206,907,000 

Water  surface sc^uare  miles..  1.7 

From  Chittenango  Falls  to  Chittenango  village,  a  distance  of  5 
miles,  the  stream  falls  from  elevation  860  feet  above  tide  to  elevation 
420.  From  the  foot  of  Chittenango  Falls  to  Chittenango  village  the 
stream  flows  through  a  deep,  narrow  valley,  where  several  water  pow- 
ers have  at  one  time  been  in  use,  now  mostly  abandoned. 

The  accompanying  table  shows  the  mean  daily  stage  of  the  stream. 

A  freshet  December  15,  1901,  raised  the  water  to  elevation  7  feet  on 

the  gage  board. 

Drainage  area  of  Chittenango  Creek, 

Loctton.  ;    ^^ 


Chittenango  gappng  station. 
Bridgeport  gaging  station . 
Mouth  of  stream 


•Described  on  page  112. 

f>  Report  on  New  York  State  Barge  Canal  Survey,  p.  663. 

o  Including  Chenango  Biver  area  made  tributary  to  feed  Erieville  reservoir. 


307 
809 
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Daily  gage  height,  in  feet,  of  Chittenango  Creek,  at  Chittenango,  N,  Y.,for  190U 


Day. 

May. 

• 

1 

2 

3 ' 

4 ::..:: :::  :---:" 

5 1 

6 ! 

T 

8 

9 

10..    

11 

12 

13 

14 

15.. 

16 1 

17 1     

18 ]...! 

19 1 

21 

22 

1 

2.0 

23 

2.42 

24 

2.15 

25 

2.1 

28 

27 

...... .... ...... .. . ......  1 

2.12 
2.1 

28 

2.25 

29 

2.47 

30 

2.65 

31 

2.6 

June. 


2.6 
2.8 
2.47 
2.35 
2.3 
2.22 
2.85 
2.62 
2.45 
2.25 
2.15 
2.17 
2.1 
2.05 
0 
0 
,0 
95 
.95 
2.72 
2.97 
2.5 

2.m 

2.4 
2.2 
2.2 
2.1 
2.0 
2.0 
1.9 


2. 

2. 
2. 
1. 
1. 


July. 


1.9 

1.9 

1.86 

1.85 

2.0 

2.1 

2.05 

1.9 

1.9 

1.9 

1.9 

1.9 

1.8 

1.8 

1.75 

1.8 

1.85 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.82 

1.8 

1.75 

1.7 

1.7 

1.8 

1.82 


Aag.   ,  Sept. 


]. 
1. 
1. 


1.75 

1.75 

1.8 

1.8 

1.8 

1.82 

1.9 

1.87 

1.82 

1.85 

1.75 

.9 

9 

.9 
1.9 
1.85 
1.87 
1.8 
1.85 
1.9 
1.9 
1.9 
1.9 
1.92 
1.8 
1.85 
1.85 
1.85 
l.a5 
1.87 
1.9 


1.95 

1.95 

1.85 

1.77 

1.8 

1.8 

1.72 

1.7 

1.7 

1.8 

1.7 

1.77 

1.85 

1.77 

1.76 

1.75 

1.8 

1.77 

1.82 

1.77 

1.82 

1.77 

1.77 

1.77 

1.77 

1.77 

1.75 

1.76 

1.75 

1.77 


Oct. 


1.77 
1.77 
1.77 
1.77 

i.n 

1.77 

1.76 

1.77 

1.77 

1.77 

1.77 

1.77 

1.77 

1.77 

1.77 

1.77 

1.77 

1.8 

1.82 

1.8 

1.77 

I.n 

1.82 

1.85 

1.85 

1.85 

1.85 

1.82 

1.82. 

1.8 

1.8 


Nov. 


1.8 

1.8 

1.8 

1.82 

1.85 

1.82 

l.SH 

1.85 

1.87 

1.87 

1.8 

2.05 

2.0 

1.8 

1.8 

2.0 

1.8 

1.8 

1.8 

.8 
8 

,8 
1.8 
1.87 
1.87 
1.95 
1.87 
2.0 
1.9 
1.9 


1. 
1. 
1. 


Dec. 


1.93 

2.02 

2.4 

1.8 

1.85 

1.85 

1.85 

1.95 

8.35 

2.4 

2.27 

2.22 

2.22 

2.67 

4.65 

as 

3.4 

3.3 

3.0 

2.45 

2.4 

2.05 

2.0 

2.0 

0 

0 

0 
2.0 
2.2 
2.2 
2.1 


Principal  water  powers  on  Chittenango  Creek, 


No.  of 
dam. 

Location. 

Available 
head. 

Description. 

1 

Bridireport 

Feet. 
6 

6to8 

5 

8 

14 
14 

8 

6to8 

6  to  8 

120 

10  to  12 

10 

Snyder    Brothers*   gristmill; 

wheels  rated  115  ii.  P. 
Snyder     Brothers'     sawmill; 

wheels  rated  about  20  H.  P. 
State  canal  feeder  dam. 

1 

do 

2 

Chittenango , 

3 

_do 

Walrath's  dam;  abandoned  iron 

4 

do 

works. 
Chittenango  Boiler  Mills;  rated 

57  H.  P. 
Chittenaniro  Cotton  Mill;  aban- 

4 

do 

5 
6 

7 
8 
9 

do  .  

Chittenango  Springs 

Above  Chittenango  Springs. . 

Chittenango  Falls 

do 

doned;  owns  one-half  power 

at  dam. 
Abandoned  distillery. 
Nesbet's  sawmill. 
Marl  lime  and  sawmill. 
Undeveloped. 
Abandoned  repair  shop. 
Bentley*s  dam,  gristmill 

10 

Cazenoyia 

SKANEATELES  LAKE  OUTLET. 

Skaneateles  Lake  is  fifth  in  size  of  the  Finger  Lakes  tributary  to 
Seneca  River.  Its  run-off  is  of  special  interest  as  illustrating  the 
effect  of  lake  storage  on  the  regimen  of  flow  of  that  stream.  The  lake 
lies  in  a  deep,  narrow  vallej^^  conducive  to  rapid  run-off,  so  that  the 
water  level  of  the  lake  fluctuates  frequently.  Owing  to  extensive 
lake  storage  the  variations  in  the  outflow  are  very  moderate.     The 
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lake  and  its  watershed  are  shown  on  the  Skaiieateles  sheet  of  the 
United  States  Geological  Survey.     The  watershed  areas  are  as  follows: 

Drainage  area  of  Skaneateles  Lakes. 

Square  miles. 

Land  surface  above  State  dam  at  Skaneateles 60.25 

Water  surface  of  lake  at  Skaneateles 12.75 

Total  drainage  area  above  foot  of  lake _ 73 

Total  area  above  Willowglen  weir 74.25 

Total  area  above  Erie  Canal  at  Jordan _-d8 

The  elevation  of  Skaneateles  Lake  is  867  feet  above  mean  tide,  and 
that  of  the  outlet  at  £rie  Canal  crossing,  near  Jordan,  about  400  feet. 
The  intervening  fall  of  467  feet  is  largely  taken  up  by  water  powers 
situated  at  17  dams  on  the  outlet  in  the  intervening  length  of  12  miles. 
The  power  is  chiefly  used  for  paper,  woolen,  flour,  and  furniture 
manufacturing. 

The  dam  at  the  foot  of  the  lake  was  originally  constructed  by  the 
State  of  New  York  in  1844.  In  1893  the  masonry  dam  at  the  foot  of 
the  lake  was  rebuilt  by  the  Syracuse  water  board,  and  since  July  1, 
1804,  the'lake  has  been  used  as  the  storage  reservoir  for  the  munici- 
pal supply  of  the  city  of  Syracuse,  the  water  being  taken  a  distance  of 
10|  miles  through  a  30-inch  cast-iron  conduit. 

A  record  of  the  elevation  of  water  in  Skaneateles  Lake  reservoir 
has  been  kept  each  week  since  January  1,  1878,  by  gate  keepers  of 
New  York  State  canals.  The  results  of  this  record  may  be  found  in 
the  Annual  Report  of  the  Superint^endent  of  Public  Works  on  Canals, 
for  1899,  pages  156-159. 

In  connection  with  condemnation  proceedings  for  the  acquisition  of 
water  rights  on  Skaneateles  outlet  by  the  city  of  Syracuse,  a  number 
of  gagings  of  the  outflow  from  the  lake  were  made,  some  of  the  results 
of  which  have  been  reduced  to  second-feet  and  are  given  below.* 


Mean  fiailyjlmp,  in  second-feet,  at  Skaneateles  Lake  dam,  Skaneateles ,  N,  1'.,  2890. 

[Drainage  area,  73  square  miles.] 


Day. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

Sept. 

Oct. 

Nov. 

Dec. 

1    

108.8 

106.8 

107.8 

106.9 

105.5 

105.1 

104.0 

101.7 

1QS.5 

100.1 

96.1 

96.6 

94.8 

94.2 

92.8 

93.0 

95.5 

102.1 

18.9 

101.7 

105.1 

101.5 

99.9 

98.6 

101.7 

101.4 

98.3 

99.4 

101.9 

105.7 

112.1 

115.5 

118.4 

118.3 

121.9  ' 

121.2 

120.9 

122.6  ' 

121.1 

119.4 

"iie.'s 

117.3 
121.4 
118.4 
116.7 
116.3 
114.1 
94.2 
100.1 

il8 

97.3 

101.5 

98.9 

97.9 

98.3 

101.7 

104.6 

102.9 

99.9 

100.4 

108.8 

101.9 

101. 1 

102.9 

117.8 
114.8 
116.7 
114.8 
113.6 
113.3 
117.0 
117.2 
116.7 
106.2 
122.6 
122.5 
120.6 

107.5 

112.8 

2 

'iS::::::::::::::: 

114.2 

3    

20 

112. 1 

4     

21. 

114.7 

5  

22 

112.4 

6          

23 

107.7 

7 

....  .-^^ 

24 

107.8 

8    

25 

9 

26 

126.8 
119.8 
117.8 
112.7 
112.1 

107.8 

10 

27 

108.2 

11 

28 

29 

107.8 

12 

105.8 

13 

30 

107. 7 

14 

31 

107.3 

15 

Mean 

16 

117.8 

100.88 

113.4 

17 

■AbBtracted  from  Proceedings  and  Evidence  before  Commissioners  of  Appraisal,  Supreme 
Coort,  Appellate  Division,  Fourth  Department  City  of  Syracuse  v.  Richard  M.  Stacey  et  al., 
Vols.  I-X,  ioclusiva 
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Mean  daily  flmVy  in  aecond-feet,  at  Skaneatelea  Lake  dam^  Shaneateles,  N.  1' ,  1891. 

[Drainage  area,  73  square  miles.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

'  July. 

1 

1 

108.0 
107.6 
102.7 
108.2 
108.7 
102:7 
102.1 
101.9 
102.1 
101.  H 
101.9 
102.6 
103.8 
104.5 
103.5 
05.5 
88.1 
104.3 
90.9 
93.0 
92.7 
106.8 
106.5 
107.3 
107.7 
106.9 
106.8 
105.5 
105.4 
106.3 
110.9 

113.5 
112.2 
117.6 
117.2 
118.8 
98.1 
112.7 
114.2 
117.9 
1(Q.4 
116.6 
117.8 
95.0 
98.3 
117.9 
119.5 

"'87.'7' 
94.8 
112.5 

"iaJ.T 

134.0 
121.1 
128.0 
132.7 

ia5.o 

145.8 
115.2 

139.5 
143.8 
143.8 
139.2 

i:».2 
iae.2 

139.3 
139.3 
150.6 
167.4 
182.9 
195.3 

"i89.'i" 
186.0 
183.9 
176.7 
181.4 
176.7 

"  '268.' 8* 
251.1 
248.0 
240.1 
234.1 
282.5 
240.1 

285.6 
3a5.6 
230.1 
315.5 
309.3 
304.6 
201.5 
196.  K 
189.1 
199.9 
215.5 

120.6 
123.7 
119.8 
116.3 
112.8 



2 

'"94.*3' 
98.6 

102.3 

3 

82.8 

4 

80.9 

5 

80.9 

6 

78.4 

7 

80.4 

8 

82.7 

99.9 

96.7 

95.2 

95.5 

92.7 

92.1 

91.6 

87.4 

87.3 

96.6 

107.7 

104.8 

104.0 

104.5 

108.1 

104.3 

ICC.H 

101.7 

90.9 

90.8 

89.9 

100.4 

80.4 

9 

79.9 

10 

82.5 

11 

88.5 

12 

18 

196.8 
190.6 
195.3 
195.3 
193.7 
193.3 

"i86.6' 
179.8 
179.8 
1T0.5 
167.4 
164.3 

87.7 

14 

86.9 

15 

93.7 

16 

82.5 

17 

77.6 

18 

82.4 

19 

88.9 

20 

89.4 

21 

90.5 

22 

90.7 

23 

91.9 

24 

90.9 

25 

91.3 

26 

27 

131.3 
135.4 
134.6 
132.1 

89.7 

28 

104.3 

29 

124.1 

30 

150.4 

31 

148.3 

Mean...... ...__... 

102.9 

182.7 

186.6 

116.4 

96.4 

94.9 

Mean  daily  flow y  in  second-feet,  of  Skaneateles  outlet  at  Stotts  tveir,  Willoinglen^ 

N.  Y. ,  for  189^. 

[Drainage  area,  74  square  miles.] 


Day. 

Aug. 

Sept. 

96.6 

100.9 

96.6 

Oct. 

Nov. 

1 

Dec.   , 

Day. 

Aug- 

Sept 

"■i67.'7 

108.3 
104.0 
100.1 
104.0 
106.9 

i65."4" 

105.4 

97.9 

98.6 

101.7 

Oct. 

Nov. 

Dec. 

1 

97.9 

"i62.'5 
100.3 
107.7 
103.2 
103.5 
96.3 

"'97.'9" 
94.8 

"ioi.'f 

100.9 
101.7 

86.2 
78.4 
78.4 
91.1 
88.4 

""85."6" 
86.2 
84.8 
85.6 
86.3 
83.6 

77.0 
81.3 
79.8 

1 
88.4 
87.6 
82.6 

'77."6" 
74.2  ' 
73.6 
95.6 
88.4 
85.6 

""82.*6" 
81.8 
84.0 
85.6  ! 
84.8  ' 
82.6 

18 

19 

30 

21 

104.0 
119.5 
108.2 

96.4 
106.9 
95.6 
94.8 
94.1 

'  "9i."i' 

90.5 
89.1 
96.4 

88.4 
88.4 
94.8 

80.4 
92.7 

""ss.'i" 

85.6 
88.4 
93.7 
89.7 
85.6 

'  89."i" 
86.9 
85.6 

3 

81.9 

3 

81.2 

4 

81.2 

5 

99.4 

94.1 

94.8 

103.2 

102.5 

100.9 

23 

23 

34 

25 

26 

27 

38 

121.1 
130.3 
131.1 
146.6 
90.4 
98.6 

80.4 

6 

81.3 

7 

81.2 

8 

9 

10 

81.2 

11 

80.4 

13 

97.9 

97.9 

96.4 

110. 1 

111.6 

110.8 

29 

30 

31 

Mean 

96.'4 

100.1 

96.6 

78.4 

13 

77.8 

14 

77.0 

15 

16 

17 

104.0 
108.2 

100.7 

101.9 

97.7 

85.2 

83.1 
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Mean  daily  flow,  in  second-feet,  of  Skaneateles  outlet  at  Stotfs  veir,  Wiilouylen, 

JV.  Y,,  for  1893. 

[Drainage  area,  74  square  miles.] 


1 
>> 

4 
5 

6 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
21) 
21 

24 
25 

2« 
27 
28 
29 

db 

31 


Day, 


Mean 


Jan.    I    Feb. 


Mar.   '   Apr.      May 


79.8 
82.6 
80.4 
78.4 
76,4 
75.6 


71.6 
68.9 
69.6 
68.9 
69.9 
67.6 


(«.7 
61.2 
6117 
61.2 
58.6 
56.1 


66.3 
64.3 
63.7 
58.6 
57.4 


I 


68.9 
68.4 


68.0 


67.6 
67.6 
69.6 
68.4 


77.0 
78.4 
76.4 
74.2 
75.0 
75.6 


75.6 

"73."6" 
77.0 

77.8 
77.0 


78.4 
77.0 


77.0 
77.8 
77.0 
76.4 


71.6 

75.6 

78.4 

74.2 

76.4 

73.0 

74.2 

81.8 

72.2 

79.8 

70.  U 

77.0 

75. 0 
75.6 
74.2 
75.0 
77.0 
78.4 


81, 

81. 

85.6 

86.9 

88. 

88. 


2 

,8 


4 
4 


86.9 
85.6 
84.0 
84.8 
86.9 


80.2 


88.4 


98.1 


100.1 
98.6 
IW.O 
187.5 
254.2 
254.2 


254.2 
234.1 

2:u.i 

234.1 
2:J0.9 
227.8 

"224.7" 
:.^21.6 
230.9 
234.1 
246.5 
244.9 


237.2 
246.5 
252.6 
249.5 
246.5 
244.9 


24^14 
241.8 
241.8 

222.7 


June. 


July. 


118.7 
153.6 
151.7 
\W.  0 
148.3 
145. 1 

"i4i."7' 
141.7 
141.7 
145. 1 
148.3 
146.6 

m.i 

145. 1 
143.5 
145.1 
145.1 


158.1 


164.3 
\M.  3 
164.3 
164.3 
162.7 

i65.'8' 

1»U.3 

161.2 

161.2 

156.5 

155.0 


151.7 
148.3 
151.7 
151.7 

156. 1 


.Sei)t. 


241.8 

156.5 

224.7 

221.6 

1.'»;J.6 

15:J.  6 

220.1 

151.7 

195.3 

15(.)  0 

179.8 

148.3 

128.3 

IM.  3 

123. 4 

121.8 

164.3 

119.6 
112.5 
112.5 

lir.2 

129.1 


113.6 


120.6 
115.0 


157. 


3 


11 


i.ii 


Mean  daily  flow,  in  second-feet,  of  Skaneateles  outlet  at  Stotts  tceir,  Willowglen, 

N.  y.,forlSi)4. 


[Drainage  area,  74  square  wiles.] 


1. 

o 

3. 
4. 
5. 


Day. 


June. 


6 

7.5 

7 

5.7 

8 

4.5 

9 

4.0 

10 

11 

3.5 

12 

4.0 

13 

4.5 

14 

3.5 

15 

3.5 

16 

3.5 

17 

18 

2.5 

19 

10.0 

20 

2.0 

21  

23.0 

22 

11.0 

23 

2.6 

24 

25 

6.8 

36 

21.0 

27 

17.2 

28 

27.0 

29 

29.0 

30 

25.0 

31 

July.  ,  Aug. 


Mean. 


10.1 


15.4 
19.0 
17.2 
15. 4 
15. 4 
17.2 

":J9."7' 
42.0 

av  2 

31.0 
29.0 
31.0 

'27."0' 
2.5.0 
25.0 
23.0 
23.0 
27.0 

'27."6" 
31.0 
:i7.6 
72.2 
69.7 
59.0 

"56."6 
54.0 

3:3.2 


Sept. 


54.0 

37.5 

56.4 

6(i.8 

59.0 

<W.8 

59.0 

&5.5 

54.0 

66.8 

56.0 

81.0 

56.0 

102.0 

54.0 

102.0 

5SK0 

105.0 

54.0 

81.0 

m.  0 , 

78.0 

54.0 

78.0 

54.0 

81.0 

56.0 

84.0 

515.0 

81.0 

54.0 

81.0 

54. 0 

81.0 

56.0 

84.0 

64.2 

86.8 

61.6 

86.8 

.59.0 

8ti.8 

56.0 

84.0 

54.0 

81.0 

61.6 

78.0 

ft4.2 

78.0 

61.6 

78.  () 

64.2 

78.0 

61.6 

75.1 

61.6 

72.2 

5ft.  0 

72.2 

m,  4 

Oct. 

Nov. 

Dt>c. 

78.0 

81.0 

72.2 

78.0 

78.  (»           78.0 

78.0 

84.0 

81.0 

84.0 

;      81.0 

K4.0  1 

1      81.0 

84.0 

78.0 

84.0 

78.0 

84.0 

81.0 

81.0 

87.0 

81.0 

87.0 

78. 0 

84.0 

78. 0 

87.0 

78.0 

84.0 

78.0 

87.0 

78.0 

87.0 

78.  0 

87.0 

81.0 

81.0 

81.0 

81.0 

78.0 

81.0 

78.0 

81.0 

78.0 

78.0 

78.0 

81.0 

78.0 

84.0 

78.0 

84.0 

78.0  1 

81.0 

78.0  ' 

75. 2 

78.0  '... 

75. 2 

75.2 

V5. 2 

75. 2 

75. 2 

75.2  1 

78.0 

56.0 


79.3  1      81.2 


I 


r9.4 


75.1 
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The  records  included  are  as  follows: 

At  State  dam,  at  foot  of  lake,  October  26, 1890,  to  .Tiily  31,  1891. 

At  Stotts  farm  weir,  Angnst  16,  1892,  to  September  19,  1898. 

At  Stotts  farm  weir,  June  6,  1894,  to  December  2,  1894. 

At  Jordan,  September  26, 1890,  to  October  28, 1891. 

At  Jordan,  Aagnst  16,  1892,  to  November  30.  1892. 

At  old  Willowglen  weir,  March  10  to  July  13,  1895. 

At  new  Willowglen  weir,  July  14, 1895,  to  date. 

The  first  tiible  sliows  the  estimated  discharj^e  through  the  dam  at 
the  foot  of  the  lake  for  the  i)eriod  from  September  26,  1800,  to  Fel)ru- 
ary  27,  1892,  inclusive.  At  the  time  these  measurements  were  made 
the  dam  had  a  spillway  48  feet  in  length,  with  a  flat  and  nearly  hori- 
zonta.1  crest  4.5  feet  in  width.  The  crest  was  obstructed  by  supports 
for  a  footbridge,  by  which  the  overflow^  was  divided  into  a  number  of 
shorter  sections.  There  were  also  six  rectangular  gateways  through 
the  dam  having  their  sills  at  a  uniform  elevation  of  9.33  feet  below 
the  crest  line.  Four  gateways  wei'e  4  feet  wide  and  two  were  3.5  feet 
in  width.  Sliding  wooden  sluice  gates  were  used,  which  were  capable 
of  being  raised  4  or  5  feet.  No  allowance  for  leakage  has  been  made, 
and  the  results  are  considered  as  somewhat  roughly  approximate. 

The  second  series  of  tables  shows  the  results  of  measurements  of 
discharge  of  Skaneateles  Lake  at  the  Stotts  farm  weir,  situated  6,000 
feet  north  of  the  foot  of  the  lake  and  receiving  drainage  from  1.25 
square  miles  tributary  to  the  outlet,  in  addition  to  the  drainage  area 
of  the  lake  itself.  The  weir  had  a  clear  crest  30  feet  in  length  and 
seven-eighths  inches  in  breadth.  Tlie  flow  has  been  computed  by 
means  of  the  Francis  formula  for  a  sharp-crested  w^eir.  The  crest  was 
somewhat  irregular,  and  the  resulting  calculated  discharge  is  con- 
sidi^red  as  roughl}'^  approximate  only. 

In  order  to  determine  the  run-off  to  the  watershed  contribut/ed  by 
the  drainage  area  of  the  outlet  itself,  from  the  foot  of  the  lake  to  Jor- 
dan, the  following  series  of  gagings  were  made,  covering  the  period 
from  September  20,  1890,  to  Novembei'  30,  1892.  The  drainage  area 
of  93  square  miles  at  Jordan  includes  73  square  miles  the  run-off 
from  which  is  subject  to  lake  storage,  and  20  square  miles  >vhich 
drains  directly  into  the  outlet.  The  measurements  at  Jonlan  were 
made  by  means  of  tube  floats  by  timing  the  interval  require<l  for 
their  passage  through  a  section  of  the  stream  channel  100  feet  in 
length. 

Beginning  March  6,  1895,  a  daily  record  of  the  depth  of  water  flow- 
ing over  a  standard  sharp-crested  gaging  weir  has  been  kept  by  the 
water  department  of  Syracuse.  The  weir  is  located  at  Willowglen, 
1^  miles  below  the  foot  of  the  lake.  It  has  complete  contractions  at 
the  ends,  the  length  of  crest  being  as  follows: 

Peet. 

MarchO  to  July  13,  1895,  inclusive 29.5 

July  14,  1895,  todate 27.0 

Tli(*  discharge  over  this  weir  has  been  calculated  by  means  of  the 
Francis  formula,  with  proper   allowances  for  end  contractions  and 
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velocity  of  appioach.     Four  current-meter  measureuients  of  the  dis- 
charge of  Skaneat'Cles  outlet  were  made  during  the  i)reseiit  season. 
Mecumrements  of  Skaneateles  outlet  at  Willowgleiiy  N.  Y. 


Date. 


1901. 

July  20» 

Anga8t29''  _ _. 

Do.»» 

Do.»» 


Depth  on 
weir. 


Inches. 
13.75 
11.97 
12.02 
12.02 


Calculated 

flow 
over  weir. 


Sec.  feet. 
118.0 

90.8 
91.2 
91.2 


Diachage  by  current 
meter. 


Second- 
feet. 

Per  cent  of 

weir 
discharge. 

117.8 
92.0 
88.0 
92.0 

104.2 

101.3 

96.5 

101.3 

•R.  E.  Horton,  hydrographer.  ^E.  C.  Murphy,  hydrographer. 

The  crest  is  level  and  the  depth  of  overflow  is  measured  from  a  stake 
5.2  feet  upstream  from  the  weir.  The  channel  above  is  straight  and 
has  an  average  depth  of  about*  1.5  feet  below  the  weir  crest.  The 
velocity  of  approach  varies  from  zero  to  2  feet  per  second.  As  stated 
above,  water  has  been  diverted  from  Skaneateles  Lake,  beginning 
July  1,  1894. 

Mean  daily  flow,  in  second-feet,  of  SkaneateleJt  outlet  at  Jordan^  N,  F.,  for  1890, 

[Drainage  area,  93  square  miles.] 


Day. 


Sept. 


1 

2 

3 

4 

5 

6 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 


Oct. 


154.2 
159.6 
144.5 
147.4 
143.7 
158.1 
150.6 
155.0 
164.3 
150.9 
l.W.O 
146.6 
151.6 
156.5 
i:i7.6 
i:}7.9 
149.7 


Nov. 

146.3 
116.1 
159.6 
1.^.7 
146.8 
142.9 
133.5 
147.8 
151.4 
158.1 
143.5 
161.2 
158.1 
161.2 
171.0 
l.'i6.5 


162.7 
176.2 
167.4 
1.S2.5 
167.4 
168.9 

138.' 4 
178.3 
1.58.1 
148.9 
140.2 
161.2 
159.6 
176.7 
181.4 


Day. 

Sept. 

Oct. 

Nov. 

Dec. 

18 

141.1 
168.9 
164.3 
165.8 
153.6 
151. 7 
209.3 
179.8 
123.2 
147.1 
153.7 
158.1 
135.2 
1,55.0 

"i6i."2' 
179.8 
168.9 

#158. 1 
133.1 

■■175.2" 
17JJ.6 
162.7 
156.5 
158.1 
161.2 

161.2 

19 

141.7 

20 

21 

23 

1T9.8 

23  - 

166.8 

24 

147.8 

25 

26 

170.5 
162.8 
154. 5 
150.0 
146.2 

27 

1  38  

1  29 , 

W 

31 

Mean 

156.6 

153.9 

155.2 

161.6 

Mean  daily  flow,  in  second-feet ,  of  Skaneateles  outlet  at  Jordan,  N,  F.,  for  1891, 

[Drainage  area,  93  square  miles.  ] 


Day. 


1- 

2 

3. 

4. 

5. 

6. 

7. 

8. 

9- 
10. 
11. 
12. 
13. 
14.. 
16.. 
16. 
17. 


June.  I  July.     Aug 


129.1 
127.8 
121.2 
119.6 

i;».o 

126.2 
119.6 


139.2 
91.9 
106.6 
1QK.9 
114.7 
108.6 
111.1 
120.4 
74.8 
118.8 

'ii8.'3' 
117.0 
130.8 
122.3 
130.7 


189.1 
164.5 
153.7 
123.7 
144.3 
160.4 
182.9 
183.9 


Sept. 

Oct. 

139.6 
141.3 

'"i48.'2 

168.9 
172.1 
172.0 
164.3 
168.1 
152.7 
160.6 


151.3 
162.7 
150.4 
1.5:3. 1 
153.3 
149.6 
161.4 


1.54.8 
156.5 

163. 7 
150. 5 
13U.  6 

145. 8 

im.  0 


139.9 
143.4 


Day. 

June. 
119.6 

July. 

Aug. 
165.8 

Sept. 

Oct. 

18 

110.1 

149.8 

19 

131).  2 

123.7 

166.5 

141.5 

L54.1 

20 

i:«).8 

126.5 

158.1 

140.1 

166.6 

21 

130. 0 

121.9 

138.8 

148.0 

164.3 

22 

14:).  9 

112.2 

144. 6 

139.8 

166.0 

23 

i:8.5 

97.0 

15}).  ({ 

146.2 

152.2 

24 

132.2 

102.6 

146.2 

141.1 

140.8 

25 

130.9 

98.4 

132.1 

141.6 

135.6 

26 

128.8 

128.2 

161.4 

27 

134.6 

100.6 

123.2 

130.3 

38 

116.8 
119.5 

11:3.2 

140.3 

29 

123.4 

.•» 

137.3 

31 

187.5 

118.1 

127.8 

Mean. 

115.3 

153.1 

146.6 

148.7 
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Mean  daily  flow,  in  seconid-feet,  of  Skaneateles  outlet  at  Jordan,  N.  F.,  for  1892, 

[Drainatpe  area,  93  square  mllee.] 


Day. 

Aug. 

Sept. 

Oct. 

1 
Nov. 

1 

Day. 

Aug. 

Sept. 

Oct 

Not. 

1 

108.6 

96.9 

106.7 

117.3 

1 

18 

118.3 
113.3 
123.1 

'  i24."6" 
123.5 
117.5 

115.8 
110.9 
113.5 

114.8 

2 

19 

20 

196.5 

3 ^ 

119.6 
128.8 
150.8 
182.5 
124.8 
121.6 

117.3 
118.3 
115.8 

■'ii8.'9 

4 

21 

126.9 

5 

110.4 

22 

144.5 
134.2 
145.1 
170.5 
148.8 
122.3 

119.9 

6 

23 

117.2 
126.5 

"iio.T 

129.4 

109.4 

7 

24 

113.7 

8 

25 

114.5 

9 

128.7 
103.4 

26 

107.8 

10 

119.6 
111.9 

"iis.'s" 

117.9 
116.1 

106.0 

■i69.'7 

'  ■il2."2 
101.7 

27 

11 

28 

12;).  5 

119.9 

J2 

111.1 
105.8 

29 

30 

117.8 
112.1 
113.3 

110.5    

113.5  1 

113.9 

13 

108.9 

14 

81 

15. 

Mean 

16 

"i22."5 
119.5 

115.6 
122.1 

128.5 

116.5 

121.2 

114.6 

17 

119.2 

169.4 

1 

The  following  tables  represent  the  mean  daily  flow  in  the  outlet, 
not  including  diversion.  The  table  represents  the  actual  volume  of 
water  flowing  down  the  outlet  channel.  To  obtain  the  actual  run-off 
from  the  watershed,  the  amount  of  diversion  for  municipal  supply 
should  be  added.  This  has  been  done  in  the  following  summary, 
showing  the  actual  run-off  in  inches  on  the  watershed  deduced  from 
all  the  available  records.  The  flow  in  the  conduit  leading  from  Skan- 
eateles dam  to  Syracuse  is  determined  by  measuring  the  effective  head 
and  area  of  discharge  in  the  gatehouse  at  Skaneateles  village.  The 
gates  are  4  in  number.  They  are  2.5  feet  wide  and  4.5  feet  high.  The 
flow  is  regulated  by  gate  No.  3,  and  the  discharge  is  calculated  for 
each  day  from  the  formula  for  orifices.  The  coefficient  used  is  stated 
to  be  0.62. 

The  recorded  depths  on  Willowglen  weir,  together  with  the  esti- 
mated monthly  water  consumption  by  the  city  of  Syracuse,  have  been 
furnished  by  John  H.  Moffitt,  superintendent  Syracuse  water  depart- 
ment. 

Mean  monthly  run-off  of  Skanenteles  outlet  at  Stotts  weir,  Willowglen,  N,  Y, 

[Drainage  area,  74  square  miles.] 


Month. 

Mean  monthly  flow  in 
second-feet. 

1892.        189a        1894. 

Run-off  in  second -feet 
per  square  mile. 

Run-off  in  inches  on 
dralna^  area. 

1802. 

1893. 

1894. 

1892. 

1893.        1894. 

1 

January  

68.0 
74.7 

0.92 
1.01 
1.08 
1.28 
3.01 
2.13 
2.12 

'"i.*5e" 

1.06 
1.05 
1,24 
1.41 
3.46 
2.39 
2.44 

February  

March 

80.2 
93.1 

April 

May 

222.7 
158.1 

June 

in  1 

""*i.'46" 
1.38 
1.32 
1.15 
1.11 

0.14 

.45 

.76 

1.07 

1.09 

\.m 

1.01 

"1.68' 
1.56 
1.62 
1.2B 
1.28 

0.16 

July 

157.3  ,      38.2 

.52 

Aueust 

id6!7 

'      ."WO 

.87 

September 

101.9 
97.7 

85.2 
82.1 

117.5 

79.3 
Kl  2 

1.19 

October 

1.25 
1.19 
1.16 

November 

79  4 

December 

75.1 
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Mean  daily  flow^  in  9ec<nidrfeet^  of  Skaneateles  outlet  at  Willotpglen  weir  for  1895, 

[Drainage  area,  74  square  miles. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

108.4 
103.4 
108  4 
108.4 
108.4 
103.4 
106.6 
108.4 
100.8 
136.0 
140.8 
186.0 
186.0 
186.0 

m.o 

171.0 
167.4 
167.4 
164.0 
164.0 
164.0 
167.4 
167.4 
164.0 
164.0 
164.0 
136.0 
122.4 
119.2 
116.0 

112.8 

109.7 

100.7 

156.6 

160.2 

156.6 

150.0 

150.0 

109.8 

109.8 

109.8 

112.8 

112.8 

122.4 

129.0 

122.4 

122.4 

122.4 

97.6 

91.4 

85.4 

85.4 

85.4 

85.4 

85.4 

85.4 

108.4 

85.4 

91.4 

85.4 

85.4 

86.4 
85.4 
86.4 
85.4 
85.4 
91.4 
85.4 
85.4 
86.4 
86.4 
85.4 
a5.4 
86.4 
85.4 
85.4 
86.4 
85.4 
85.4 
86.4 
82.6 
82.6 
85.4 
86.4 
82.6 
79.8 
79.8 
79.8 
79.8 
79.8 
77.0 

77.0 
82.6 
82.6 
82.6 
66.4 
85.4 
86.4 
85.4 
86.4 
85.4 
86.4 
86.4 
88.4 
81.4 
88.3 
88.3 
88.8 
88.3 
91.2 
94.2 
94.2 
94.2 
94.2 
94.2 
94.2 
94.2 
94.2 
100.3 
100.3 
108.4 
100.3 

89.7 

100.8 

97  2 

97.2 

97.2 

100.3 

100.3 

100.3 

100.3 

100.3 

100.3 

98.8 

100.3 

100.8 

97.2 

97.2 

97.2 

97.2 

97.2 

96.7 

96.7 

95.7 

97.2 

97.2 

97.2 

97.2 

95.7 

95.7 

95.7 

97.2 

97.2 

97.2 

100.3 

100.3 

100.3 

100.3 

100.3 

97.2 

97.2 

100.3 

97.2 

97.2 

97.2 

97.2 

97.2 

95.7 

95.7 

95.7 

95.7 

96.7 

96.7 

100.3 

95.7 

95.7 

95.7. 

95.7- 

95.7 

95.7 

95.7 

95.7 

97.2 

97.2 

95.7 

97.2 

95.7 

95.7 

95.7 

96.7 

95.7 

96.7 

97.2 

95.7 

95.7 

97.2 

100.8 

97.2 

97.2 

96.7 

97.2 

100.3 

100.3 

100.8 

100.3 

100.3 

100.8 

100.8 

106.6 

106.6 

106.6 

106.6 

106.6 

100.8 

100.3 

100.3 

97.2 

97.2 

97.2 

97.2 

97.2 

97.2 

100.3 

106.6 

100.3 

100.8 

100.3 

94.2 

94.2 

94.2 

94.2 

94.2 

94.2 

94.2 

97.2 

97.2 

97.2 

97.2 

100.3 

100.8 

100.8 

97.2 

94.2 

94.2 

94.2 

_ 

94.2 

2 

97.2 

3 

4 

97.2 
97.2 

5 

94.2 

6 

85.5 

7 

80.0 

8 

81.4 

9 

81.4 

10. 

2.8 

48.7 

66.0 

91.4 

91.4 

85.4 

91.4 

91.4 

88.4 

91.4 

100.2 

100.2 

97.6 

97.6 

97.6 

100.2 

loo.  2 

94.5 

94.6 

97.6 

94.5 

100.4 

80.0 

11 

80.0 

12 

80.0 

18 

80.0 

14 

80.0 

15 

80.0 

16 

80.0 

17 

80.0 

18 

80.0 

10 

81.4 

20 

80.0 

21 

80.0 

28 ... 

82.8 

23 

82.8 

24 

82.8 

25 

82.8 

26. 

27 

82.8 
85.5 

28 

86.5 

29 

85.5 

30 

82.8 

31 

82.8 

Mean 

87.2 

145.7 

110.7 

84.0 

97.8 

97.2 

99.2 

97.3 

84.1 

Mean  daily  flow,  in  second-feet,  of  Skaneateles  outlet  at  Willowglen  iveirfor  1896. 

[Drainage  area,  74  square  miles.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

77.3 
77.3 
77.3 
77.3 
77.3 
77.3 
77.3 
77.3 
77.3 
77.3 
77.3 
76.0 
76.0 
76.0 
76.0 
76.0 
76.0 
76.0 
74.7 
76.0 
74.7 
74.7 
74.7 
74.7 
74.7 
74.7 
74.7 
74.7 
78.6 
78.6 
77.3 

Aug. 

Sept. 

82.8 
82  8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
81.4 
81.4 
82.8 
85.5 
85.5 
85.5 
&5.5 
81.4 
81.4 
a5.5 
85.5 
85.5 
85.5 
85.5 
85.5 

Oct. 

Nov. 

Dec. 

1    .*.. 

82.6 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
78.7 
78.7 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
82.8 
80.0 
80.0 
80.0 
77.3 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 

80.0 
80.0 
80.0 
80.0 
80.0 
82.8 
82.8 
82.8 
85.5 
82.8 
80.0 
80.0 
80.0 
86.6 
82.8 
80.0 
82.8 
82.8 
82.8 
82.8 
80.0 
80.0 
82.8 
80.0 
80.0 
80.0 
80.0 
86.5 
100.8 

91.2 
91.2 
82.8 
82.8 
82.8 
82.8 
109.8 
91.2 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
85.5 
85.5 
86.5 
86.5 
85.5 
86.6 
86.5 
82.8 
82.8 
82.8 
82.8 
88.3 
80.0 
77.3 
86.5 
100.3 
100.8 

108.4 
91.2 
82.8 
82.8 
85.5 
82.8 
82.8 
82.8 
80.0 
80.0 
80.0 
80.0 
82.8 
80.0 
81.4 
81.4 
81.4 
82.8 
81.4 
81.4 
82.8 
82.8 
81.4 
81.4 
81.4 
80.0 
80.0 
78.7 
78.7 

109.8 

109.8 
109.8 
91.2 
85.5 
85.5 
86.5 
91.2 
91.2 
92.2 
86.9 
86.9 
86.9 
80.0 
80.0 
80.0 
80.0 
78.7 
78.7 
78.7 
78.7 
78.7 
78.7 
78.7 
78.7 
78.7 
80.0 
80.0 
80.0 
80.0 
80.0 
78.7 

78.7 
78.7 
78.7 
78.7 
78.7 
78.7 
89.8 
89.8 
89.8 
88.3 
88.3 
88.3 
88.3 
88.3 
88.8 
88.3 
88.3 
81.4 
81.4 
81.4 
82.8 
82.8 
80.0 
80.0 
80.0 
78.7 
78.7 
78.7 
80.0 
78.7 

77.3 

78.7 
78.7 
78.7 
78.7 
78.7 
78.7 
78.7 
78.7 
78.7 
78.7 
78.7 
78.7 
78.7 
78.7 
78.7 
78.7 
80.0 
80.0 
80.0 
80.0 
80.0 
78.7 
78.7 
78.7 
78.7 
78.7 
78.7 
78.7 
78.7 
78.7 

85.6 
85.5 
a5.5 
77.3 
77.3 
77.3 
77.3 
84.1 
80.0 
77.3 
77.3 
77.3 
80.0 
82.8 
82.8 
81.4 
80.0 
80.0 
78.7 
78.7 
78.7 
78.7 
78.7 
77.3 
77.3 
77.3 
77.3 
77.3 
77.3 
77.3 
77.3 

77.3 

77.3 

77.8 

77.8 

77.3 

77.3 

76.0 

76.0 

76.0 

76.0 

76.0 

74.7. 

74. 7{ 

76.  gj 

74. 7f 

74.71 

74.7* 

74.7 

74.7 

74.4 

74.7 

76.0 

77.3 

HO.O 

80.0 

74.7 

77.3 

80.0 

74.7 

73.4 

73.4 

2 

73.4 

3 

73.4 

4 

73.4 

5... 

69.6 

6 

70.9 

7 

70.9 

8 

74.7 

9 

74.7 

10 

72.2 

U 

69.6 

12 

69.6 

13 

14    

60.6 
69.6 

15 

68.4 

16 

67.1 

17   

67.1 

18 

67.1 

19 

65.9 

a) 

65.9 

21 

&5.9 

22 

65.9 

23 

65.9 

24 

65.9 

26 

65.9 

26 

65.9 

27 

65.9 

28 

65.9 

20 

30 

31 

64.6 
64.6 
65.9 

M««n 

80.0 

82.5 

89.1 

83.4 

84.3 

88.1 

76.3 

78.8 

83.5 

79.4 

76.2 

68.6 
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Mean  daily  flow,  in  second-feet ,  of  Skaneateles  outlet  at  Willowglen  iceir  for  1897. 

[Drainage  area,  74  square  mUe&  ] 


Day. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

IS 

13 

14 

Ifi 

10 

17 

18 

19 

20 

21 

22 

28 

24 

25 

2S 

27 

28 

29 

30 

81 


Jan.    Feb. 


65.8 
65.8 
65.8 
65.8 
70.9 
67.1 
«7.1 
64.0 
64.6 
64.6 
64.0 
66.8 
66.8 
66.8 
66.8 
66.8 
66  8 
66.8 
66.8 
64.6 
66.8 


Mean 


64.6 
63.4 
64.6 
64.6 
59.7 
69.7 
69.7 
69.7 
69.7 
00.9 


64.6 


60.9 
69.7 
69.7 
59.7 
69.7 
69.7 
69.7 
ri9.7 
60.9 
60.9 
60.9 
60.9 
59.7 
00.9 
60.9 
60.9 
60.9 
62.1 
62.1 
62.1 
62.1 
62.1 
03.4 
62.1 
68. 1 
63.1 
62.1 
60.9 


Mar.  Apr. 


May. 


62.1 
60.9 
62.1 
64.6 
64.6 
67.1 
67.1 


61.0 


64.6 

68.4 

69.6 

67.1 

67.1 

64.6 

64.6 

64.6 

64.6 

64.6 

64.6 

64.6 

80.0 

74.7 

74.7 

04.6 

67.1 

14.3 

8.8 

6.4 

6.4 

6.4 

6.4 

6.4 


53.3 


5.80 
5.80 
5.80 
6.80 
6.80 
0.44» 
8.80 
6.80 
7.60 
8.80 
6.40 
6.40 
5.80 
6.80 
20 
40 


6. 
0. 
6. 
6. 
5. 


80 
80 
80 
6.20 
6.20 


2.66 
8.00 
3.00 
5.20 
3.00 
2.66 
41.7 
?i.2 
09.6 
2.66 
69.6 
74.7 
94.2 
97.2 
97.2 
97.2 
97.2 


09.6 
09.6 
82.6 
82.6 
20  l«f».0 
20  82.6 
82.6 


10 
10 
20 
3.66 
8.66 
3.00 
3.00 


6.60 


80.0 
80.0 
80.0 
77.3 
74.7 
72.2 
72.2 


61.89 


June 

72.2 

July. 

77.8 

72.2 

76.0 

74.7 

76.0 

74.7 

74.7 

74.7 

74.7 

78.7 

74.7 

72.2 

74.7 

72.2 

74.7 

72.2 

74.7 

74.7 

74.7 

72.2 

74.7 

72. 2 

74.7 

?2.2 

74.7 

72.2 

74.7 

72.2 

74.7 

72.2 

76.0 

72.2 

76.0 

72.2 

74.7 

72.2 

74.7 

72.2 

76.0 

72.2 

76.0 

72.2 

76.0 

80.0 

80.0 

tu.o 

77.8 

80.0 

77.3 

74.7 

77.3 

74.7 

76.0 

74.7 

77.8 

74.7 

74.7 

77.8 

74.7 

74.7 

73.8 

76.3 

Aug. 


74.7 
86.5 
85.6 
86.5 
97.2 
129.2 
189.2 
180.2 
132.5 
97.2 
109.8 
135.8 
136.8 
136.8 
135.8 
186.8 
135.8 
136.8 
136.8 
135.8 
128.2 
129.2 
129.2 
124.3 
124.3 
124.3 
144.3 
144.8 
144.3 
144.3 
80.0 


126.4 


Sept. 


80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
78.7 
77.3 
77.3 
77.3 
76.0 
76.0 
76.0 
76.0 
76.0 
76.0 
76.0 
76.0 
76.0 
77.3 
76.0 
76.0 
77.3 
76.0 
76.0 
76.0 
76.0 
74.7 
74.7 


Oct. 


74.7 
74.7 
74.7 
74.7 
74.7 
74.7 
77.3 
77.3 
85.5 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
80.8 
89.8 
89.8 
89.8 
88.3 


77.1 


85.4 


Nov. 


88.8 
88.3 
91.2 
89.8 
89.8 
89.8 
89.8 
89.8 
89.8 
100.8 
100.8 
100.3 
86.5 
85.6 
86.6 
86.5 
85.6 
86.9 
72.3 
72.3 
09.6 
66.9 
66.9 
65.9 
65.9 
66.9 
70.9 
72.2 
69.6 
66.9 


A^OCa 


,  .  1 


65.9 
66.9 
66.9 
66.9 
72.2 
72.2 
69.6 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
69.6 
70.9 
69.6 
66.4 
69.6 
68.4 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 


81.5      66.8 


Mean  daily  floiv,  in  second-feet,  of  Skaneateles  outlet  at  WUlov?glen  weir  for  1898, 

[Drainage  area, 74  square  miles.] 


Day. 


1. 

2. 

3. 

4 

5. 

0 

I    . 

H 

9. 
10. 
11  . 
12 
13. 
14 
15 
16 
17. 
18 
19. 
20. 
21 
22. 
23. 
24 
25 
M. 
27 
28 
29 
30 
31 


Jan.    Feb.  Mar. 


67.1 

67.1 

66.9 

65.9 

66.9 

07 

07 

67 

67 

67.1 

07.1 

07.1 

67.1 


1 
1 
1 
1 


4 

,4 

4 


,2 

.3 

7 


68. 

68. 

08. 

09.6 

69.6 

72. 

77 

78. 

60.6 

72.2 

69.6 

09.0 

69.0 

69.0 

69.6 

68.4 

04.0 

04.0 


04.0 
64.6 
04.6 
64.6 
64.6 
64.6 
04.0 
64.0 
04.6 
67.1 
09.0 
80.0 
74.7 


Mean 68.0 


74.7 
07.1 
04.0 
04.0 
67.1 
67.1 
09.0 
09.0 
08.4 
67.1 
67.1 
07.1 
07.1 
07.1 
07.1 


66.9 
66.8 
66.8 
66.8 
06.8 
66.8 
66.8 
67.1 


67 

0? 

07 

08 

74.7 

69.6 

08. 

08. 

08. 

08. 

72. 

74.7 

72.2 

09.0 

74.7 

72.2 

72.2 

70.9 

69.6 

72.2 

74.7 

74.7 

70.9 


07.4     09.5 


Apr. 


72.2 
70.9 
69.6 
69.6 
70.9 
72.2 
69.6 
09.6 
69.6 
69.6 
69.6 
69.6 
69.6 
09.0 
09.6 
69.6 
69.6 
09.6 
f)9.0 
72.2 

72.2 
74.7 
82.8 
80.0 


08. 
08. 
08. 
87. 
07. 


70.79 


80.0 

80.0 

97.2 

82.7 

78.7 

80.0 

08.4 

08.4 

67.1 

67.1 

78.7 

89.8 

80.0 

69.6 

65.8 

66. 

65. 

66. 

65.8 

72.2 

76.0 

76.0 

76.0 

76.0 

74.7 

76.0 

77.3 

74.7 

74.7 

74.7 

73.4 


,8 
,8 
,8 


June. 

July. 
72.2 

Aug. 

Sept 

Oct. 

Nov. 

ro.4 

72.2 

72.2 

'69.6 

68.4 

73.4 

72.2 

72.2 

72.2 

09.6 

68.4 

78.4 

72.2 

72.2 

72.2 

09.6 

68.4 

73.4 

72.2 

72.2 

72.2 

69.6 

08.4 

73.4 

69.6 

72.2 

72.2 

69.6 

08.4 

73.4 

69.6 

72.2 

V2.2 

69.6 

69.6 

72.2 

69.6 

72.2 

74.7 

68.4 

09.6 

72.2 

69.6 

72.2 

77.3 

68.4 

68.4 

70.9 

69.6 

72.2 

72.2 

68.4 

08.4 

70.9 

73.4 

72.2 

72.2 

67.1 

91.2 

70.9 

73.4 

72.2 

72.2 

69.6 

82.8 

74.7 

73.4 

78.2 

72.2 

69.6 

72.2 

72.2 

73.4 

72.2 

72.2 

69.6 

72.2 

70.9 

73.4 

72.2 

72.2 

72.2 

72.2 

70.9 

74.7 

?i.3 

72.2 

74.7 

69.6 

70.9 

74.7 

72.2 

72.2 

68.4 

09.6 

70.9 

73.4 

72.2 

72.2 

68.4 

69.6 

70.9 

73.4 

72.3 

72.2 

68.4 

69.6 

70.9 

73.4 

72.2 

69.6 

68.4 

72.2 

70.9 

78.4 

72.2 

69.6 

68.4 

80.0 

09.0 

73.4 

72.2 

69.6 

74.7 

74.7 

69.0 

73.4 

72.2 

60.6 

86.5 

74.7 

69.6 

73.4 

73.4 

69.6 

88.8 

74.7 

69.6 

73.4 

72.2 

72.2 

85.5 

72.2 

69.6 

73.4 

72.2 

72.2 

86.5 

72.2 

69.6 

73.4 

72.2 

72.2 

88.8 

72.2 

69.6 

ra.4 

72,2 

72.2 

88.3 

72.2 

69.6 

73.4 

72.2 

72.3 

72.2 

69.6 

69.6 

73.4 

72.2 

69.6 

08.4 

69.6 

72.2 

7AA 

72.2 

69.6 

68.4 

60.6 

73.4 

72.2 

68.4 

71.3 

72.7 

72.2 

n.8 

72.9 

72.0 

Dor. 


72.2 
60.6 
69.6 
69.6 
74.7 
69.6 
69.6 
69.6 
69.6 
69.6 
60.6 
60.6 
69.6 
60.6 
69.6 
69.6 
72.3 
74.7 
74.7 
76.0 
77.8 
77.3 
77.3 
74,7 
74.7 
73.4 
72.2 
72.2 
72.2 
74.7 
78.4 

ll£2 
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Mean  daily  flow,  in  second- feet,  of  Skaneatelen  outlet  at  Willotjpglen  weir  for  lii90. 

[Drainage  area,  74  nqiiare  miles.] 


1 


3.. 
4.. 

5-- 
6... 


Day. 


8.... 

».... 
10-... 
11.... 
12... 
13... 
14.... 
15.... 
16.... 
17.... 
18.... 
19.... 
SO... 
21.-.. 
22.... 
33.  .. 
24.... 
25.... 
28.... 
27.... 
28.... 
29.... 
30.... 
31..-. 


—  I 


Mean 


Jan. 

Feb. 

76.0 

72.2 

74.7 

69.6 

80.0 

69.6 

80.0 

67.1 

n.3 

64.6 

74.7 

64.6 

72.2 

64.6 

73.4 

67.1 

73.4 

64.6 

7ZA 

64.6 

73.4 

64.6 

74.7 

64.6 

77.3 

64.6 

85.5 

64.6 

88.3 

69.6 

88.3 

69.6 

88.3 

69.6 

74.7 

69.6 

72.2 

69.6 

72.2 

69.6 

72.2 

.73.4 

72.2 

74.7 

72.2 

74,7 

72.2 

74.7 

72.2 

74.7 

74.7 

74.7 

74.7 

69.6 

?i.2 

69.6 

T2.2 

72.2 

72.2 

75.5 

68.9 

Mar. 


72.2 
77.8 

n.3 

77.3 
77.3 
74.7 
69.6 
64.6 
66.8 
64.6 
67.1 
09.6 
69.6 
64.6 
64.6 
64.6 
64.6 
69.6 
69.6 
72.2 
64.6 
64.6 
69.6 
72.2 
09.6 
69.6 
60.6 
60.6 
69.6 
72.2 
74.7 


Apr. 


69.7 


72.2 
72.2 
72.2 

72.2 
72.2 
74.7 
77.3 
77.3 
80.0 
74.7 
72.2 
85.5 
74.7 
72.2 
72.2 
72. 
72. 
72. 
72. 
72.2 
70.9 
70.9 
70.9 
70.9 
72.2 
122.7 
94.2 
80.0 
70.9 
72.2 


2 
2 
2 
2 


76.0 


May. 


72.2 
77.3 
72.2 
67  1 
67.1 
67.1 
67.1 
67.1 
67.1 


67. 
67. 
74. 


69.6 


67.1 
67.1 
72.2 
72.2 
74.7 
74.7 
80.0 
82.8 
72.2 
70.9 
70.9 
TZ.2 
72.2 
77.3 
80.0 
74.7 
78.7 
77.8 


72.3 


June. 

Jaly. 
74.7 

77.3 

80.0 

74.7 

77.3 

72.2 

77.8 

72.2 

77.8 

?2.2 

77.8 

72.2 

76.0 

72.2 

74.7 

74.7 

74.7 

77.3 

74.7 

72.2 

76.0 

69.6 

76.0 

69.6 

76.0 

60.6 

77.8 

69.6 

88.8 

69.6 

88.8 

74.7 

85.5 

85.5 

88.3 

88.3 

86.5 
85.5 
85.5 
85.5 
77.3 
77.3 
74.7 
74.7 
74.7 
74.7 
74.7 
74.7 


78.9 


91.2 
91.2 


91 

91 

91 

91 

91 

91 

91 

91.2 

69.6 

69.6 

60.6 


79.1 


Mean  daily  flow,  in  secondrfeet,  of  Skaneateles  outlet  at  WiUowglen  weir  for  1900, 

[Drainage  area,  74  square  miles.] 


Day. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 . 

30 

21 

"22 
23ll".*.'."l'.'. 

24 

25 

26 

27 

28 

29 

31) 

31 

Mean 


Jan. 


6.40 
6.40 
6.40 
30.7 
6.40 
8.80 
11.50 
20.7 
82.8 
20.7 
14.80 
8.80 
8.80 
8.80 
10.1 
14.30 
11.50 
14.30 
17.40 
86.10 
20.7 
17.40 
11.50 
11.50 
14.30 
20.7 
17.40 
14.30 
11.50 
11.50 
11.50 


Feb. 


16.0 


3 
3 
3 
3 


24. 

24. 

24. 

24. 

24.3 

24.3 

:)i).o 

30.0 
30.0 

m.o 

30.0 
80.0 

:».o 

30.0 
30.0 
30.0 
30.0 
80.0 
30.0 
30.0 
30.0 
30.0 
80.0 
30.0 
30.0 
30.0 
30.0 
30.0 


28.7 


Mar. 


20.7 

17.40 

17.40 

14.80 

14.80 

17.40 

17.40 

17.40 

17.40 

17.40 

11.60 

11.50 

11.50 

11.. 50 

11.60 

11.50 

ll.ol» 

11.50 

H.'M 

20.70 

20.70 

14.30 

11.50 

11.50 

17.40 

11.  .SO 

11.50 

11.60 

14  80 

14.30 

14.30 


Apr. 


14.5 


11.50 

11.60 

11.50 

11.60 

11.50 

11.60 

11.50 

8.80 

8.80 

7.80 

8.80 

8.80 

8.80 

8.80 

8.80 

8.80 

8,80 

8.80 

8.80 

8.80 

8.80 

10.1 

8.80 

8.80 

7.60 

7.60 

7.60 

6.40 

6.40 

6.40 


9.07 


May.  Jnne 


6.40 

6.40 

6.40 

5.20 

5.20 

5.20 

5.20 

6.40 

6.40 

6.40 

17.40 

17.40 

20.70 

17.40 

14.30 

14.80 

14.80 

14.80 

15.1 

14.30 

14.30 

35.1 

35.1 

35.1 

35.1 


1 
1 


35. 

35. 

34.0 

33.0 

33.0 

33.0 


18.6 


83.0 
83.0 
34.0 
84.0 
34.0 
34.0 
34.0 
34.0 
34.0 
84.0 
82.0 
26.2 
35.1 
35.1 
84.0 
34.0 
36.4 
86.1 
35.1 
35.1 
34.0 
34.0 
34.0 
34.0 
36.1 
38.1 
36.1 
86.1 
36.1 
36.1 


July. 


36.1 
86.1 
36.1 
35.1 
35.1 
36.1 
35.1 
36.1 
86.1 
86.1 
36.1 
36.1 
36.1 
36.1 
36.1 
36.1 
38.3 
38.3 
38.3 
36.1 
36.1 
84.0 
80.0 
60.6 
72.2 
69.6 
60.6 
60.6 
69  6 
69.6 
69.6 


34.2 


46.3 


68.5 
68.5 
68.5 
68.5 
68.5 
68.5 
68.5 
68.  .5 


64.6 
64.6 
64.6 
64.6 
64.6 
64.6 
64.6 


60.1  I  67.4 


Aug. 

Sept. 

Oct. 

69.6 

68.4 

64.6 

69.6 

68.4 

119.4 

69.6 

69.6 

119.4 

69.6 

60.6 

119.4 

69.6 

70.8 

119.4 

69.6 

70.8 

119.4 

69.6 

f  70.8 

119.4 

69.6 

70.8 

119.4 

69.6 

70.8 

91.2 

60.6 

69.6 

91.2 

69.6 

60.6 

88.3 

69.6 

606 

85.5 

09.6 

67.1 

85.5 

60.6 

67.1 

88.3 

69.6 

67.1 

88.3 

69.6 

67.1 

88.3 

68.4 

67.1 

88.3 

68.4 

67.1 

88.3 

69.6 

67.1 

86.9 

68.5 

67.1 

86.0 

68.5 

64.6 

85.5 

68.5 

64.6 

85.5 

68.5 

64.6 

85.5 

Nov. 


85.5 

as.  5 

85.5 

85.5 

85 

85 

85 

as.  5 


5 
5 
5 


85.6 

82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
80.0 
80.0 
80.0 
78. 
78. 
78. 
78. 
78.7 
78.7 
78.7 
78.7 
78.7 
80.0 
116.2 
a5.5 
85.5 
92.7 
77.3 

■» — 


Dec 


7 
7 
7 

,7 


m.5  I     82.7 


77.8 
77.3 

74.7 
74.7 
88.3 
85.5 
80.0 
77.8 
74.7 
74.7 
38.1 
36.1 


1 
1 
1 
1 
1 
1 
1 


36. 

36. 

36. 

36. 

86. 

86. 

36. 

37.2 

38.3 

38.3 

40.5 

40.5 

40.5 

37.2 

86. 

86. 


1 
1 


36.1 


36. 
36. 


60.4 
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OPERATIONS    AT   RIVER   STATIONS,  1901. ^PART   I.         [wo.  66. 


Mean  daily  flow,  in  second-feet  ^  of  Skaneateles  outlet  at  WillotDglen  weir  for  1901, 

[Drainage  area,  74  square  miles.] 


Day. 


1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

28 

24 

25 

28 

27 

28 

29 

30 

81 

Mean 


Jan. 

Feb. 

Mar. 

Apr. 

May. 
135.8 

86.1 

32.0 

32.0 

86.1 

36.1 

32.0 

32.0 

86.1 

132.5 

36.1 

32.0 

32.0 

54.8 

129.2 

86.1 

32.0 

32.0 

46.1 

142.6 

36.1 

32.0 

82.0 

54.8 

146.0 

86.1 

32.0 

32.0 

SO.  7 

146.0 

86.1 

32.0 

32.0 

40.5 

132.5 

36.1 

82.0 

82.0 

54.8 

182.5 

40.5 

32.0 

32.0 

40.9 

132.5 

40.5 

32.0 

88.1 

97.2 

135.8 

41.7 

42.0 

54.8 

97.2 

185.8 

49.0 

32.0 

49.9 

97.2 

135.8 

42.8 

32.0 

40.5 

97.2 

129.2 

38.8 

32.0 

40.5 

91.2 

129.2 

36.1 

32.0 

40.5 

91.2 

129.2 

86.1 

32.0 

40.5 

91.2 

129.2 
129.2 

36.1 

82.0 

40.5 

91.2 

86.1 

32.0 

86.1 

91.2 

108.4 

86.1 

32.0 

86.1 

91.2 

109.8 

34.0 

32.0 

54.8 

103.4 

100.8 

86.1 

32.0 

116.2 

108.4 

109.8 

34.0 

32.0 

46.1 

103.4 

109.8 

38.0 

32.0 

40.5 

108.4 

109.8 

32.0 

32.0 

45.1 

116.2 

100.8 

32.0 

as.o 

45.1 

116.2 

108.4 

32.0 

32.0 

54.8 

122.7 

91.2 

32.0 

32.0 

69.6. 

129.2 

91.2 

32.0 

32.0 

40.9 

129.2 

94.2 

32.0 

36.1 

129.2 

97.2 

32.0 

86.1 

129.2 

94.2 

32.0 

32.0 

40.5 

97.2 

38.0 

48.1 

88.4 

119.7 

June. 


07.2 
129.2 
120.2 
135.8 
142.5 
142.5 
171.2 
171.2 
175.0 
175.0 
175.0 
176.0 
17.5.0 
175.0 
175.0 
175.0 
175.0 
175.0 
175.0 
178.9 
187.0 
165.6 
208.5 
203.5 
203. 
208 
208 
203.5 
201^.5 
203.5 
208.5 


July. 


.5 
.5 
.5 


175.3 


5 
5 
5 
,2 
,2 
,2 
.2 


203.5 
208.6 
208.6 
203.6 
149.5 
149.5 
149. 
149. 
149. 
120. 
129. 
129. 
129. 
109.8 
100.8 
109.8 
109.8 
100.8 
109.8 
100.8 
100.8 
109.8 
109.8 
109.8 
109.8 
94.2 
94.2 
97.2 
97.2 
97.2 
97.2 


128.2 


Ang. 


97.2 
97.2 
97.2 
97.2 
97.2 
97.2 
97.2 
97.2 
97.2 
97.2 
94.2 
94.2 
04.2 
94.2 
94. 
94. 
94. 
94.2 
94.2 
94. 
100. 
97. 
97. 
97. 
97.2 
04.2 


2 

.2 

2 


.2 

8 

.2 

2 

2 


94.2 
94.2 
92.7 
85.5 


96.4 


Sept. 


85.5 
86.5 
86.5 
86.5 
86.5 
85.5 
86.6 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 
82.8 


83.4 


Oct. 


82.8 

82.8 

82.8 

82.8 

82.8 

82.8 

82.8 

82.8 

82.8 

80.0 

80.0 

80.0 

80.0 

80.0 

80.0 

100.8 

120.2 

129.2 

129.2 

129.2 

129.2 

129.2 

120.2 

108.4 

108.4 

108.4 

108.4 

108.4 

103.4 

108.4 

103.4 


08.9 


Nov. 


108.4 
103.4 
108.4 
103.4 
108.4 
108.4 
108. 4 
108.4 
108.4 
100.4 
108.4 
108.4 
108.4 
108.4 
106.4 
103.4 
10B.4 
108.4 
103.4 
108.4 
103.4 
108.4 
108.4 
103.4 
108.4 
103.4 
108.4 
108.4 
103.4 
103.4 


108.4 


Dec 


108.4 
122.7 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
103.4 
106.6 
100.8 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
72.2 
72.2 
72.2 
72.2 
72.2 
72.2 
72.2 
72.2 


82.4 


Mean  monthly  run-off  of  Skaneateles  outlet  at  Jordan,  N,  F. 

[Drainage  area,  08  square  miles.] 
MEAN  MONTHLY  PLOW  IN  SECOND  FEET. 


1890. 

1891. 

1892. 

Jane 

127.8 
115.3 
153.1 
146.6 

148.7 

July 

August -   -.. 

September 

"156.6 
158.9 
155.2 
161.5 

tE  MILE. 

128.5 
116.5 

October 

November _. 

121.2 
114.6 

December 

RUNOFF  IN  SECOND-FEET  PER  SQUAI 

June - 

1.38 
1.24 
1.65 
1.59 
1.61 

July 

V    V.-J ■ .. .--. .. 

August - 

1,39 

September 

1.70 
1.66 
1.67 
1.75 

1.26 

October 

1.31 

November    _ 

1.24 

December  

RUN-OFF  IN  INCHES  ON  DRAINAGE 

AREA. 

June --- .  ...    

1.55 
1.43 
1.89 
1.78 
1.85 

July_.. ..   ... 

Au&mst 

1.59 

September .   . 

October 

November 

December.  

1.90 
1.91 
1.87 
2.01 

1.41 
1.51 
1.39 
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Actual  rutiroff  of  Shaneateles  outlet  at  Willotvglen  weir,  in  second-feet » 

[Drainage  area,  74  flquare  miles.] 


Month. 


January  ... 
February-. 

March 

April 

May 

June 

July  

August 

September 
October,... 
November. 
December  . 


1898. 

1899. 

75.5 
68.9 
69.7 

1900. 

16.0 

28.7 
14.5 

68.6 
67.4 
09.5 

70.8 

76.0 

74.7 

?2.3 

71.3 

78.9 

72.7 

79.1 

72.2 

67.7 

71.8 

64.1 

72.9 

60.9  1 

72.0 

60.1 

72.2 

27.0 

9.07 
18.6 
34.2 
46.3 
69.1 
67.4 
93.5 


82 
50, 


7 
4 


1901. 


36.0 

32.0 

43.1 

88.4 

11U.7 

175.3 

128.2 

95.4 

83.4 

98.9 

103.4 

82.4 


Total  run-off  of  Skaneaieles  outlet  at  Willouylen  weir,  in  second-feet," 

[Drainage  area,  74  square  miles.] 


Month. 


1805. 


January  ... 
February . . 

March 

April 

MTay 

June 

July 

Augmst  — 

September 

October 

November. 
December  . 


103.2 
162.0 
127.0 
102.1 
107.8 
114.5 
112.3 
113.9 
111.2 
96.7 


1896. 

1897. 
76.8 

1896. 

1899. 

1900. 

1901. 

93.0 

81.6 

90.8 

30.7 

53.8 

95.5 

73.5 

79.9 

84.6 

44.5 

49.4 

101.6 

65.5 

82.2 

84.7 

30.3 

60.5 

95.2 

16.9 

83.0 

91.5 

26.8 

106.4 

97.0 

74.3 

86.2 

86. 8 

34.7 

1J8.1 

102.2 

85.1 

84.2 

94.4 

52.3 

194.8 

91.1 

88.9 

88.2 

94.8 

64.0 

92.2 

138.4 

86.6 

84.6 

88.2 

96.4 

89.4 

85.5 

80.5 

85.7 

91.2 

97.4 

87.1 

76.4 

111.2 

87.3 

98.3 

85.5 

75.4 

99.4 

82.8 

79.1 

85.5 

42.5 

66.8 

*  Including  diversion  for  water  supply  of  Syracuse. 

Mean  monthly  run-off  of  Skaneateles  outlet  at  Willawglen  weir,  in  second-feet  per 

square  mile,*' 

[Drainage  area,  74  square  milee.] 


Mouth. 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

1901. 

January  ..,.,--  -                -     -  x--- 

1.25 
1.29 
1.38 
1.28 
1.31 
1.38 
1.23 
1.24 
1.80 
1.23 
1.18 
1.12 

1.04 

.  99 

.88 

.23 

1.00 

1.15 

1.20 

1.86 

1.21 

1.31 

1.24 

1.07 

1.10 
1.08 
1.11 
1.12 
1.16 
1.14 
1.19 
1.17 
1.15 
1.18 
1.15 
1.15 

1.28 
1.14 
1.14 
1.24 
1.17 
1.27 
1.28 
1.14 
1.09 
1.08 
1.02 
0.57 

.41 

.60 

.41 

.36 

.47 

.71 

.87 

1.19 

1.16 

1.49 

1.34 

.91 

.73 

Febmary            -      -     -      .      - 

.67 

March  - ..-- ...............  ... 

1.89 
2.18 
1.71 
1.37 
1.46 
1.55 
1.51 
1.54 
1.49 
1.81 

.8S} 

April 

1.43 

May.. 

1.86 

June .  .............................. 

2.63 

July 

August - 

SeDtember - 

October... 

November     -  -r-^,-.^  -  -n... 

December - 

•Includes  diversion  for  water  supply  of  byracuae. 
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Mean  viofitkly  run-off  of  Skaneatelen  outlet  at  Willowglen  weir,  in  inches  on 

drainage  area,^ 

[Drainage  area,  74  square  miles.] 


Month. 

1805. 

1896. 

1897. 

1.19 
1.08 
1.01 
.26 
1.15 
1.29 
1.38 
2.14 
1.35 
1.51 
1.30 
1.2;} 

1898. 

1890. 

1.41 
1.19 
1.81 
1.39 
1.35 
1.42 
1.47 
1.31 
1.22 
1.18 
1.14 
.66 

1900. 

1901. 

January - 

1.44 
1.39 
1.59 
1.43 
1.51 
1.55 
1.41 
1.43 
1.4(t 
1.41 
1.32 
1.29 

1.27 
1.12 
1.28 
1.25 

i.:« 

1.28 
1.  ti6 
1.35 

i.a) 

1.36 
1.29 
1.32 

.47 

.62 

.47 

.40 

.54 

.79 

1.00 

1.37 

1.30 

1.71 

1.50 

1.05 

84 

February  

.W 

March - 

1.69 
2.44 
1.97 
1.53 

1.68 
1.78 
1.09 
1.77 
1.67 
1.51 

.IH 

April 

l.ff) 

May 

2.14 

June  - 

2.95 

July 

Aufirnst - 

SeDtember 

October 

November - 

December , 

Total 

17.63 

17.2;j 

14.98 

15.50 

15.05 

11.22 

9.16 

■  Includes  diversion  for  water  supply  of  Syracuse. 

Mean  monthly  run-off  of  Skaneatcles  Lake  at  State  dam,  Skaneateles,  N.  Y, 

[Drainage  area,  73  square  miles.] 


Month. 

M^in  monthlv  flow,  in 
second-feet. 

Run-off,  in  second-feet, 
per  square  mile. 

Run-off,  in 
drainaf 

1800. 

inches,  on 
j^earea. 

1890. 

1891. 

102. 9 
115.2 
182.7 
186.6 
116.4 
96.4 
94.9 

1890. 

1891. 

1891. 

January 

1.43 
1.58 
2.51 
2.56 
1.59 
1.32 
1.30 

1.64 

February  . . 

1.64 

March 

2.89 

April 

2.87 

May 

1.83 

June 

-    - 

1.48 

July 

1.49 

Ausrust - . 

September 

October 

117.8 
100.88 
107. 5-- 
113.4 

1.62 
1.38 
1.48 
1.55 

1.81 
1.59 
1.66 
1.78 

November 

• 

December 

SENECA  RIVER  AT  BALDWINSVILLE,  ONONDAGA  COUJ^TTY,  N.  Y. 

This  gaging  station  has  been  described  in  Water-Supply  and  Irriga- 
tion Paper  No.  3(5,  page  183.  Seneca  River  drains  the  central  lake 
region  of  New  York.  The  outlets  of  Otisco,  Skaneateles,  and  Owasco 
lakes  are  crossed  by  the  Erie  Canal,  and  a  portion  of  their  flow  is 
intercepted  for  water-suj^ply  purposes.  Water  from  Lake  Erie  feeds 
the  main  canal  as  far  as  Port  Bryon.  Some  of  this  water  is  discharged 
into  Seneca  River  and  thence  returned  to  Lake  Ontario. 

The  upper  reaches  of  the  stream  are  canalized,  forming  the  Cayuga 
and  Seneca  canals,  while  dams  on  the  lower  portion  admit  of  slack- 
water  navigation,  forming  a  part  of  Oswego  Canal.  During  the  sum- 
mer but  little  water  flows  over  the  dam  at  Baldwinsville.  In  times  of 
low  water  the  mills  are  only  allowed  to  run  a  certain  number  of  hours 
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during  the  day,  or  until  the  supply  accumulated  in  the  pond  above 
the  dam  is  drawn  down  to  a  certain  level. 

The  water  is  diverted  through  three  power  canals  and  conducted  to 
the  water  wheels  by  means  of  short  lateral  channels.  Power  is  used 
at  10  mills  having  a  total  of  over  40  water  wheels. 

Current-meter  measurements  at  Baldwinsville  have  been  made  as 
follows: 

Current-meter  measurements  at  BaHdwiiusvilley  N,  Y. 


Date. 


Jnne  11,  1900: 

Oswego  Canal 

Main  stream  at  railroad  bridge  * 

Totalflow-. 

Flow  in  Amos  race  on  same  date 


Discharge. 


Sec.  feet. 
504.5 
1,188 


1,688 
194 


September  11,  1900  (no  water  flowing  over  dam): 

South  Side  Canal '       475 

OswegoCanal _ 317 


Amos  race. 
Total  flow 


127 


919 


•lDcladiii{(  South  Bide  canal  and  Amoe  race. 

Owing  to  leakage  of  water  wheels  and  penstocks,  great  difficulty  is 
experienced  in  securing  accurate  results  during  low  water  at  Bald- 
winsville. The  stream  has  been  examined  at  various  other  points 
with  reference  to  the  possible  establishment  of  a  current-meter  station, 
and  the  following  current-meter  measurements  have  been  made : 

Current-meter  measurements  of  Seneca  River  at  Belgium  (Neio  Bridge) ,  N.  F., 

in  1901. 

Discharge  in  sec. -feet. 

Maj23 ..._ 5,379 

JnneG 5,014 

Current-Tneter  measurements  of  Seneca  River  at  Jacks  Reef  bridge,  September 

11,  1901. 

Second-feet. 

Discharge  at  Jacics  Reef  bridge _ _ 1, 651 

Dischargein  «*cut-off" 83 

Totalflow 1,734 

Owing  to  slack  water  in  the  channels,  backwater  from  dams 
below,  and  other  causes,  it  has  been  found  that  the  above  stations 
could  not  be  utilized  at  all  stages  of  the  stream.  During  1901  repairs 
to  the  penstocks,  water  wheels,  etc.,  at  a  number  of  the  Baldwinsville 
mills  have  been  made,  greatly  reducing  the  leakage,  and  the  record 
at  that  station  has  been  continued. 

IRR  65—02 9 
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Mean  daily  flow^  in  second-feet,  of  Seneca  River  at  BaldwintwiUe,  N,  K.,  for  1900. 

[Drainage  area^  3, 108  square  miles.] 


Day. 

Jan. 

1 

13.18 

2 

14.54 

3 

15.52 

4 

16.55 

5 

16.45 

6 

16.58 

7 

4.04 

8 

15.79 

9 

15.89 

10 

15.97 

11 

15.80 

12 

16.93 

18 

17.20 

14 

15.47 

15 

17.59 

16 

17 

15.97 
16.40 

18 

17.59 

19 

19.06 

20 

24.70 

21 

33.52 

22 

23 

37.95 
38.70 

24 

38.35 

25 

38.08 

26 

34.70 

27 

28 

15.00 
25.96 

29 

29.97 

ao 

27.01 

31 

26.18 

Mean .  . 

21.50 

Feb. 


22.02 
21.86 
17.91 
21.28 
20.59 
22.17 
18.71 
16.01 
27.88 
28.60 
28.98 
32.71 
43.76 
47.04 
47.43 
48.79 
41.17 
34.73 
34.25 
33.32 
35.84 
33.07 
85.21 
37.09 
36.07 
15.73 
35.68 
38.26 


Mar. 


36.76 
38.90 
99.48 
37.29 
38.56 
38.92 
36.23 
3d.  66 
36.58 
38.61 
35.42 
38.35 
37.90 
38.27 
37.92 
37.12 
35.80 
33.25 
36.23 
37.06 
40.09 
42.22 
38.47 
47.86 
49.45 
54.37 
66.74 
57.63 
62.38 
108.88 
75.01 


31.29     44.41 


Apr. 


72.96 
80.80 
83.84 
86.30 
85.33 
85.95 
84.77 
80.86 
83.75 
79.60 
76.90 
75.29 
73.96 
60.88 
67.46 
67.25 
65.98 
65.03 
68.89 
58.95 
55.18 
60.05 
58.34 
54.54 
55.00 
55.00 
52.48 
48.41 
48.14 
57.05 


May. 


68.45 


80.41 
47.98 
45.04 
44.64 
44.18 
36.60 
38.74 
40.33 
39.51 
89.23 
36.39 
36.61 
30.23 
36.58 
%.83 
35.13 
34.00 
32.20 
80.56 
22.18 
29.70 
28.68 
26.66 
26.77 
27.17 
27.67 
19.98 
26.88 
25.53 
24.06 
80.45 


June. 


31.20 


24.91 

24.78 

20.80 

24.33 

86.40 

22.02 

21.75 

21.11 

24.33 

9.74 

15.34 

15.28 

15.70 

15.30 

15.50 

14.31 

7.04 

10.63 

11.22 

11.30 

9.78 

9.63 

9.44 

2.64 

9.12 

9.48 

9.60 

11.16 

10.60 

11.11 


16.06 


July. 

Aug. 
7.58 

Sept. 
5.84 

Oct. 
7.24 

Nov. 

Dec 

2.87 

14.85 

42.65 

11.89 

8.78 

1.99 

7.12 

18.76 

82.96 

12.08 

8.05 

5.85 

6.47 

12.69 

45.91 

5.57 

7.79 

5.65 

6.88 

11.77 

44.84 

10.90 

2.57 

6.86 

7.64 

16.58 

48.07 

10.78 

8.28 

5.27 

8.68 

13.14 

48.07 

9.27 

8.0b 

5.81 

8,46 

12.74 

48.61 

1.99 

8.08 

5.14 

8.71 

10.97 

49.43 

8.67 

7.88 

1.99 

7.95 

2IJ.16 

41.16 

8.24 

4.44 

4.66 

8.87 

10.53 

48.21 

7.84 

7.68 

4.37 

8.81 

4.41 

48.54 

7.29 

2.57 

4.54 

7.81 

13.63 

43.48 

7.25 

7.16 

5.62 

8.77 

12.67 

46.  .54 

7.30 

7.14 

6.19 

3.20 

12,88 

42.86 

1.99 

4.03 

5.19 

10.34 

12.94 

41.70 

7.63 

7.17 

1.99 

9.91 

12.62 

33.96 

10.23 

7.88 

6.67 

10.10 

12  02 

40.04 

9.91 

7.17 

6.53 

9.66 

2.34 

40.34 

9.92 

2.08 

5.55 

10.68 

12.95 

41.33 

8.29 

5.59 

5.06 

10.54 

13.33 

40.43 

5.63 

2.85 

6.87 

3.20 

12.88 

41.88 

1.99 

6.24 

4.88 

12.31 

13.41 

40.61 

7.38 

4.29 

1.90 

11.79 

14.23 

28.76 

7.08 

4.60 

4.72 

11.92 

11.90 

40.14 

6.67 

4.93 

6.10 

11.86 

6.02 

84.34 

6.75 

2.37 

5.54 

10.62 

17.77 

41.11 

6.62 

5.29 

5.25 

12.40 

25.54 

40.10 

6.79 

5.70 

5.44 

5.17 

31.00 

88.08 

1.99 

5.67 

5.33 

16.47 

31.36 

87.63 

6.82 

6.05 

2.45 

16.08 

37.84 

28.53 

7.14 

6.05 



16.87 

83.00 

7.20 

5.51 

4.71 

10.63 

14.98 

41.26 

Mean  daily  Jloto,  in  second-feet ^  of  Seneca  River  at  Bahiwinsville,  N,  Y.,for  190 U 


Day. 


1 

2 

3 

4 

6 

6 

7 

8 

8 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

28 

30 

31 

Mean 


Jan.      Feb. 


21.41 
33.61 
24.98 
22.53 
21.68 
11.90 
22.40 
23.51 
23.91 
25.26 
19.77 
32.66 
28.30 
86.62 
86.06 
38.43 
37.80 
85.45 
23.43 
21.06 
26.97 
28.55 
27.80 
27.69 
28.22 
27.15 
21.43 
27.38 
24.02 
22.66 
12.74 

26.30 


22.81 
21.58 
17.05 
23.11 
20.09 
19.39 
15.88 
16.88 
18. 75 
12.75 
19.92 
20.06 
18.36 
18.29 
19.35 
20.02 
14.95 
21.24 
18.68 
18.27 
18.18 
18.50 
19.27 
18.86 
24.17 
22.67 
19.21 
21.98 


Mar.  '  Apr. 


19.30 


20.72 
19.37 
16.94 
21.89 
21.76 
20.70 
21.51 
21.21 
18.73 
16.63 
24.90 
26.38 
28.13 
28.56 
32.58 
34.04 
32.86 
38.55 
40.37 
43.76 
50.89 
55.89 
68.83 
56.29 
64.81 
66.80 
75.90 
77.91 
76.72 
76.61 
72.96 

40.49 


84.12 
81.92 
81.66 
88.57 
85.07 
84.42 
78.88 
89.86 
90.97 
92.02 
06.75 
96.78 
96.43 
89.43 
93.90 
98.07 
88.11 
86.85 
86.42 
79.32 
89.95 
88.68 
90.80 
95.99 
95.14 
96.54 
88.99 
94.78 
92  72 
92.72 


89.51 


May.   June 


87.90 
86.70 
85.32 
80.04 
67.28 
75.47 
74.18 
70.53 
67.63 
64.50 
60.25 
51.78 
58.75 
53.07 
54.80 
53.38 
48.01 
46.89 
39.75 
48.85 
43.35 
43.61 
44.08 
44.35 
40.28 
30.90 
40.00 
38.54 
41.27 
38.26 
43.23 

55.45 


July. 


89.65 
31.01 
45.11 
46.35 
44.82 
44.52 
45.94 
47.87 
43.26 
51.20 
49.96 
50.48 
48.37 
46.98 
48.06 
30.70 
43.54 
40.86 
38.34 
39.75 
37.63 
40.96 
38.08 
45.74 
43.68 
43.55 
41.17 
39.05 
37.87 
29.31 


42.72 


35.82 
34.04 
32.08 
31.23 
80.20 
80.95 
^.02 
27.57 
29.01 
26.87 
25.01 
25.33 
24.26 
15.18 
23.47 
22.31 
18.58 
18.30 
18.13 
17.68 

8.48 
12.95 
11.28 
11.70 
10.61 
10.88 
10.44 

6.35 
12.40 
12.52 
10.28 

20.34 


Aug. 


17.85 
16.40 
14.81 

8.17 
15.58 
15.55 
17.84 
18.17 
16.67 
16.87 

8.88 
18.71 
17.24 
16.84 
16.98 
17.10 
17.20 

6.82 
16.30 
15.18 
16.84 
17.15 
16.84 
15.67 
11.46 
18.22 
18.39 
18.48 
18.39 
18.87 
18.01 

20.99 


Sept. 
3.21 

Oct. 

Nov. 
21.19 

Doc. 

19.81 

18.80 

18.68 

18.55 

19.66 

22.88 

19.10 

18.65 

11.27 

25.87 

21.71 

21.22 

20.24 

23.78 

21.82 

20.75 

20.14 

21.39 

23.02 

11.80 

19.39 

21.85 

19.29 

21.86 

20.24 

21.70 

12.91 

20.16 

20.36 

16.83 

20.74 

18.78 

19.38 

22.76 

18.04 

18.22 

U.27 

21.37 

20.60 

20.17 

20.68 

26.67 

22.01 

18.84 

20.77 

28.67 

18.74 

10.06 

21.79 

28.57 

20.19 

22.80 

21.88 

28.04 

13.08 

10.38 

22.48 

42.76 

22.73 

18.22 

22.20 

47.08 

23.09 

18.86 

13.84 

48.06 

19.68 

20.95 

21.72 

46.81 

17.12 

18.83 

23.63 

46.51 

18.12 

13.58 

21.43 

4S.76 

18.47 

21.01 

22.10 

40.09 

8.60 

18.94 

23.38 

88.71 

20.30 

20.10 

20.68 

40.63 

18.89 

18.86 

13.87 

38.58 

18.83 

18.97 

25.76 

42.37 

17.63 

18.92 

24.16 

40.88 

17.52 

12.61 

28.77 

38.87 

17.78 

20.26 

21.86 

40.74 

10.27 

20.21 

25.18 

87.06 

10.21 

18.87 

23.78 

40.86 

18.81 

....... 

43.87 

17.76 

18.92 

20.71 

33.87 
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Mean  mimthly  runroff  of  Seneca  River  at  BaidtotnsviUe,  N.  Y. 

[Drainage  area,  3,108  square  miles.] 
MEAN  MONTHLY  FLOW  IN  SECOND-PBET. 


Month. 


Jannary... 
February 

March 

April 

May 

Jane 

July 

Angofit  ... 
September. 
October . . . 
November 
December. 


1898. 


Ioo9. 


1900. 


3,142 
2,689 


Year 


2,851 

1,769 

3, 875 

4, 548 

2,568 

1,573 

776 

455 

481 

637 

1,612 

1,722 


2,150 

3,129 

4,441 

6,845 

3,120 

1,508 

720 

551 

471 

1,063 

1,498 

4,126 


1,905 


1901. 


2,630 
1,930 
4,049 
8,951 
5,545 
4,272 
2,024 
2,099 
1,776 
1,892 
2,071 
3,387 


3,386 


RUN-OFF  IN  SECOND-FEET  PER  SQUARE  MILE. 


January... 
February  . 

March 

April 

MAy 

June 

Jnly 

Angnsi  ... 
September. 
October  . . 
November. 
December  . 


Mean. 


.62 

4.30 

2.81 

1.79 

1.38 

.65 

.68 

.57 

.61 

.67 

1.09 


1.09 


RUN-OFF  IN  INCHES  ON  DRAINAGE  AREA. 


January... 
Febmary  . 

March 

April 

May . 

Jnne 

Jnly 

Angnst  ... 
September 
October . . . 
November. 
December. 


1.15 
1.00 


Year 


1.06 
.59 
1.44 
1.63 
.95 
.57 
.29 
.17 
.17 
.24 
.58 
.63 


0.79 

1.05 

1.65 

2.45 

1.15 

.55 

.26 

.21 

.17 

.39 

.54 

1.53 


8.28 


10.74 


0.98 

.64 

1.50 

3.14 

2.06 

1.54 

.75 

.78 

.03 

.70 

.74 

1.26 


14.72 


ONEIDA  RIVER  AT  BRKWBRTON,  ONONDAGA   COUNTY,  N.  Y. 

Oneida  River  is  a  stream  16  miles  in  length  connecting  Oneida 
Lake,  of  which  it  forms  the  outlet,  with  Seneca  River  at  Three  River 
Point,  where  the  two  unite  to  form  the  Oswego  River.  A  record  of 
the  water  level  at  the  foot  of  the  lake  at  Brewerton  was  kept  in  con- 
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nection  with  the  Topographic  Surveys  of  the  United  StatcH  Deep 
Waterways  from  June  1  to  September  9,  1899.  The  record  has  teer 
furnished  by  Albert  J.  Himes,  by  whom  it  was  established. 

The  gage  erected  by  the  United  States  Deep  Waterways  at  Brewer- 
ton  was  an  8-foot  board  divided  to  feet  and  tenths  attached  horizon- 
tally to  the  downstream  face  of  pier  of  footbridge  across  the  channel 
leading  to  Zetts  Island,  at  foot  of  lake.  A  lead  weight  and  a  wire 
running  over  a  pulley  were  used  to  take  readings.  Some  uncertainty 
exists  as  to  the  accuracy  of  the  later  jwrtion  of  the  record,  owing  to 
changing  of  the  weight  and  wire.  Gage  readings  were  tjiken  twice 
each  day  by  George  II.  Meeker.  The  channel  where  the  gage  was 
placed  is  situated  at  the  foot  of  the  lake  just  above  the  highway 
bridge  across  Oneida  River.  Its  water  surface  is  subject  to  the  same 
fluctuations  of  level  as  the  lake  surface,  except  during  extreme  low 
water,  when,  owing  to  its  rapid  fall,  the  elevation  of  the  water  in  the 
channel  is  affected  by  surface  slope.  No  current-meter  discharge 
measurements  have  been  made  at  Brewerton. 

At  Caughdenoy,  about  3  miles  downstream  from  Brewerton,  occurs 
a  natural  rift,  where  a  series  of  five  oel  weirs  have  been  constructed, 
consisting  of  W-shaped  barriers  across  the  stream,  with  openings 
in  the  form  of  latticework  through  which  the  water  passes,  the 
crests  of  the  eel  weirs  being  near  the  water  surface.  The  combined 
fall  produced  by  these  weirs  at  Caughdenoj^  is  4  feet.  A  lock  on  the 
right-hand  side  affords  means  for  navigation  past  the  weirs.  A  water- 
power  privilege  also  exists  in  connection  with  the  canal  and  lock  at 
Caughdenoy,  where  a  fall  of  4  feet  has  been  obtained. 

Daily  gage  height,  in  feet,  of  Oneida  River  at  Brewerton,  N,  Y,,for  1899. 


Day. 

June. 

July. 

Augr. 
1.67 

1 

3.18 

2.08 

2 

3.10 

2.00  i  1.75 

3 

3.10 

1.94     l.«5 

4 

3.10 

1.94 

1.66 

6 

3.03i 

1.95 

1.64 

6 

3.  OS 

1.86 

1.64 

7 

2.05 

1.88 

1.62 

8 

2.75 

1.80 

1.62 

9 

2.82 

1.79 

1.62 

10 

2.78 

1.79 

1.70 

11 

2.74 

1.88 

1.75 

Sept.! 


1.19 
1.16 
1.19 
1.13 
1.10 
1.05 
1.02 
1.02 
.96 


12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 


Juno. 

July. 

Aug. 

Sept. 

Day. 
23 

June. 

July. 

Aug.  Sept. 

2.70 

1.85     1.67 

2  35 

1.76 

1.27    

2.62 

1.85     1.51 

24 

2.26 

1.84 

1.26    

2.60 

1.78     L51 

25 

38 

2.26 
2.30 

1.98 
1.80 

2.58 

1.80 

1.57 

1.22 

2.60 

1.78 

1.48 

27 

2.28 

1.79 

1.30 

2.60 

1.78 

1.43 

38 

2.24 

1.80 

1.22    

2.50 

1.68 

1.42 

39 

2.13 

1.76 

1.23* 

2.50 

i.ra 

1.88 

:» 

2.08 

1.65 

1.21    

2.44 

1.79 

1.40 

31 

1.60 

1.28    

2.30 

1.74^ 

1.42 

3.39 

1.71 

1.25 

At  Oak  Orchard  is  a  State  dam  and  lock,  the  latter  having  a  lift  of 
3.5  feet.  On  the  left  bank  of  the  stream  is  an  abandoned  water- 
power  privilege.  The  dam  is  of  timber,  with  gravel  backing,  curved 
in  plan.  A  short  distance  downstream  is  situated  a  highway  bridge 
of  six  spans,  where  the  conditions  are  favorable  for  measuring  the 
stream  with  a  current  meter.  During  extreme  high  water  the  dams 
at  Oak  Orchard  and  Caughdenoy  become  entirely  submerged.  At  such 
times  backwater  from  the  Phoenix  dam  on  Oswego  River  extends 
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to  Oneida  Lake,  producing  a  smooth  surface  curve  the  entire  length 
of  Oneida  River. 

LOW- WATER  G AGINGS  OF    OSWEGO    RIVER  AT    PULTON,    OSWEGO 

COUNTY,   N.  Y. 

The  following  table  shows  a  summary  of  measurements  to  determine 
the  flow  of  Oswego  River  for  water-power  purposes  at  the  lower  dam 
in  Fulton.  The  measurements  were  made  and  the  results  furnished 
by  O.  C.  Breed,  C.  E. 

The  water  power  at  the  dam  is  used  jointly  by  five  mills,  each 
being  entitled  to  a  flow  through  an  orifice  of  a  certain  area  under  the 
available  head.  In  order  to  ascertain  the  amount  of  water  used  by 
each,  the  water  was  allowed  to  flow  through  openings  formed  in  thin 
partitions  in  the  sides  of  the  bulkheads.  The  discharge  through 
these  openings  was  calculated  by  the  formula  for  orifices,  using  as  a 
coefficient  0.62. 

Observations  of  the  head  on  the  orifices  were  taken  at  thirty-minute 
intervals  throughout  twenty-four  hours  each  day.  A  record  was  also 
kept  of  the  elevation  of  water  surface  above  the  crest  of  the  dam. 
l^he  elevation  of  the  masonry  crest  of  the  dam  is  102  feet.  Tlie  dam  is 
surmounted  by  fiashboards  having  a  top  elevation  of  103.20  feet.  The 
water  did  not  often  flow  over  the  flashboards.  Such  overflow,  when  it 
took  place,  has  been  calculated  by  means  of  the  Francis  formula,  the 
length  of  the  clear  crest  being  521  feet.  The  mean  flow  rate  for  each 
half-hour  period  has  been  obtained  by  summation  of  the  discharge 
through  the  several  orifices,  and  the  flow  over  flashboards,  if  any. 
The  mean  daily  flow  in  the  table  is  the  average  of  48  such  separate 
measurements. 

Estimated  minimmnflow  of  Oswego  River  at  FhUtotiy  N,  Y,,  in  1900, 


Date. 


October  29... 
October  30 . . . 
October  31_.. 
November  1 . . 
November  2.. 
November  3.- 
November  4  • 
November  5. . 
November  6. . 
November  T.- 
November 8. . 
November  9.. 
November  10 . 


1900. 


Mean  daily  flow. 

1 
Maximum 

■ 

I 

Minimum 

Sdcond- 

Second-feet 

daily  flow. 

daily  flow. 

feet. 

per  square 
mile. 

Second-feet. 

Second-fed. 

1,960 

0.40 

2,683 

1,226 

1,621 

.33 

2,069 

1,111 

1,776 

.36 

2,293 

1,201 

1,849 

.38 

2,420 

1,132 

1,752              .36 

2,201 

1,760 

1,810 

.37 

2,259 

1,540 

1,665 

.34 

2,292 

1,201 

1,930              .39 

2,351 

1,309 

1,842 

.37 

2,471 

1,357 

1,890 

.38 

2,415 

1,539 

1,611 

.83 

2,470 

1,193 

1,822 

.37 

2,245 

1,293 

•Sunday. 
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When  the  water  stood  at  an  elevation  exceeding  102  feet  a  small 
amount  of  leakage  took  place  through  joints  and  cracks  in  flash- 
boards.  This  occurred  for  only  a  few  hours  each  day.  The  exact 
amount  of  such  leakage  is  indeterminate,  but  the  average  rate,  when 
distributed  through  the  entire  day,  is  so  small  that  no  serious  error  is 
introduced  in  the  table  by  neglecting  it. 

The  drainage  area  above  the  dam  is  4,916  square  miles,  and  the  table 
shows  a  minimum  run-off  of  one-third  second-foot  per  square  mile  in 
1900.  The  measurements  given  above  were  checked  by  rod  floats 
through  a  600-foot  section  of  the  river  channel  with  rock  bottom. 


OSWEGO   RIVER  ABOVE  MINETTO,    OSWEGO   COUNTY,   N.    Y. 

Oswego  River  is  formed  by  the  junction  of  Oneida  and  Seneca 
rivers  at  Three  Rivers  Point.  It  has  ext'Cnsive  natural  storage  in 
Oneida  Lake,  which  covern  an  area  of  80  square  miles,  and  in  the 
Finger  Lakes  of  central  New  York,  which  it  drains.  Certain  of  the 
tributarj'  lakes  serve  as  reservoirs  for  the  water  supply  of  the  middle 
division  of  Erie  Canal,  and  a  portion  of  their  outflow  is  diverted  for 
this  purpose. 

Mean  daily  elevation  of  water  fturface  of  Oswego  River  abot)e  Minettofor  1900, 

[Drainage  area,  4,900  square  mUes.] 


Day. 

Sept. 

Oct. 

Nov. 

1 
Dec 

86.99  ' 

86.84 

87.19 

87.19 

80.30 

90.16 

90.15 

90.16 

90.00 

89.80 

89.70 

8O16O 

80.60 

80.36 

88.95 

88.95 

Day. 

Sept. 

Oct. 

84.09 
84.  (kS 
88.99 
84.47 
83.02 
83.77 
84.32 
88.62 
83.62 
83.67 
83.67 
82.72 
84.12 
84.22 
84.87 

Nov. 

Nov. 

1 

88. 6£ 
8:162 
83.40 
83.02 
83.62 
83.62 
88.02 
84.12 
83.87 
83.62 
83.82 
83.97 
84.02 
83.67 
88.66 
83.87 

84.27 
84.27 
83.42 
83.42 
84.17 
84.42 
84.61 
84.47 
84.87 
84.27 
88.67 
84.67 
84.67 
84.  fl^ 
84.62 
84.67 

17 

83.97 
88.62 
88.85 
83.57 
88.66 
80.62 
88.89 
88.67 
88.07 
83.87 
88.  (S 
83.45 
83.47 
88.42 

84.62 

84.47 
84.42 
84.92 
84.92 

w.'ei" 

86.44 
86.09 
80.64 
87.09 

89.00 

2 

18 

89.35 

3 

19 

89.15 

4 

20 

89.10 

6 

21 

22 

89.06 

6 

80.  lU 

7 

23 

89.00 

8 

24 

88.03 

9 

25 

88.80 

10 

26 

88.90 

11 

27 

87.69 

12 

;  38 

87.29 

13 

29 

30 

87.14 

14 

83.45 

R8.47 
83.07 

87.04 

16 

31 

86.28 

16 
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Mean  daily  elevation  of  water  surface  of  Ostpego  River  above  Minetto  for  1901, 

[Drainage  area,  4,000  square  miles.] 


1 
Day. 

1 
Jan. 

86.64 
86.24 
86.00 
85.00 
86.44 
85.84 
86.04 
86.04 
86.80 
86.50 
86.04 
87.04 
87.10 
87.24 
87.34 
87.54 
86.94 
86.64 
86.54 
86.30 
86.04 
86.74 
86.80 
86.74 
86.54 
86.44 
86.24 
86.60 
86.84 
86.80 
86.00 

Feb. 

Mar. 

Apr. 
02.66 

May 

1 

June. 

1  July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

87.24 
86.80 
86.40 
86.34 
86.24 
86.10 
86.04 
86.04 
86.74 
84.44 
85.10 
85.20 
85.10 
84. 00 
85.00 
85.00 
o4.  Wf 
o4.  Or 

84.74 
84.74 

o«.  Or 

84.70 
84. 80 
84.00 
86.00 
84.74 
85.04 
84.00 

84.70 
85.10 
85.50 
85.74 
85.50 
85.44 
85.39 
85.60 
85.80 
86.04 
86.04 
86.24 
86.20 
86.84 
86.04 
87.04 
87.24 
87.30 
88.76 
80.35 
00.70 
90.10 
00.70 
00.70 
92,55 
93.05 
02.00 
03.65 
93.75 
03.56 
03.30 

<».}» 

87.80 
87.80 
87.00 

87.87 
87.24 

R7. 12 

84.70 
84.67 
84.67 
84.47 
84.50 
84.60 
86.17 
84.84 
84.72 
84.64 
84.67 
84.00 
84.64 
84.64 
84.70 
84.74 
84.74 
64.74 
84.64 
34.40 
84.52 
84.40 
84.64 
84.10 
84.50 
85.04 
84.04 
85.14 
85.04 
84.04 
85.00 

84.60 
84.80 
84.70 
84.04 
85.04 
85.04 
84. 00 
85.00 
85.24 
85.22 
85.14 
85.22 
85.04 
84.94 
84.58 
85.|23 
85n3 
84.08 
86.13 
86.18 
85.33 
84.88 
85.18 
84.88 

Ox.  Ho 

84.68 
84.88 
86.28 
84.58 
84.78 

84.87 
84.83 
85.08 
85.08 
84.68 
84.78 
84.83 
84.83 
84.03 
85.08 
84.83 
84.53 

Ov.  Ho 

85.13 
84.08 
84.88 
84.81 
84.08 
84.08 
84.03 
84.88 
85.13 
85.23 
85.18 
8.Vt!8 

86  06 

i :::::::::::: 

02.60    02.15 
02.80    01.80 

02.65  1  01.65 

92.66  '  01.46 
02.70    01.25 

85.08 
85.01 

4 

87. 64     87. 02 

85.88 

5 

6 

87.42 
87  Si 

86.02 
86.82 
86.77 
86.66 
86.64 
86.64 
86.84 
86.42 
86.42 
85.79 
85.84 
86.74 
86.64 
85.47 
85.34 
85.27 
85.04 
86.27 
85.10 
85.24 
85.00 
85.14 
&5.14 
86.24 
85.24 
&5.04 
84.80 

85.93 

85.88 

7 

8 

02.60    01.20    87.07 
02.75     01.00    87.  (X) 
02.65     00.80     87.00 
02.00     00.60     87.00 

85.86 
86.08 

0 

'86.48 

10 

86.53 

11 

12 

02.80 
92.80 
02.70 
02.50 
92.45 
02.50 
02.55 
02.00 
02.85 
08.15 
08.45 
08.45 
08.35 
03.40 
08.45 
03.  a5 
08.35 
03.36 
08.00 
02.60 

00.30 
00.10 
80.05 
80.80 
80.65 
80.55 
80.25 
88.80 
87.64 
88.60 
88.40 
87.54 
87.47 
87.44 
87.30 
87.30 
87.40 
87.40 
87.58 
87.62 
87.40 

87.00 
87.15 
87.31 
87.54 
87.67 
87.60 
87.70 
87.51 
87.30 
87.30 
87.37 
87.80 
87.80 
87.40 
87.57 
87.30 
87.04 
00.66 
87.62 
87.42 

86.73 
87.06 

13 

87.45 

14 

84.88     85.28 
85.08     85.23 
85. 08     85. 5.*) 

86.38 

15.. 

86.33 

16 

85.53 

17 

85.08 
86.08 
85.13 
84.83 
85.13 
85.13 
85.88 
84.83 
85.88 
86.08 
84.03 
84.08 
84.08 
85.08 
84.08 

85.13 
85.18 
85.13 
85.18 
85.28 
85.28 
85.38 
85.78 
&5.06 
86.06 
86.43 
86.53 
86.73 
86.83 

85.43 

18 

85.48 

19 

86.53 

20 

85.93 

21 

86.23 

22 

86.18 

23 

86.06 

24 

85.88 

25 

a5.83 

26 

85.73 

27 

28 

85.78 
86.08 

29 

85.68 

30 

86.08 

31 

86.38 

1 

-- 

i 

f^stimo 

ited  p 

ondage  areas  in  Oswego 

River  drainage  h 

Hisin." 

Stre 

>am  baf 

iln. 

Drainage 
area. 

■  - 

Areac 

watei 

surfac 

>f 

r 
e. 

15 
90 

Flats  and 
marsh. 

Total  pond 
age  area. 

Percentage 
-     of  entire 
drainage 
area. 

Seneca 

Oneida 

Sq.  miles. 

8,433 

1,402 

167 

Sq.  mil 
2 

Sq.  miles. 

89 

129 

3 

Sq. 

miles. 

304 

218 

8 

Oswegro -  - 

4 



Total 

5,002 

309 

221 

530 

10.6 

Oswego  River  has  been  canalized  by  the  construction  of  dams 
affording  slack-water  navigation  on  a  part  of  the  stream.  Surplus 
water  at  the  State  dam  supplies  power  to  the  numerous  mills  situated 
along  the  adjacent  banks.  Lateral  canals  and  locks  carry  boats 
around  the  dams  and  connect  with  backwater  from  the  next  succeed- 
ing dam  in  each  instance. 

In  establishing  a  gaging  station  it  w^as  impossible  to  measure  the 
entire  stream  in  a  single  channel,  since  in  order  to  avoid  slack  water 
from  dams  it  was  necessary  to  select  a  site  where  the  river  is  paral- 
leled by  the  canal.  A  cable  station  was  established  September  14, 
1900,  3  miles  above  Minetto  and  three-fifths  mile  below  the  State  dam 
at  Battle  Island.  The  cable  has  a  clear  span  of  376  feet  be  ween  sup- 
ports on  the  banks. 

The  stream  channel  underneath  has  a  smooth  sandstone  bed.  The 
gage  board  was  placed  on  the  left  bank  2,930  feet  upstream  from  the 


'Report  U.  8.  Board  of  Engineers  on  Deep  Waterways,  pt.  11,  p.  795. 
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cable.  A  weight  gage  is  used,  being  suspended  from  a  framework 
projecting  over  the  water  beyond  the  low-water  margin.  The  posi- 
tion  of  the  weight  when  the  gage  reads  zero  has  been  determined  with 
reference  to  a  fixed  l)ench  mark,  and  the  gage  readings  are  reduced 
to  equivalent  elevations  of  water  surface  referred  to  this  l)ench  mark. 
Morning  and  evening  readings  are  taken,  usually  twelve  hours 
apart,  by  H.  L.  Woodcock,  and  the  average  of  the  two  readings  is 
given  in  the  tables. 

The  current-meter  measurements  given  below  do  not  include  diver- 
sion through  Oswego  Canal. 

Current-meter  discharge  measurements  of  Oswego  River  at  cable  station. 


Dlite. 


1900. 
September  15.... 

1901. 
Ang:ast27 

Do 

Angast28 

Do 

Angast? 

Do 

Jnlyl2 

May23 

April  18 


Elevation 

of  water 

surface. 


Discharge. 


Hydrographer. 


Feet. 
83.57 


84.08 
85.07 
85.09 
85.09 
85.12 
85.14 
86.24 
88.35 
92.77 


Second-feet. 


1,677     R.  E.  Horton. 


2,938 
3,203 
3,169 
8,066 
3,270 
8,224 
5,264 
6,982 
18, 452 


E.  C.  Murphy. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
R.  E.  Horton. 

Do. 


On  April  13, 1901,  the  depth  of  water  flowing  over  the  Battle  Island 
dam,  one-eighth  mile  above  the  gage,  was  observed  for  comparison 
with  the  current-meter  measurement.  The  calculated  discharge  over 
the  dam  was  17,520  second-feet,  not  including  leakage.  The  lowest 
water  on  the  stream  usually  occurs  Sundays,  due  to  the  stopping  of 
water  wheels  and  the  consequent  flUing  of  mill  ponds  at  Fulton, 
4  miles  upstream. 

In  this  connection  reference  may  be  made  to  the  gaging  record 
which  was  maintained  by  the  United  Statues  Board  of  Engineers  on 
deep  waterways  on  Oswego  River  at  the  Oswego  Falls  dam,  from 
November,  1898,  to  May,  1899,  inclusive.  Description  of  this  station 
may  be  found  in  Water-Supply  Paper  of  United  States  Geological 
Survey,  No.  30,  page  188.  The  drainage  areas  tributary  to  Oswego 
River  at  the  different  gaging  stations  are  as  follows: 

Drainage  areas  of  Ostvego  Rii^r, 


Location. 


Month  ...  - 
High  dam . . . 
Cable  station 
Fnlton 


Drainage 
area. 


fkj.  miles. 
5,002 
5,000 
4,990 
4,916 
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OSWEGO  RIVER  AT  HIGH  DAM,    OSWEGO   COUNTY,   N.   Y. 

This  is  a  State  dam  on  Oswego  River,  3  miles  from  Lake  Ontario, 
having  its  crest  32  feet  higher  than  mean  lake  level,  and  affording  an 
effective  head  of  about  13  feet.  The  record  is  kept  by  the  Oswego 
Waterworks  Company,  and  has  been  furnished  by  Thomas  H.  Ben- 
nett, superintendent.  The  distance  down  to  the  water  surface  in  the 
pond  above  the  dam  is  measured  from  the  top  of  a  bulkhead  having 
a  known  elevation  with  reference  to  the  crest  of  the  dam.  Gage  i^ead- 
ings  are  taken  daily,  with  the  exception  of  Sundays  and  holidays. 

Owing  to  the  use  of  the  stream  for  navigation  purposes,  an  effort  is 
made  to  keep  the  water  up  to  a  certain  level  at  all  times.  The  dam 
is  of  masonry,  with  a  crest  365.5  feet  long.  Flashboards  are  main- 
tained on  the  dam  during  the  greater  part  of  the  year.  When  flash- 
boards  are  on,  the  flow  over  the  dam  has  been  computed  by  means  of 
the  Francis  formula.  In  estimating  the  flow  when  flashboards  are 
removed,  a  discharge  curve  has  been  prepared  using  coefficients  in  the 
weir  formula  derived  from  Cornell  Experiment  No.  3,*  and  taking  into 
consideration  the  irregularities  in  the  profile  of  the  crest.  Since  the 
record  was  started  the  water  has  not  been  down  low  enough  to  afford 
an  opportunity  for  making  a  new  profile  of  the  dam.  One  which  was 
made  in  1896  has  been  used  in  the  calculations. 

No  opportunity  has  been  offered  for  directly  measuring  the  leakage 
of  the  dam.  Owing  to  the  leakage  and  possible  settlement  of  the  dam 
since  the  profile  used  was  obtained,  the  records  as  calculated  probably 
give  considerably  too  small  results  for  low  water,  and  may  be  revised 
upon  the  acquisition  of  new  data.  A  headrace  at  the  left-hand  end  of 
the  dam  diverts  water  to  supply  an  electric-light  plant  and  water- 
works pumping  station.  Eight  water  wheels  are  in  use.  A  regular 
record  of  the  run  of  the  water  wheels  has  not  been  kept),  and  the 
diversion  for  this  purpose  has  been  estimated  fmm  current-meter 
measurements  made  in  the  headrace. 

Measured  flow  in  headrace  at  high  dam. 


Date. 


June  12 

September  15 


1900. 


Working 
head  on 
wheels. 


Feet. 


13 

14 


Meaaured 
discbacfire. 


Second-feet. 
323 
352 


Three  pairs  of  wheels,  which  were  running  when  each  of  the  above 
measurements  were  made,  are  run  twenty-four  hours  i)er  day.  Taking 
the  average  of  the  above  measurements  and  allowing  105  second-feet 
for  the  additional  pair  of  wheels,  the  diversion  for  water  power  has  been 
taken  at  450  second-feet,  as  a  round  figure.     The  flow  over  the  auxil- 


•See  Trana.  Am.  Soc.  Civil  Kng.,  Vol.  XUV,  p.  J$7i. 
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iary  spillway  at  the  end  of  the  headrace  has  been  calculated  by  the  weir 
formula,  using  coefficients  derived  by  Baziu  for  a  dam  having  a  Mimilar 
cross  section.  Some  uncertainty  attachetu  to  the  record  at  high  dam 
during  the  spring  months,  owing  to  the  carrying  away  of  the  flash- 
boards  by  high  water  at  dates  not  definitely  ascertained.  In  the 
accompanying  tables  of  monthly  and  daily  mean  flow  no  allowance 
has  been  made  for  diversion  to  the  Oswego  Canal.' 

The  daily  flow  for  December,  IftOO,  has  been  recomputed  and  is 
here  republished : 

Mean  daily  flou 


D.J. 

... 

Out. 

Dec. 

Day. 

^- 

D«r. 

Dee. 

Is 

0.70) 

M 

IS 

1 

280 

Z 

Heui  .. 

(DralnasB  area,  6,000  sqaare  miles.] 


bEicoed«  limit  of  n 


D  are  gtieu  Id  WMor-Sapply  Paper  of  LT.  S. 
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Mean  monthly  run-off  of  Ostpego  River  at  high  dam,  Oswego  County,  N.  K 

[Drainage  area,  5,000  square  miles.] 
MEAN  MONTHLY  PLOW  IN  SEOOND-FEET. 


Month. 


1887. 


January  . 
Febrnary 
March  ... 


April 

May 

Jnne 

July 

August 

September 
October . . . 
November 
December . 


Year 


1806. 


Io09. 


1900. 


10,048 
6,166 
3,801 
2,174 
2,370 
1,244 
1,076 
1,821 
4,168 


4,896 
6,238 
9,898 
7,578 
8,161 
4,331 
1.834 
925 
1,377 
2,018 
4,452 
3,899 


4,252 

2.475 

4,874 

7,684 

6,754 

2,002 

748 

612 

615 

585 

1,095 

1,612 


3,077 

4.653 

4,991 

14, 025 

7,645 

3,132 

966 

669 

670 

a53 

2,418 

9,022 


2, 776   4, 343 


RUNOPP  IN  SEOOND-PEET  PER  SQUARE  MILE. 


January  .. 
February  . 

March 

April 

May 

June 

July 

August  ... 
September 
October.  . 
November. 
December . 


Year 


2.00 
1.23 
0.76 
0.43 
0.47 
0.25 
0.21 
0.36 
0.83 


0.68 
1.24 
1.99 
1.51 
1.63 
1.66 
0.36 
0.18 
0.27 
0.40 
0.89 
0.78 


0.85 
0.49 
0.97 
1.53 
1.35 
0.40 
0.15 
0.12 
0.12 
0.11 
0.22 
0.32 


0.55 


1.42 


RUN-OFF  IN  INCHES  ON  DRAINAGE  AREA. 


1901. 


5,326 
1,874 
7,270 
16, 957 
10,006 
8, 152 
3,740 
1,928 
1,871 
2,150 
2,901 
6,806 


5,748 


0.61 

1.07 

0.98 

0.37 

0.99 

1.45 

2.80 

3.39 

1.53 

2.00 

0.62 

1.63 

0.19 

0.75 

0.13 

0.39 

0.13 

0.37 

0.17 

0.43 

0.48 

0.58 

1.80 

1.36 

1.15 


January 

1.13 
1.29 
2.29 
1.68 
1.78 
1.85 
0.41 
0.20 
0.30 
0.46 
0.99 
0.90 

0.98 
0.51 
1.12 
1.70 
1.55 
0.44 
0.17 
0.14 
0.13 
0.12 
0.24 
0.36 

0.70 
0.96 
1.14 
3.12 
1.76 
0.69 
0.22 
0.15 
0.14 
0.19 
0.53 
2.08 

1.23 

Februwry .. .. . ._ .. .... 

0.38 

March . 

1.67 

April 

May 

2.23 
1.78 
0.85 
0.49 
0.54 
0.28 
0.24 
0.40 
0.95 

8.80 
2.30 

June 

1.83 

July 

0.86 

Aagnflt                 . .    . 

0.45 

September 

October 

0.41 
0.49 

November 

0.65 

December 

1.57 

Year. 

13.28 

7.46 

11.68 

15.64 

GENESEE  RIVER  AT  ROCHESTER,  MONROE  COUNTY,  N.  Y. 

Genesee  River  rises  in  Potter  County,  Pa.     It  flows  northerly,  cross- 
ing the  State  of  New  York  and  entering  Lake  Ontario  at  Charlotte, 
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There  is  a  total  fall  of  263  feet  within  the  city  of  Rochester,  chiefly 
divided  between  three  cascades^  with  an  aggregate  abrupt  pitch  of 
205  feet,  the  remaining  fall  being  distributed  between  dams  and 
rapids.  There'  are  extensive  water-power  developments  at  each  fall.* 
In  the  vicinity  of  Portage  the  stream  flows  through  a  narrow  gorge 
in  Lockport  (Niagara)  limestone,  where  a  total  fall  of  330  feet  occui-s. 
Of  this,  about  266  feet  is  in  three  abrupt  pitches.  There  is  a  descent, 
including  rapids,  of  70,  110,  and  150  feet,  respectively,  at  the  three 
principal  falls. 

Beginning  in  March,  1893,  a  record  has  been  kept  of  the  daily  ele- 
vation of  water  surface  in  the  pond  above  Johnson  and  Seymour  dam 
in  Rochester.  This  record  has  been  furnished  by  Mr.  E.  A.  Fisher, 
city  engineer.  The  final  results  are  not  ready  for  publication.  The 
following  tables  show  a  summary  of  the  monthly  variations  in  water 
level.  The  Johnson  and  Seymour  dam  affords  power  for  25  miles 
under  a  head  of  19  feet.  Water  is  drawn  through  two  canals,  one  at 
each  end  of  the  dam.  These  canals  take  the  entire  flow  of  the  stream 
during  dry  months.  A  State  dam,  a  short  distance  upstream,  diverts 
water  for  supply  of  Erie  Canal.  Previous  gaging  records  for  Genesee 
River  have  been  published  in  Reports  of  the  State  Engineer  and  Sur- 
veyor of  New  York  and  of  United  States  Greological  Survey,  as 
described  below. 

A  gage  board  was  placed  above  the  timber  dam  of  the  Mount  Morris 
Hydraulic  Power  Company  by  Aug.  Kibbie,  and  a  record  kept  there 
from  June  17  to  December  2,  1890.  The  flow  over  the  dam,  which 
had  a  somewhat  irregular  crest  337  feet  in  length,  was  computed  by 
the  weir  formula,  using  a  constant  coefficient  of  3.4.  An  allowance 
of  100  second-feet  was  made  for  leakage  and  diversion  for  power  pur- 
poses. The  results  of  Mr.  Kibble's  gagings  are  to  be  found  in  Report 
of  New  York  St^ite  Engineer  and  Surveyor,  1890,  plate  11,  Appendix  F. 

In  May,  1893,  a  gage  was  reestablished  at  the  Mount  Morris  Dam, 
by  George  W.  Rafter.  Diagrams  showing  the  results  of  these  gagings 
for  the  period  from  August,  1893,  to  January,  1895,  inclusive;  and 
February,  1895,  to  November,  1896,  inclusive,  are  to  be  found  in  the 
Reports  of  the  State  Engineer  and  Surveyor,  1894,  page  336,  and  1896, 
page  644,  resi)ectively .  During  the  summer  of  1896  a  sharp-edged  weir 
was  established  in  Genesee  River,  2^  miles  below  the  Mount  Morris 
dam.  Simultaneous  observations  taken  at  the  weir  and  dam  were 
used  to  accurately  calibrate  the  latter  for  flows  up  to  5,000  second- 
feet.  The  Francis  formula  was  used  for  calculating  the  flow  over  the 
weir.  The  corrected  monthly  mean  flows,  September,  1893,  to  Novem- 
ber, 1896,  inclusive,  are  given  in  the  Twentieth  Annual  Report  of 
United  States  Geological  Survey,  Part  IV,  pages  225-227.  The  sharp- 
edged  weir  at  Mount  Morris  was  injured  by  flowl  in  October,  1896, 


■Tenth  U.  S.  Census,  Vol.  XVI,  pp.  460-470;  also.  Report  of  New  York  State  Engineer  and  Sur 
▼eyor,  1896,  pp.  714  and  71& 
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and  has  never  been  repaired.    The  old  Mount  Morris  dam  was  carried 
away  by  high  water  March,  1897. 

Drainage  area  of  Oenesee  River, 


Location. 


At  Portage  Falls 
At  Moimt  Morris 

At  Rochester 

At  Mouth 


Area. 


Sq.  mUeJt. 

1,000 
1,070 
2,365 
2,446 


Unusual  floods  have  occurred  on  Genesee  River  in  1815,  1835, 1857, 
1865, 1889,  1894,  and  1896.^  The  following  are  the  calculated  maxi- 
mum rates  of  discharge: 

Maximum  discharge  of  Genesee  River. 


Location. 


Rochester 

Do 

Mount  Morris 


Date. 


Discharge. 


Mar.  19,1865 
June  1,1889 
May     2, 1894 


Second-feet 
40,000 

27,000 
42,000 


Diacharfce 

per  square 

nme. 


Second-feet. 
17.0 
11.4 
39.2 


The  lesser  intensity  of  floods  at  Rochester  is  attributed  largely  to 
surface  storage  due  to  flooding  of  extensive  intervening  flat  lands 
bordering  the  river. 

Monthly  devationy  above  sea  level,  of  Genessee  River  at  the  Johnson  and  Seymour 

dam,  Rochester,  N,  Y. 

[Note.— The  elevation  of  the  crest  of  the  Johnson  and  Seymour  dam  la  241.91  feet] 


Maximum  eleyation. 


Month. 


1883. 


January  ... 
February.. 

March 

AprU 

May 

June 

July 

Aui^nst  — 
September 

October 

Noyember . 
December  . 

Year. 


246.41 

244.66 

246.78 

•241.68 

•240.88 

•244.40 

243.68 

243.43 

243.65 

246.36 


246.41 


1894. 


244.86 
244.93 
247.04 
246.06 
248.34 
245.20 
242.17 
242.13 
245.18 
243.62 
243.16 
242.85 


248.34 


1895. 


243.33 

242.31 

245.24 

246.26 

242.43 

242.28 

241.99 

•241. 77 

•241.71 

•239.88 

242.57 

245.29 


246.26 


1896. 


1897. 


243.55 
244.58 
246.96 
>>249.47 
242.49 
243.12 
242.18 
242.30 

•240.  ra 

245.55 
242.92 
244.18 


249.47 


244.08 
242.91 
246.13 
244.20 
243.86 
242.22 
242.71 
242.60 
•240.40 
•240.27 
242.71 
243.75 


246.13 


1898. 


245.44 
246.15 
245.55 
245.25 
243.85 
242.57 
242.27 
243.53 
241.99 
243.61 
245.55 
245.85 


1899. 


245.  H6 

244.15 

245.17 

244.92 

243.00 

242.11 

•241. 10 

•239.40 

•240.27 

•240.38 

242.36 

243.75 


246.15 


242.71 


•Elevation  of  water  surface  is  below  crest  of  dam. 
^  High  water  of  April  1. 1896. 


1  Described  in  Report  of  New  York  State  Engineer  and  Surveyor,  1896,  pp.  639-644. 
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Monthly  elevation,  above  sea  level,  of  Oeiieaee  River j  etc, — Cont'd. 


Month. 


Minimum  eleyation. 


Jauoary  ... 
February.. 

March 

April 

May 

June , 

July 

August 

September . 

October 

November . 
December  . 

Year  . 


1898. 


1S94. 


241.98 
241.05 
241.76 
239.96 
239.28 
289.18 
241.08 
240.60 
241.43 
242.26 


'239.18 


242.23 

242.12 

242.54 

242.60 

242.84 

242.06 

•240.24 

•289.86 

■289.26 

•240.96 

242.16 

240.96 


1895. 


•241.28 
•240.81 
243.09 
242.34 
•241.88 
•289.22 
•230.18 
•239.18 
•289.02 
•239.01 
•289.25 
•280.11 


•289.26 


'239.01 


1806. 

1897. 

1898. 

•241.70 

•241.15 

•240.45 

242.23 

•241.42 

242.08 

2^.44 

242.29 

242.72 

242.49 

242.67 

242.28 

'241.60 

242.15 

242.37 

'241.66 

•230.65 

•241.82 

'289.61 

•239.69 

•289.80 

'239.28 

•239.13 

•241.15 

'289.08 

•288.95 

•240.12 

'240.95 

•238.85 

•240.20 

'240.91 

•288.83 

242.06 

•289.05 

•241.89 

241.45 

1 

'289.05 

•238.83 

•289.30 

1809. 

242.15 

•241.85 

242.84 

242.56 

242.  OS 

•289.42 

•289.05 

•238.86 

•23B.a5 

•239.00 

•240.05 

•240.00 

•240.61 


Mean  eleration. 


Month. 


1898. 


January  ... 
February . . 

March 

April 

May 

June 

July 

AufiTust 

September 

October 

November . 
December  . 

Year. 


248.54 

248.27 

248.15 

•240.80 

•230.05 

•289.67 

242.12 

•241.81 

242.09 

248.44 


241.98 


1894. 


1805. 


243.15 
242.07 

244.12 

245.50 

243.05 

•241.83 

•241.80 

•241.86 

•241.85 

242.61 

242.22 


242.85 


242.36 

•241.42 

243.66 

248.50 

242.23 

•241.78 

•240.28 

•240.80 

•230.43 

•289.23 

•240.83 

•241.53 


1896. 


242.80 
243.12 
243.70 
244.60 
242.09 
242.14 
241.94 
•240.09 
•230.51 
242.50 
242.06 
242.16 


1807. 


•241.38        242.24 


242.34 

242.60 

244.00 

243.12 

242.63 

•241.26 

•241.50 

•230.64 

•230.32 

•280.22 

•240.60 

242.19 


1806. 


1899. 


242.02 

243.37 

243.81 

243.09 

242.82 

242.16 

»240.70 

242.20 

•241.08 

•241.  n 

242.87 

242.63 


243.38 

242.45 

243.41 

243.24 

242.34 

•240.02 

•240.03 

•230.10 

•289.25 

•289.51 

•241.60 

242.36 


•241.54  I      242.45  I     •241.47 


•  Elevation  of  water  Hurface  is  below  crest  of  dam. 
MOHAWK  RIVER  DRAINAGE. 

Despite  its  importance  as  a  source  of  power  and  as  an  avenue  of 
commerce,  very  little  was  known  as  to  the  water-yielding  capacity  of 
Mohawk  River  prior  to  the  investigations  of  the  United  States  Board 
of  Engineers  on  Deep  Waterways.  The  results  of  gagings  of  the  dis- 
charge of  the  stream  over  dams  at  Ridge  Mills,  Little  Falls,  Rocky 
Rift,  Rexford  Flats,  and  Dunsbach  Ferry  are  given  below.  Gaging 
records  have  also  been  maintained  at  a  current-meter  station  near 
Schenectady  and  for  the  determination  of  the  discharge  by  the  slope 
formula  at  a  number  of  points.  At  present  there  are  available  simul- 
taneous records  for  the  high- water  period  of  1901  on  the  lower  Mo- 
hawk, obtained  by  three  distinct  methods — the  Weir  formula,  the  cur- 
rent meter,  and  the  slope  formula. 

The  regimen  of  the  Mohawk  River  during  the  navigation  season  is 
undoubtedly  modified  to  a  large  extent  by  the  influence  of  the  Erie 
Canal,  by  which  the  river  is  paralleled  from  Rome  to  Oohoes,  a  dis- 
tance of  110  miles.  The  water  supply  of  the  Erie  Canal  east  of  the 
summit  level  at  Rome  is,  with  a  single  exception,  derived  from  Mo- 
hawk River  and  its  tributaries.  At  Rome  water  enters  the  watershed 
which  has  been  brought  from  adjacent  drainage  areas,  feeding  the 
western  end  of  the  summit  level.  In  addition,  water  from  Black 
River  watershed  is  brought  in  through  Black  River  Canal. 
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New  York  State  dams  and  canal  feeders  in  Mokawk  Valley. 


Stream. 

Locatioc. 

Mohawk  River _ 

Do 

Oriskany  Creek 

Mohftwk  River 

Delta,  6  miles  above  Rome,  Oneida  County,  N.  Y. 
Rome,  Oneida  County,  N.  Y. 
Onskany,  Oneida  County,  N.  Y. 
Little  Falls,  Herkimer  Connty,  N.  Y. 

Do 

Schoharie  Creek 

Mohawk  Rirer 

Five  Mile  or  Rocky  Rift  dam.  Herkimer  County 

N.  Y. 
Fort  Hunter,  Montgomery  County,  N.  Y. 
Rezford  Flats,  Saratoga  County,  N.  Y. 

A  large  diversion  from  the  watersheds  of  these  feeders  is  in  some 
measure  counterbalanced  by  return  water  to  the  main  stream  channel 
from  seepage  through  canal  and  feeder  banks  and  flow  over  waste  weirs. 

The  complex  character  of  the  run-off  of  the  Upper  Mohawk  River 
is  shown  by  the  following  current-meter  measurements  which  were 
made  on  August  18, 1901,  at  a  time  when  no  canal  boats  were  passing, 
so  that  the  level  of  water  in  each  case  remained  statical  during  the 
measurements  : 

Sec.-ft. 
Flow  from  Mohawk  River  into  Delta  feeder 48. 8 

Flow  in  Mokawk  River  at  bridge,  1  mile  below  feeder 145.2 

Total  flow  of  Mohawk  River  at  Delta 194.0 

Flow  in  Black  River  Canal  below  Delta : 110.1 

Diversion  from  Mohawk  as  above 48.8 


Diversion  into  Mohawk  Valley  through  Black  River  Canal  above  Delta .    61 . 3 

This  does  not  take  into  consideration  diversion  or  return  waters 
from  Lansingkill  which  parallels  Black  River  Canal  above  Delta. 

August  31,  1900,  the  diversion  to  Erie  Canal  at  Rome  feeder  was 
found  by  current-meter  measurement  to  be  150  second-feet.  The  flow 
in  the  stream  channel  below  the  dam  on  the  same  date  was  38  second- 
feet. 

Measurements  of  the  flow  in  Forestport  feeder  of  Black  River  Canal 
were  made  in  connection  with  the  Barge  Canal  survey  in  1900.* 

The  column  in  the  following  table  showing  flow  in  canal  south  of 
feeder  represents  the  inflow  from  Black  River  watershed  to  Mohawk 
River  watershed  on  the  dates  named : 

Measurements  of  flow  of  Forestport  feeder  of  Black  River  Canal, 


Date. 


1900. 

August  31 

September  34 

November? 

December  1 


Obeerved 
discharge 
of  feeder. 


Secwid-feet. 
254.35 
810. 57 
323.06 
353.28 


Plow  in 

canal  south 

of  feeder. 


Second-feet. 
197. 37 
242.18 
254.23 
181.20 


Observed 

flow  over 

waste  weir. 


Observed 

flow  in  canal 

north  of 

feeder. 


Second-feet. 
0.00 
2.10 
0.00 
3.00 


Second-feet, 
61.72 
70.15 
68.83 
69.03 


*  See  report  of  engineer  for  water  supply,  p.  919. 
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The  gaging  records  at  Rexford  Flats  and  at  Little  Falls  indicate 
that  the  yield  of  the  watershed  in  second-feet  per  square  mile,  and 
frequently  also  the  actual  flow  in  second-feet,  is  considerably  less 
during  the  navigation  season  at  the  former  than  at  the  latter  station. 
The  drainage  area  above  Rexford  Flats  is  3,385  square  miles,  or  2.6 
times  that  at  Little  Falls,  which  is  1,306  square  miles.  The  dimin- 
ished water-yielding  capacity  of  the  lower  Mohawk  Basin  may  l3e 
attributed  in  part  to  the  low  water  of  Schoharie  Creek.  The  drain- 
age area  of  Schoharie  Creek  is  947  square  miles.  Weir  measurements 
at  Schoharie  Falls  show  that  the  flow  sometimes  falls  below  50  second- 
feet.  During  practically  the  entire  summer  no  water  flows  over  the 
crest  of  the  State  dam  at  Fort  Hunter.  The  major  portion  of  the  flow 
is  divei*ted  to  the  Erie  Canal  feeder  and  the  remainder  leaks  through 
the  dam.  During  the  present  summer,  from  June  to  October,  inclu- 
sive, the  direct  inflow  to  the  Mohawk  from  this  tributary  did  not, 
with  the  exception  of  a  few  days,  exceed  46  second-feet  or  0.05  second- 
foot  per  square  mile. 

MOHAWK  RIVER  AT  RIDGE  MILLS,  ONEIDA   COUNTY,  N.  Y. 

Mohawk  River  rises  in  Lewis  County  and  flows  southerly  from 
Oneida  County  to  Rome,  where  it  turns  to  the  east  and  finally  empties 
into  the  Hudson  River  at  Cohoes.  It  is  shown  through  the  greater 
portion  of  its  length  on  the  Oneida,  Oriskany,  Utica,  Little  Falls, 
Canajoharie,  Fonda,  Amsterdam,  Schnectady,  and  Cohoes  topo- 
graphic sheets  of  the  United  States  Geological  Survey. 

The  greatest  fall  occurs  at  the  mouth  of  the  stream  at  Cohoes,  where 
there  is  a  descent  of  105  feet  over  Hudson  River  shale,  extensive 
water-power  development  being  carried  out  through  the  construction 
of  a  long  headrace,  from  which  the  water  is  drawn  off  into  lateral 
canals,  utilizing  the  total  fall  in  five  different  levels.  From  Cohoes 
to  Little  Falls  the  stream  valley  is  broad,  with  moderate  side  slopes, 
and  the  course  of  the  stream  usually  winding.  A  barrier  of  rock  crosses 
the  valley  at  Little  Falls,  where  a  gorge  has  been  formed  with  sides 
400  feet  high,  in  passing  through  which  the  stream  descends  42  feet. 
Above  Little  Falls,  to  a  point  near  Rome,  the  stream  is  sluggish  and 
tortuous,  winding  through  a  flat  valley  or  flood  plain,  which  is  over- 
flowed during  high  water. 

The  gaging'  station  at  Ridge  Mills  is  located  at  the  dam  of  the  Rome 
city  waterworks,  3  miles  above  Rome.  The  dam  is  of  rough  timber, 
with  plank  facing,  having  a  slightly  irregular  crest  122.7  feet  in 
length,  which  is  divided  into  several  sections,  each  assumed  to  be 
level  to  facilitate  discharge  computations.  During  the  year  1900  the 
calculated  discharge  of  the  turbines  has  been  made  to  depend  on  cur- 
rent-meter measurements  instead  of  on  the  observed  wheel-gate  open- 
ings as  formerly.  The  pump  house,  adjacent  to  the  dam,  contains 
two  60-inch  Helmer  turbines.  The  discharge  through  these  is  sensibly 
proportional  to  the  rate  at  which  the  waterworks  pumps,  which  they 
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drive,  are  run.     A  straights-line  diagram  has  been  prepared,  using  the 

following  data,  from  which  the  flow  through  the  turbines  has  been 

taken. 

Flow  in  tailrace  at  Ridge  Mills,  N.  Y, 


Date. 


May  29... 
Aiigiut33. 


1900. 


RtMAa  of       Measured 
^J?f^lf '     flow  In  toll- 


pampe. 


race. 


Revolutions 
per  minute. 
15 
12 


Second-feet. 

122 

95 


A  measurement  of  the  leakage  of  the  dam  was  made  in  the  stream 
channel  below,  August  23,  1900,  when  no  water  was  flowing  over  the 
crest.  The  leakage  was  found  to  be  20  second-feet,  and  an  allowance 
for  this  amount  has  been  made  in  estimating  the  daily  flow.  A  rough 
current-meter  measurement  of  the  discharge  at  the  bridge  crossing  the 
pond  above  the  dam,  April  22, 1900,  showed  the  inflow  to  the  pond  to  be 
1,385  second-feet.  August  31, 1900,  the  total  flow  of  the  stream  at  Riv- 
erside Park,  1  mile  below  the  dam,  was  found  to  be  188  second-feet. 

The  gaging  record  at  Ridge  Mills  does  not  include  any  allowance 
for  diversion  to  Black  River  Canal  at  Delta  feeder,  4  miles  upstream, 
nor  for  return  water  from  seepage  and  waste  weirs.  Water  for  the 
municipal  supply  of  Rome  is  taken  from  Mohawk  River  at  Ridge 
Mills,  the  amount  of  diversion  averaging  2,500,000  gallons  per  day, 
equivalent  to  a  continuous  flow  of  4  second-feet.  The  dam  was 
injured  by  the  flood  of  November  26,  1900,  and  the  record  discontin- 
ned.  On  November  26,  1900,  the  maximum  calculated  discharge  of 
4,940  second-feet  occurred,  corresponding  to  a  flow  of  32.3  second- 
feet  per  square  mile  of  the  tributary  drainage  area  of  153  square 
miles.  March  12,  1898,  a  discharge  rate  of  5,266  second-feet  was 
obtained.  This  is  equivalent  to  34.5  second-feet  per  square  mile. 
The  highest  previous  freshet  reported  occurred  in  the  spring  of  1898, 
the  calculated  discharge  being  7,080  second-feet,  or  46.4  second-feet 
per  square  mile.  During  extreme  high  water  some  discharge  takes 
place  through  overflow  channels  under  the  highway  at  the  left  of  the 
dam.     This  has  been  included  in  the  above  estimates. 

ORISKANY   CREEK   AT   ORISKANY,  ONEIDA   COUNTY,  N.  Y. 

This  stream  rises  in  Oneida  County,  N.  Y.,  and  flows  in  a  northerly 
direction,  emptying  into  the  Mohawk  River. 

The  location  of  this  station,  as  well  as  that  of  a  second  station 
which  was  maintained  for  a  time  at  Coleman  on  this  stream,  is  shown 
on  the  Oriskany  atlas  sheet  of  the  United  States  Geological  Survey.* 

•See  Water-Sapply  and  Irrigation  Paper,  U.  S.  Oeol.  Survey,  Nc.  36,  p.  47.    The  record  kept  at 
Coleman  1b  described  in  Report  U.  S.  Board  of  Engineers  on  Deep  Waterways,  Part  II,  pp.  6M-606. 
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The  Oriskany  station  is  located  at  the  New  York  State  dam,  which  is 
of  timber,  having  a  crest  214  feet  in  length  with  a  somewhat  irregular 
profile,  which,  in  order  to  facilitate  computation,  has  been  divided 
into  three  sections,  each  assumed  to  be  level,  its  elevation  being  taken 
equal  to  the  average  elevation  of  this  portion  of  the  profile.  The 
dam  is  low,  the  difference  of  elevation  on  the  upstream  and  down- 
stream sides  ordinarily  being  about  4  feet.  During  extreme  high 
water  the  dam  becomes  completely  submerged.  During  the  summer 
the  entire  flow,  less  leakage,  is  ordinarily  diverted  to  the  canal  feeder. 
H.  Waterbury  &  Co.'s  dam,  located  just  below  the  State  dam,  backs 
water  above  the  toe  of  the  latter,  so  that  direct  measurements  of  the 
leakage  of  the  State  dam  can  not  readily  be  made. 

During  the  winter  and  spring  the  flow  of  the  stream  is  available  for 
power  from  the  lower  dam,  but  during  the  season  of  navigation  the 
iaflow  to  the  Mohawk  from  this  tributary  amounts  to  only  a  few 
second-feet.  The  computed  flow  at  the  gaging  station  represents  the 
total  outgo  from  the  pond  above  the  State  dam  and  includes  water 
diverted  from  Chenango  River  through  the  channel  of  Oriskany 
Creek  to  feed  the  Erie  Canal. 

A  record  is  kept  of  the  height  of  water  in  the  pond  above  the  dam 
and  also  in  the  feeder  channel  below  the  head  gates.  The  observed 
difference  or  head  on  the  feeder  gates,  together  with  the  area  of  the 
gate  openings,  have  been  used  in  the  formula  for  discharge  through 
submerged  orifices  to  determine  the  flow.  A  screen  rack  in  the  fore 
bay,  just  above  the  feeder  gates,  often  becomes  clogged  with  drift, 
causing  a  loss  .of  head  of  several  inches.  In  order  that  the  correct 
head  on  the  feeder  gates  might  be  obtained,  a  gage  was  placed  in  the 
fore  bay,  between  the  screen  rack  and  feeder  gates,  at  the  beginning 
of  the  navigation  season  of  1900. 

During  the  dry  season  the  gateways  leading  to  the  feeder  are  wide 
open,  and  the  water  flows  through  unobstructed,  as  in  an  open 
channel,  so  that  the  formula  for  orifices  can  not  be  applied. 

In  this  connection  tlie  difficulties  encountered  in  gaging  the  flow  in 
canal  feeders  are  worth  comment.  Broadly  speaking,  the  amount  of 
water  required  for  the  supply  of  canals  is  proportional  to  lockage  and 
evaporation  jointly,  with  perhaps  a  constant  factor  added  for  seep- 
age losses.  As  a  matter  of  fact,  however,  the  rate  of  flow  in  the 
feeder  often  fluctuates  within  wide  limits  several  times  a  day.  Gates 
are  usually  placed  in  both  the  inlet  and  outlet  ends  of  the  feeder 
channel.  The  stage  or  height  of  the  water  in  the  feeder  is  influenced 
by  that  of  the  water  in  the  canal  itself,  as  well  as  in  the  supply  pond 
above,  while  the  velocity  of  flow  may  be  varied  by  changes  in  the 
gate  openings  at  either  end.  Isolated  discharge  measurements  are  of 
value  in  a  general  way,  but  it  may  be  said  that  nothing  short  of  a 
continuous  record  both  of  the  stage  of  the  water  in  the  feeder  and  of 
its  velocity  of  flow  will  serve  to  determine  the  actual  diversion  from 
day  to  day. 
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Mean  monthly  run-off  of  Oriskany  Creek  at  Oriskanyj  N,  Y, 

[Drainage  area«  144  aqnare  miles.] 


Mcmth. 


January  ... 
Febmary .. 

March 

April 

May 

Jane 

July 

AniTQSt .... 
September. 

October 

November . 
December  . 


Mean  monthly  flow, 
in  second-feet. 


Run-off,  in  second- 
feet,  per  Hqnare  mile. 


loOs. 


iDWf. 


296 
291 
342 
466 
110 

99 
180 
186 
126 

91 
360 

89 


1900. 


1896. 


199 
378 


488 

136 

95 

100 

103 

78 

86 

265 

272 


2.25 

2.27 
2.27 


lovll. 


2.04 
2.02 
2.37 
8.28 
0.88 
0.69 
1.25 
1.29 
0.87 
0.63 
2.49 
0.02 


1900. 


1.38 
2.62 
2.67 
3.38 
0.94 
0.66 
0.69 
0.71 
0.51 
0.59 
1.78 
1.90 


Run-off,  in  inches,  on 
drainage  area. 


1888. 


2.50 
2.53 
2.61 


1890. 

1900. 

2.35 

1.60 

2.10 

2.73 

2.78 

8.07 

3.60 

8.77 

0.96 

1.08 

0.77 

0.73 

1.44 

0.70 

1.48 

0.81 

0.97 

0.67 

0.72 

0.68 

2.77 

J. 00 

0.71 

2.10 

Current-meter  discharge  meoMirements 

of  Oriskany  feeder. 

Date. 

Discharge. 

Second-feet 
77.94 
49.55 
118.89 

167. 95 
108.20 
100.70 
62.20 
84.00 
100.00 

87.80 
109.60 
178.00 

• 

• 
Hydrc^rapher. 

October  13 

1898. 

W.  D.  Lockwood. 

October  15 

Do. 

October  15 
April  28... 

1900. 

Do. 
R.  E.  Horton. 

May  29 

Do. 

August  7 

AnfiTUst  8 

E.  C.  Murphy. 
Do. 

AngnstlO. .   . 

Do. 

August  11. 

• 

Do. 

May  1 

1901. 

R.  E.  Horton. 

Mayl» 

Do. 

May2 

Do. 

*  Second  measurement  made  after  a  change  in  feedor-gate  openings. 

April  30, 1900,  the  discharge  from  Oriskany  Creek  to  Mohawk  River 
was  measured  below  H.  Waterbury  <fe  Co/s  mill,  Oriskany,  and  found 
to  be  84  second-feet. 

ORISKANY   CREEK  AT  WOOD   ROAD  BRIDGE,   ORISKANY,   ONEIDA 

COUNTY,   N.    Y. 

Owing  to  diflScultyof  determining  summer  flow  with  precision,  the 
original  gaging  station  at  the  State  dam  in  Oriskany  was  abandoned 
January  31,  1901.*  This  station  was  replaced  on  June  26,  1901,  by  a 
current-meter  gaging  station  at  Wood  road  bridge,  one-half  mile 
farther  upstream.  The  location  of  this  station  may  be  seen  on  the 
Oriskany  sheet  of  the  Topographic  Atlas  of  the  United  States  Geolog- 
ical Survey.  An  8. 5- foot  standard  cypress  gage  board,  divided  to  feet 
and  tenths  and  set  in  a  vertical  position,  was  attached  to  the  upstream 
side  of  the  right-hand  abutment  of  the  bridge,  from  which  readings 
of  the  stage  of  the  stream  are  taken  twice  daily  by  the  gage  reader. 


*See  description,  p.  146. 
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Charles  W.  Smith.     The  bridge  stands  squarely  across  the  channel  and 

has  vertical  masonry  abutments  and  a  span  of  80  feet.     The  bench 

mark  is  situated  on  the  northwest  comer  of  the  upstream  side  of  the 

bridge  seat,  on  the  right-hand  abutment. 

Elevation  of  benchmark " 100.00 

Elevation  of  gage  zero _ --    86.34 

Owing  to  cross  currents  underneath  the  bridge  at  times  of  low 
water,  the  current-meter  measurements  are  made  by  wading  at  a  point 
300  feet  below  the  bridge,  during  1901  the  following  discharge 
measurements  were  made : 

DiscHuirge  measurenienta  of  Oriskany  Creek  during  190L 


Date. 


Angnst29. 
August  19. 
August  27. 
October  11 
June  26... 


bSSSTt.      ,  Dl^^harire. 


Feet. 

Secotid-feet. 
77.2 

1.58 

1.58 

73.5 

1.60 

79.3 

1.71 

81.0 

2.10 

196.8 

A  rough  measurement  of  the  discharge  at  Wood  road  bridge  May 
1,  1900,  showed  a  total  flow  of  289  second-feet. 

The  flow  of  Oriskany  Creek  at  Wood  road  bridge  represents  the 
natural  run-off  of  the  tributary  watershed  of  144  square  miles, 
modified  by  pond  storage  at  numerous  mills,  with  the  additional  flow 
during  summer  months  due  to  diversion  from  storage  reservoirs  in 
Chenango  River  watershed  through  the  summit  level  of  the  aban- 
doned Chenango  Canal  into  Oriskany  Creek.  The  relation  between 
the  effective  watershed  during  the  canal  season  and  during  the  win- 
ter months  is  shown  below: 

Drainage  area  of  Oriskany  Creek, 

Square  miles. 

Natural  drainage  area  above  gaging  Station.. 143 

Chenango  River  area  made  tributary  through  Chenango  Canal  in  summer. . .     87 


Total  effective  drainage  during  navigation  season 230 

Effective  drainage  area  canals  closed  .. 143 

Storage  reservoirs  on  Chenango  River, » 


Name  of  reservoir. 


Eaton  Brook  . . 

Hatch  Lake 

Bradley  Brook  . 
Kingsley  Brook 
Madison  Brook 
Leland  Pond  . . . 


storage 
deptn. 


Feet. 

•  50 
10 
25 
20 
40 
8 


Average 

surface 

area. 


Acres. 
254 
134 
134 
113 
235 
173 


Impoanding 
capacity. 


Cubic  feet 
533,212,000 

58, 370, 400 
145, 926, 000 

98,445.900 
460, 647, 000 

59, 287, 000 


•  Report  of  the  Engineer  for  Water  Supply,  N.  Y.  Barge  Canal  Survey,  1901,  p.  67a 
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Owing  to  the  maintienance  of  an  equable  summer  flow  through  draft 
from  these  storage  reservoirs,  Oriskany  Creek  forms  an  excellent 
water-power  stream. 

Daily  gage  height,  in  feet,  of  Oriskany  Creek  at  Wood  road  bridge,  Oriskany, 

N,  Y.,  for  1901, 


Day. 

Jane. 

July. 

Aug. 

Sept. 

1 

Oct. 

Nov. 

Dea 

1 -. 

1.8 

1.8 

1.85 

1.76 

1.96 

2.9 

2.3 

2.1 

1.96 

1.85 

1.85 

1.75 

1.86 

1.75 

1.75 

1.7 

1.96 

1.95 

1.7 

1.45 

1.6 

1.65 

1.7 

1.7 

1.6 

1.7 

"i.e  ■ 

1.8 

1.85 

1.85 

1.8 

1.8 

1.65 

1.6 

1.56 

1.6 

1,9 

1.9 

1.9 

1.75 

1.7 

1.8 

1.6 

1.5 

1.6 

1.85 

1.7 

1.7 

1.66 

1.6 

1.8 

1.8 

1.66 

1.6 

1.6 

1.66 

1.65 

1.85 

1.4 

1.6 

1.5 

2.25 

2.2 

2.1 

1.7 

1.7 

1.65 

1.6 

1.65 

1.55 

1.5 

1.66 

1.8 

1.8 

1.8 

1.9 

1.75 

1.8 

1.7 

1.7 

1.7 

1.65 

1.7 

1.7 

1.65 

1.6 

1.6 

1.75 

1.55 

1.75 

1.95 

1.8 

1.8 

1.86 

1.9 

1.8 

1.9 

1.8 

1.75 

1.7 

1.6 

1.7 

1.65 

1.6 

1.85 

1.8 

1.9 

1.9 

1.9 

2.0 

2.0 

2.0 

1.96 

1.85 

1.8 

1.9 

1.7 

1.75 

1.8 

1.8 

1.75 

1.7 

1.75 

1.8 

1.7 

1.75 

1.7 

1.7 

1.7 

1.6 

1.75 

1.7 

1.7 

1.9 

2.4 

2.75 

2.4 

2.1 

1.95 

2.2 

2.4 

2.25 

2.05 

2.25 

2.3 

2.45 

2.45 

2.7 

2.7 

2.65 

2.6 

2.96 

3.65 

1 

3  7 

2 

H  K% 

3 

3.5 
3  4 

4 

5 

3  2!i 

6 

2  7 

7 

2  A 

8 

3  h 

9 

4  25 

10 

fi  55 

11 

4  3 

12 

2  45 

13. 

2.6 
3  9 

14 

15 

7  85 

16 

4  25 

17 

3  4 

18 

3  0 

19 

2  65 

ao 

2  65 

21 

2  8 

^ 

2  9 

23 

■w*. ••«■ 

2.8 

24 

3.06 

25 . 

2.2 

2.15 

2.0 

1.96 

2.0 

1.8 

3  7 

3.5 

27 

3.86 

3.3 

29 

4.36 

4.3 

31 

4.0 

1 

r  a 


SAUQUOIT  CREEK  AT  NEW   YORK  MILLS,  ONEIDA   COUNTY,  N.  Y. 

This  stream  rises  in  Oneida  County  and  flows  in  a  northerly  direc- 
tion, emptying  into  Mohawk  River.  It  is  shown  in  a  part  of  its  course 
on  the  Oriskany  topographic  sheet  of  the  United  States  Geological 
Survey.  Observations  of  flow  are  made  at  the  dam  which  furnishes 
power  to  the  upper,  or  No.  3,  mill  of  the  New  York  Mills. 

The  dam  is  of  earth  with  plank  facing,  having  a  spillway  105.8  feet 
in  length.  The  profile  of  the  crest  is  somewhat  irregular,  and,  in 
order  to  facilitate  computation,  has  been  divided  into  nine  parts. 
Each  part  is  assumed  to  have  a  horizontal  crest  line. 

In  the  mill  are  two  27-inch  Hercules  turbines,  which  are  run  night 
and  day  a  large  part  of  the  year. 

During  the  summer  but  little  water  flows  over  the  dam,  the  entire 
volume  being  used  to  drive  the  water  wheels  in  the  adjoining  cotton 
mills. 

The  leakage  of  the  dam  was  measured  by  current  meter  Maj''  3, 
1900,  and  found  to  be  5.6  second-feet. 

This  station  was  abandoned  October  1,  1900. 


»See  Water-Supply  and  Irrigation  Pai>er,  U.  S.  Geol.  Survey,  No.  35,  p.  48. 
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BAUQUOIT  CREEK  AT  TORKVIIjLE,  ONEIDA  COUNTY,  N.  Y. 

A  continuous  gAging  record  of  Sauqaoit  Creek  has  not  been  main- 
tained during  1901,  Current-meter  measurementa  have  been  made, 
as  shown  below,  at  the  New  York  Central  and  Hudson  River  RaibY>ad 
bridge,  across  the  stream  on  Mohawk  River  Flats  one-half  mile  above 
the  mouth  of  Sauquoit  Creek. 

Principal  dewloped  water  powers  on  Sauquoit  Civek  in  1901. 


MlUa. 

WUlOWVBll 


ChwlwlGl 


New    York 


The     New     York 


DMaeBrothera. . 


New  Harttord 

Hills. 
New   Harttord 

uES'^Tool   Com- 

«^£bsUni  11111b. 

L'tlc«  WlUownle 
Bleacblna:  Com- 

J,  C.  Dewhnrst.... 


Cbadwi 


UUla 


Lewis    KnlttlDK 

CottOD. 

Saaqaolt     Vmllev 

Polk-»  Knllo  Pno- 

Adolpii   Selgel. 

Lower  Mill. 
Adolph    Helgel, 


T  Mill, 


CotloD  cloth 

CottOD  fabrioiuid 

BaCBDK  and   pol- 

isblUK  wheels. 
Not  operated 

Cnstom  milliliB. . . . 

ton  cloth. 


Yama.     aheettng,  j 


CottOD  nnderweu'- 


Panien'  knivea.. 


Wonted  and  caah-  i 


power  in  nae. . .  Nont 


•Water  used  In  four  levels,  total  fall  in  power 
^WheulaotrnE. 
•^m  tailed,  sprlDK.  l«ai. 
'Dun  for  water  Rupply  only. 
■Notopwated;  flrat  water  prlTllege. 
'UesB  overflow  or  waste  water  at  aam. 
•Not  In  operation. 
''Hill  not  operated. 
I  Dam  destroyed:  mus  by  steam. 


w  las 
I 

7S|  11)0 

IJNone  4 

2  None  2 
le  None  Nraie 

IS  None  III 


MOHAWK    DBAIKAQE. 


161 


Discharge  measurements  of  Sauquait  Creek  in  190U 


Date. 


August  27. 
Angnst  29. 


Hydro^apher. 


J.  D.  Luther. 
Do. 


The  gage  height  given  m  the  distance  down  to  water  surface  from  a 
bench  mark  on  the  top  of  the  center  brace  of  the  upstream  girder. 
The  location  of  the  bridge  may  be  seen  on  the  Oriskany  sheet  of  the 
topographic  atlas  of  the  United  States  Geological  Survey.  The  bridge 
is  located  below  the  lowest  dam  and  water  power  on  the  stream.  It 
is  2  miles  below  the  gaging  station  formerly  maintained  at  the  upper 
New  York  Mills.*  Owing  to  its  rapid  fall  and  favorable  location  near 
XJtica,  the  available  water  powers  of  Sauquoit  Creek  have  been  devel- 
oped to  the  fullest  possible  extent. 

MOHAWK  RIVER  AT  UTICA,  ONEIDA   COUNTY,  N.  Y. 

A  gaging  station  was  established  at  the  Genesee  street  bridge,  across 
Mohawk  River,  at  Utica,  March  21,  1901. 

The  bridge  has  two  spans  of  83  and  72  feet.  A  vertical  gage  board 
in  two  parts  has  been  secured  to  the  downstream  side  of  the  central 
pier. 

From  Rome  to  Little  Falls,  a  distance  of  36  miles,  Mohawk  River 
flows  through  an  alluvial  valley,  the  stream  channel  being  flanked  by 
flood  plains  one-half  mile  or  more  in  width.  This  flat  vallej'^  is  flooded 
to  a  depth  of  several  feet  during  freshets.  The  intensity  of  floods  at 
Little  Falls  is  ameliorated  in  some  degree  by  this  extensive  natural 
storage  reservoir.  During  the  navigation  season  the  regimen  of  the 
stream  above  Utica  is  highly  artificial.  At  Rome  nearly  the  entire 
flow  above  the  State  dam  is  often  diverted  into  Erie  Canal,  as  is  also 
the  flow  of  Oriskany  Creek,  the  principal  tributary  between  Rome 
and  Utica.  There  is  also  a  certain  amount  of  return  water  from  waste 
weirs,  some  of  which  is  brought  through  feeders  to  the  canal  from  the 
adjacent  watersheds  of  Black,  Chenango,  and  Oneida  rivei-s.  The 
run-off  from  the  tributary  area,  or  500  square  miles  above  the  Utica 
gaging  station,  is  much  less  during 'the  canal  season  than  it  would  be 
from  an  equal  area  of  the  watershed  without  diversion. 

Current-meter  measurements  of  the  flow  at  Utica  station  have  been 
made  as  shown  in  the  following  table.  The  flood  measurement  of 
March  27, 1901,  does  not  include  a  small  amount  of  water  which  passed 
over  Deerfield  road,  cro.ssing  the  neck  of  the  river  bend,  in  the  bow 
of  which  the  gaging  station  is  situated. 


•See  pace  149. 
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Ctirrent-nieter  discJiarge  measurements  of  Mohawk  River  at  Vtiea  in  1901. 

Date. 

Elevation 
of  water 
surface. 

Feet. 
393.85 
393. 95 
394.15 
394.32 
394.70 
394. 75 
396.18 

DiBohar^. 

Date. 

Elevation 
of  water 
surface. 

Discharge. 

AtUFTlSt  3 

Secondrfeei. 
125 
161 
233 
332 
405 
465 
736 

Jnne 1 

Feet. 
396.94 

Second-feet. 
1,107 

Aug^nst  3 

May3l .-1      397.74 

1,293 

Angast  1 

October  11 

July  31 

Do  

Jane  4 

399. 13 

1,583 

Jnne  34       

December  16 

March  37- 

401.48 
404.65 
406.13 

2,573 

5,817 

10.888 

May  11 

The  elevation  of  the  water  surface  at  Utica  during  previous  severe 
floods,  with  the  corresponding  discharge,  estimated  from  a  rating  table 
deduced  from  the  current-meter  measurements,  is  given  below,  the 
elevations  having  been  furnished  by  Stephen  E.  Babcock,  C.  E. 

Estimated  flood  discharges  of  Mohawk  River  at  Utica, 


Date. 


Feet. 

Mean  low  water 394. 64 

Freshet,  Nov.  23, 1900  ..  398.49 

Freshet,  Nov.  37, 1900  ..  405.44 

High  water  of  1890  ....  405.68 
High  water,  Feb.  36, 

1891 I  407.33 

High  water,  1893 :  406. 44 


Eleva- 
tion. 


Esti- 
mated 

dis- 
charge. 


High  water,  1898. 


406. 37 


Sec.  feet, 

355 

1,470 

8,000 

8,800 

17,800 
13,500 
13,100 


Date. 


High  water,  1894  _ . . 
High  water,  1895  . . . 
High  water,  1899  . . 
High  water.  Mar.  37, 

1901. 406.19 

High  water,  Dec.  15, 


Esti- 

Elevar 

mated 

tion. 

dis- 

charse. 

Feet. 

Sec.  feet. 

405.63 

8,600 

406.33 

11,900 

405. 53 

9,300 

1901 


406.75 


11,100 
14,300 


From  observations  of  slope,  during  the  freshet  of  November  27, 
1900,  Mr.  Babcock  calculated  the  flood  discharge  of  Mohawk  River  at 
Utica  to  be  12,643  second -feet.'* 

All  aggregate  of  about  5  second-feet  is  diverted  for  water  supply 
from  Ballon,  Starch  Factory,  and  Reels  creeks,  three  small  tributaries 
entering  Mohawk  River  just  below  the  Utica  gaging  station.  The 
location  of  the  gaging  station  may  be  seen  on  the  Utica  atlas  sheet  of 
the  United  States  Geological  Survey. 

Mean  monthly  run-off  of  Mohawk  River  at  Utica,  N.  K,  for  1901. 

[Drainage  area,  GOO  sqiiare  miles.] 


Month. 


April 

Alay 

Jnne 

July 

AQgnst .... 
Septemher . 

October 

November . 
December.. 


Mean 
monthly 
flow  in  sec- 
ond-feet. 


1,932 
643 

1.076 
312 
189 
825 
375 
508 

1,655 


Rnn-off  in 

second-feet 

per  square 

mile. 


Rnn-off  in 

inclies  on 

drainage 

area. 


3.86 

1.29 

2.16 

.62 

.38 

.65 

.75 

1.01 

3.81 


4.32 

1.48 

2.42 

.71 

.43 

.73 

.86 

1.13 

8.82 


•Engineer's  Report  to  the  Mohawk  River  Straightening  Ck)mmis8ion»  Utica,  N.  Y.,  1900,  by 
Stephen  E.  Balx^ock. 
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Mean  daUy  flow,  in  second-feet,  of  Mohawk  River  at  UtioOy  N,  Y»,  for  2902, 

[Drainaflre  area,  500  square  miles.] 


Day. 

Apr. 

I.. 

2 

J 

2,180 

4 

2,680 

5 

3,450 

ft 

3,060 

J  .  - 

2.800 

8 

3,750 

9 

3,650 

10 

8,150 

11 

2,580 

12 

2,420 

13 

1.980 

U 

1,980 

15 

1,786 

Ifl 

1,500 

17 

1,315 

18 

1,215 

19.. 

1,060 

SO 

1,085 

21-. 

980 

22.. 

1,380 

23 

1,015 

24 

1,720 

25 

2,080 

2B 

2.000 

2/ 

1,700 

28 

760 

29.. 

7(K> 

ai) 

650 

31.. 

Mean. 

1,932 

1,656 


WEST  CANADA  CREEK  AT    TWIN  BOCK  BRIDGE  AND  TRENTON  FALLS, 

ONEIDA  COUNTY,  N.  Y. 

Twin  Rock  bridge  crosses  West  Canada  Creek  2  miles  above  Hinck- 
ley, practically  at  the  point  of  emergence  of  the  stream  from  the 
Adirondacks.  The  bridge  is  of  iron,  having  two  spans,  and  a  length 
of  167.5  feet  between  abutments.  The  stream  bed  is  of  gravel  and 
rock  and  the  conditions  are  unusually  favorable  for  a  current-meter 
station.  A  gage  board  was  set  and  a  record  commenced  on  Septem- 
ber 7,  1900.  The  gage  is  read  at  7  a.  m.  and  at  G  p.  m.  each  day,  and 
the  average  of  the  two  daily  readings  is  given  in  the  table  on  p.  154: 

Current-meter  discfiarge  measurements  of  West  Canada  Creek  at  Txcin  Rock 

bridge. 


Date. 


1900. 
September  7 

1901. 

Aprilll 

MAy4 

August  8 

Aagnst  10 


Discharge. 


Second-feet. 
182 

•1,235 

•1,422 

•604 

•1,847 

•Affected  by  backwater. 
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During  April,  1901,  an  unusually  heavy  drive  of  logs  produced  a 
jam  in  the  mill  pond  above  Hinckley  dam,  2  miles  below  the  gaging 
station.  This  jam  remained  in  position  through  the  summer,  and 
was  carried  out  by  high  water  December  15, 1901.  The  gage  readings 
at  Twin  Rock  bridge  for  this  period  are  probably  affected  by  back- 
water in  some  degree. 

Black  Creek  enters  West  Canada  Creek  one-half  mile  above  Twin 
Rock  bridge.  A  discharge  measurement  of  this  stream  at  Grant,  2 
miles  from  the  mouth,  showed  the  discharge  to  be  62  second-feet  on 
August  8,  1901. 

The  i^cord  at  Twin  Rock  bridge  is  kept  by  the  Utica  Electric 
Light  and  Power  Company.  This  company  has  erected  an  electric- 
power  plant  at  Trenton  Falls,  4  miles  farther  downstream.  A  con- 
crete dam  has  been  constructed,  and  a  head  of  265  feet  is  obtained  on 
the  turbines,  which  are  of  special  design. 

The  relative  drainage  areas  tnbutary  to  the  different  gaging  stations 
on  West  Canada  Creek  are  shown  below. 

Drainage  area  of  West  Canada  Creek, 


Location. 

• 

area. 

At  mouth 

So.  milea. 
569 

At  Middleville 

519 

At  Trenton  Falls 

375 

At  Twin  Rock  bridge 

852 

l\itly  gage  height,  in  feet,  of  West  Canada  Creek  at  Twin  Rock  bridge  for  1901, 


Day. 


1-. 

2.. 

3... 

4... 

5... 

6... 

«  . .. 

8... 

9... 
10.. 
11.. 
12... 
13.. 
14... 
15... 


16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

:» 

31 


1.5 

1.5 

1.5 

1.5 

1.5 

1.8 

1.8 

1.8 

1.7 

1.7 

1.6 

1.6 

1.6 

1.6 

1.6 

1.55 

1.56 

1.6 

1.6 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 


2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 


2. 
2. 


2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 


Mar. 

Apr. 

2.1 

5.25 

2.1 

5.4 

2.1 

5.11 

2.1 

4.1 

2.1 

4.3 

2.1 

4.06 

2.1 

3.U6 

2.1 

2.65 

2.15 

3.0 

2.2 

3.15 

3.16 

3.5 

2.1 

3.3 

2.0 

2.95 

2.95 

4.4 

2.2 

4.4 

2.4 

4.15 

1.9 

3.45 

1.95 

3.35 

1.75 

4.5 

1.8 

4.7 

1.9 

5.75 

2.0 

5.4 

2.65 

5.2 

2,85 

5.6 

4.3 

5.4 

4.8 

5.75 

4.3 

5.85 

6.25 

12.5 

5.3 

11.85 

5.0 

8.75 

6.05 

May. 


7.8 

7.6 

6.95 

6.2 

3.45 

3.35 

2.9 

2.65 

2.45 

2.9 

4.7 

5.6 

5.15 

4.0 

3.6 

3.1 

4.0 

4.35 

4.0 

4.15 

4.25 

4.1 

4.1 

3 

2 

2 

2 

2 


« 


75 
65 
65 
9 
4.0 
4.15 
4.15 


June. 

July. 
1.4 

5.15 

4.65 

1.3 

5.25 

2.1 

4.4 

1.65 

5.55 

1.5 

6.7 

2.8 

6.25 

2.6 

5.4 

2.5 

3.35 

2.4 

3.5 

2.1 

3.15 

2.0 

2.75 

2.524 

2.7 

2.3 

2.25 

1.5 

1.5 

.70 

1.5 

.66 

1.4 

.50 

1.4 

2.9 

1.5 

2.6 

4.0 

2.0 

3.2 

1.35 

3.5 

.7 

4.65 

.8 

3.5 

.75 

2.6 

1.0 

2.1 

1.4 

1.7 

2.2 

1.45 

2.8 

1.3 

3.96 

1.5 

4.35 

3.15 

Aug. 

Sept 

8.45 

2.8 

3.45 

2.85 

2.8 

2.72 

2.0 

2.56 

2.25 

2.35 

2.45 

2.25 

2.6 

1.35 

8.2 

1.25 

3.75 

1.7 

4.46 

.60 

2.52 

.57 

3.07 

1.15 

3.0 

2.9 

2.85 

2.6 

2.5 

2.3 

2.35 

3.3 

M«  MW 

2.9 

2.22 
1.75 
1.95- 
1.22 
1.2 
.925 
1.2 
2.3 
1.7 
1.5 
.70 
.70 
.425 
.675 


2.5 

3.55 

8.15 

2.85 

2.25 

2.05 

1.4 

1.1 

1.2 

1.5 

1.4 

1.42 

1.4 
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Heavy  rains  on  frozen  ground  December  16,  1901,  caused  a  freshet 
discharge  over  the  Trenton  Falls  dam  estimated  at  36,300  second- 
feet,  or  96.8  second-feet  per  square  mile. 

It  is  probable  that  the  intensity  of  this  flood  was  increased  to  some 

■ 

extent  by  the  failure  of  the  Hinckley  dam  a  short  distance  upstream. 
A  high-water  mark  at  Newport  dam  indicates  a  flood  discharge  for 
the  freshet  of  August,  1898,  of  at  least  22,000  second-feet,  or  46.6 
second-feet  from  the  tributary  drainage  area  of  472  square  miles.  In 
August,  1874,  a  freshet  at  Hinckley  produced  an  estimated  discharge 
of  21,100  second-feet,  or  58.6  second-feet  per  square  mile  from  the 
tributary  drainage  area  of  360  square  miles.  The  freshet  of  August, 
1898,  is  estimated  to  have  produced  a  discharge  of  12,950  second-feet, 
or  24.9  second-feet  per  square  mile  at  Middleville. 

WEST    CANADA    CREEK  AT    MIDDLEVILLE,  HERKIMER  COUNTY,   N.    Y.* 

Measurements  of  West  Canada  Creek  have  been  made  at  Middle- 
ville, at  the  dam  of  the  Nelson  Knitting  Company,  which  supplies 
power  to  four  mills.  The  dam  is  of  timber,  with  a  nearly  level  crest, 
aside  from  the  ice  slide  in  the  northern  portion. 

The  principal  element  of  uncertainty  with  this  record  in  the  past 
was  considered  to  be  leakage  of  the  dam,  etc.,  which  had  been  taken 
at  50  second-feet.  Current-meter  measurements  were  made  on  Sep- 
tember 10,  1900,  to  determine  the  leakage  of  the  dam  and  the  low- 
water  flow  of  the  stream  at  this  station. 

Second-feet. 

Highway  bridge  below  dam,  measured  flow  in  main  stream  channel 118 

Measnred  flow  in  hydranlic  canal 182 

Total  flow  from  cnrrent-meter  measnrements 245 

The  calculated  flow  from  the  gage  record  gives  the  following 
results: 

Second -feet. 

Flow  over  dam,  gage  reading  0.67 60 

Lieakage  previonsiy  estimated , 50 

Total  flow  in  main  channel 110 

Calculated  diversion  to  water  wheels 181 

Total  flow  as  estimated 241 

The  stream  bed  is  of  gravel  and  cobblestones.  High  water  and  ice 
have  washed  out  deep  holes  below  the  toe  of  the  dam,  tending  to 
increase  the  leakage.  Measurements  of  the  discharge  below  the  dam 
in  1901  gave  the  following  results: 

Discharge  measurements  of  West  Canada  Creek. 
March  28:  *"  Second-feet. 

Metered  flow  in  creek  at  highway  bridge 4, 559 

Metered  flow  in  power  canal  at  highway  bridge 154 

Total  flow  past  highway  bridge 4,713 

Metered  discharge  over  dam 4,528 

Estimated  discharge  of  tnrbines 162 

•See  Water^Snpply  and  Irrigation  Paper,  (J.  S.  Qeol.  Survey,  No.  85,  p.  49. 
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Angast  10:  Beoond-feet. 

Metered  flow  past  highway  bridge 965 

Metered  flow  in  power  canal 96 

Total  flow  past  highway  bridge 1,061 

October  5: 

Metered  flow  in  creek  at  highway  bridge   .      480 

Metered  flow  in  power  canal  at  highway  bridge 28 

Total  flow  past  highway  bridge 510 

Flow  over  dam  by  meter. 890 

Flow  over  dam  estimated 230 

Difference,  leakage,  etc. 90 

As  a  result  of  this  measurement,  the  leakage  allowance  for  1901, 
beginning  May  1,  has  been  increased  40  second-feet  over  the  previous 
estimate. 

Corrected  daily  flow^  West  Cancuia  Creek,  for  November,  1900, 
[For  insertion,  replacing  former  flgurefi.] 


Day. 


Second- 
feet. 

1.. 

508 
463 
41U 
328 
420 
401 
505 
1,040 

2 

3 

4 

5 

6 

7 

8 

Second 
feet. 


9. 
10. 
U. 
12. 
13. 
14. 
15. 
16. 


Second- 
feet. 

25. 
26. 

27. 
28. 
20. 
80. 

Day. 

Second- 
feet. 

460 

3,215 

404 
723 

6,108 
5,837 

1,560 

3.068 

8,067 

2,150 

2,796 

1,794 

2,496 
2.024 

Mean .. 

1,686 

Mean  daily  flow,  in  aecond-feet,  of  West  Canada  Cre^k  at  MiddlevUle,  N,  Y. ,  for  1901. 

[Drainage  area,  518  square  miles.] 


Day. 

Jan. 

Feb. 

Mar. 

1 

849 

862 

85'.; 

716 

715 

•710 

716 

776 

1,108 

1,100 

1,106 

1,035 

M.060 

1,048 

1,048 

1.048 

966 

714 

894 

•895 

1,052 

991 

1,051 

021 

881 

881 

*895 

803 

774 

673 

773 

773 
772 

•705 
760 
666 
678 
670 
668 
670 

•605 
683 
570 
576 
674 
480 
674 

•566 
550 
501 
490 
580 
680 
641 

•615 
678 
630 
628 
440 

480 

2 

535 

3 

•654 

4 

666 

5 

677 

6 : 

584 

7 

446 

8 

480 

9 

671 

10 

•714 

11 

718 

12 

630 

13 

721 

14 

720 

15 

780 

16 

624 

17 

•616 

18 

620 

19 

780 

20 

783 

21 

007 

22 

1,900 

23 

2,006 

24 

•2,202 

25 

3,009 

26 

5,523 

27 

5.868 

28 

4,782 

29 

30 

31 

(•) 

Mean.. 

871 

624 

1.330 

Apr. 


1,571 
1,674 
1,782 
2,060 
1,065 
1,878 

•2,145 
3.354 
3.361 
2,426 
2,184 
1,955 
2,323 

•2,r38 
8,164 
3,101 
3,465 
8,735 
4,189 
3.981 

•3,232 
7,621 
7,605 
5.514 
4.186 
2,750 
2,082 

•2,829 
2,K12 
2,051 


3.167 


May. 


1,802 

1.672 

1.712 

1.462 

•1,055 

882 

712 

682 

657 

682 

682 

•1.066 

1.882 

1.802 

1.562 

922 

852 

1,082 

•1,186 

1,202 

1.322 

1.082 

1,162 

1,022 

862 

•745 

812 

922 

1.162 

1,336 

1.380 

1.114 


June. 


1,401 

•1.5116 

1.919 

1,000 

1,620 

1,279 

2,710 

3.1iT» 

•2,515 

1.760 

1,200 

860 

708 

577 

468 

•345 

373 

463 

618 

413 

1.063 

1.713 

•1.835 

1,097 

1,243 

743 

508 

333 

413 

•266 


July. 


424 
424 
844 

257 

804 

614 

•545 


1,10? 


474 

424 


350 
•285 
814 
314 
814 
814 
624 
664 
•476 
380 
344 


254 
254 


•235 

624 

1.134 

1.464 

488 


•Sunday. 
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Mean  monthly  run-off  of  West  Canada  Creek  at  Middieville,  iV.  F. 

[Drainage  area,  518  square  milea.] 
MEAN  MONTHLY  PLOW  IN  SECOND-FEET. 


January. . 
February 
March  ... 

April 

ICai 


ky 

Jane 

Jnly 

A.a^8t. ... 
September 
October . . . 
November. 
December . 


Year. 


1899. 


1900. 


1,161 
1,110 
1,024 


1,150 

1,5»4 

1,176 

3,365 

1,456 

397 

324 

235 

221 

324 

577 

1,259 


1,366 


924 
406 
451 
463 
419 
448 
1,586 
800 


RUN-OFF  IN  8BCOND-FEET  PER  SQUARE  MILE. 


1901. 


871 
624 
1,330 
3,167 
1,114 
1,197 
488 


January 
February 
liarch  _ . 
April  .- 
Mav-.-. 


ay 

June 

July 

August  ... 
September 
October . . . 
Kovember. 
December  . 


January... 
February.. 

March 

April 

May 

June 

July. 

Aug^uat  ... 
September 
October  _ . . 
November. 
December  . 


2.24 
2.14 
1.97 


2.21 

3.07 

2.26 

6.48 

2.80 

.76 

.62 

.45 

.52 

.62 

1.11 

2.43 


2.63 


1.78 
.78 
.87 
.89 
.80 
.86 
2.97 
1.54 


RUNOFF  IN  INCHES  ON  DRAINAGE  AREA. 


2.58 
2.40 
2.27 


1.68 
1.20 
2.57 
6.12 
2.15 
2.31 
.86 


The  lowest  water  in  this  stream  occurs  Sundays,  when  the  flow  is 
held  back  as  pond  storage  by  dams  above  Middle viUe.  Aside  from 
this,  the  most  notable  low- water  period  was  September  2  to  12,  1899, 
inclusive,  the  mean  flow  at  Middleville  for  eleven  days  l)eing  183 
second-feet,  or  0.35  second-foot  per  square  mile. 
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EAST  CANADA  CREEK  AT  DOLGEVIIJLE,  HERKIMER  COUNTY,  N.  Y. 

This  creek  rises  in  Hamilton  County  and  flows  in  a  southerly  direc- 
tion between  Herkimer  and  Fulton  counties  into  Mohawk  River  at 
East  Creek.  A  portion  of  the  stream  and  drainage  area  is  included 
on  the  Little  Falls  topographic  atlas  sheet  of  the  United  States  Geo- 
logical Survey.  Observations  are  taken  at  High  Falls,  near  Dolge- 
ville,  about  7  miles  from  the  outlet  of  the  stream.  The  gaging  station 
is  located  at  the  dam  of  the  Dolgevllle  Electric  Light  and  Power  Com- 
pany. Readings  of  the  depth  on  the  crest  are  taken  from  a  vertical 
gage  board  attached  to  the  bulkhead  6  feet  upstream  twice  each  day 
by  Henry  F.  Schuyler.  The  mean  of  the  readings  is  used  in  computing 
the  discharge,  A  record  is  also  kept  of  the  run-off,  the  water  wheels, 
and  the  elevation  of  water  in  the  tailrace. 

The  dam  is  of  rubble  masonry,  19  feet  high,  and  has  a  flat  crest  6 
feet  in  width  and  190.25  feet  long  between  abutments.  The  elevation 
of  the  upstream  edge  of  the  crest  is  1  foot  below  that  of  the  lip. 
The  impounded  water  is  conducted  to  the  power  house,  500  feet  below 
the  dam,  through  a  wrought-iron  flume  10  feet  in  diameter.  Prior  to 
June  1,  1899,  the  discharge  over  the  dam  was  computed  from  a  dis- 
charge curve  calculated  by  the  use  of  coefficients  derived  from  Cor- 
nell University  Experiment  No.  13.*  The  record  since  June  1,  1899, 
has  been  computed  from  a  revised  discharge  curve  based  on  Freeman's 
experiments  on  a  model  of  the  round-crested  portion  of  the  Croton 
dam,  which  apparently  corresponds  closely  with  the  ogee  section  of 
the  Dolgeville  dam  as  regards  friction  on  the  crest,  vertical  contrac- 
tion on  the  nappe,  and  siphonage.^  The  flow  through  the  turbines 
for  this  period  has  also  been  computed  from  current  meter  measure- 
ments made  in  the  tailrace  of  the  electric  power  plant  instead  of  from 
the  manufacturers  rating  tables  for  the  water  wheels  as  formerly. 
The  effect  of  these  changes  has  been  to  slightly  increase  the  extremes 
of  flow,  both  as  regards  high  and  low  water,  the  estimated  flow  for 
mean  stages  remaining  ^substantially  the  same. 

During  October,  1901,  pins  were  set  in  the  ci'est  of  the  dam,  ena- 
bling flashboards  to  be  put  on.  The  dam  is  practically  water-tight, 
and  no  allowance  is  made  for  leakage.  The  discharge  over  the  flash- 
boards  is  calculated  by  means  of  the  Francis  formula. 

The  turbines  are  of  a  special  Victor  cylinder  gate  type.  The  two 
main  wheels  are  36  inches  in  diameter  each,  and  their  speed  is  con- 
trolled by  Lombard  governors.  The  third  wheel  is  15  inches  in  diam- 
eter and  drives  the  exciter.  The  following  table  shows  the  results  of 
current-meter  measurements  made  from  a  bridge  across  the  tailrace 
below  the  power  plant.  Only  one  of  the  two  36-inch  turbines  was 
running  in  each  instance,  together  with  a  15-inch  exciter  wheel.     The 


»  Water-Supply  and  Irrigation  Pajier,  U.  8.  Geol.  Survey,  No.  36,  p.  52. 

*See  report  on  New  York's  Water  Supply,  1900,  by  John  R.  Freeman,  C.  E.,  jx  137. 
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latter  runs  at  a  sensibly  constant  width  of  gate  opening  at  all  times. 
The  head  on  the  wheels  was  72  feet.  Observations  on  the  wheel-^ate 
openings  were  taken  at  the  beginning  and  end  of  each  day,  and  the 
average  is  given  in  the  table: 


Oate  opening  at  Dolgeinlle,  N,  K. 


Date. 


Measured 

flow  in  tail- 

race. 


1900. 

May22 

Jnly27 

July  20 

AngnstO *.. 


Second-feet. 

84 
76 
63 

80 


Qateopen- 

iDff  of  85- 

IncE  wheel. 


Inch, 

0.50 

.38 

.28 

.88 


Wheel 
number. 


2 
2 
1 
1 


The  following  measurements  of  the  total  discharge  of  the  stream, 
in  comparison  with  the  calculated  flow,  were  also  made : 


Observed  and  calculated  flaw  of  East  Canada  Creek  at  Dolgeville,  N.  F. 

OBSERVED  FLOW. 


Date. 


1900. 

May  22 

July  27 

AngQ8t7 


Flow  over 
dam. 


Second-feet. 
328 
876 
•28 


Flow  in 
tailrace. 


Total  flow. 


Second-feet. 
84 
76 
80 


Secondrfeet. 
412 
452 
108 


CALCULATED  FLOW. 


Date. 


1900. 

May22 

July  27 

Aagii8t7 


Creatgage 
reading. 


Foot. 
0.69 
.79 
.20 


Flow  oyer 
dam. 


Secondrfeet. 
282 
362 
29 


Flow  in 
tailraoe. 


Seoond-feet. 

84 
84 
78 


Total  flow. 


Second-feet. 
366 
446 
107 


*  Measured  in  stream  channel  above  point  of  confluence  with  tailrace. 


The  total  flow  in  the  first  two  cases  was  measured  at  Dolgeville 
bridge,  1  mile  above  the  dam.  The  difference  between  the  observed 
and  calculated  flows,  in  the  first  instance,  is  probably  due  to  pond 
storage.  The  accompanying  table  of  mean  daily  flow  shows  the 
amount  of  water  passing  down  the  stream  from  the  dam  each  day. 
The  discharge  of  the  stream  at  High  Falls  represents  the  total  water 
yield  of  the  tributary  drainage  area,  with  the  exception  of  water 
diverted  for  the  municipal  supplyof  Little  Falls  and  Dolgeville. 
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Spruce  Creek  is  the  principal  tributary  of  East  Canada  Creek.  It 
enters  £ast  Canada  Creek  1  mile  above  Dolgeville  and  drains  an 
area  of  50  square  miles.  Water  is  diverted  from  this  stream  at 
Diamond  Hill  and  from  Beaver  Creek,  one  of  its  tributaries,  and  is 
carried  to  Little  Falls  through  a  vitrified  conduit  9  miles  in  length. 
The  water  supply  of  Dolgeville  is  taken  from  Cold  Brook,  a  tributary 
of  East  Canada  Creek.  No  allowance  for  diversion  for  water  supply 
has  been  made  in  computing  the  run-off  for  East  Canada  Creek. 

Just  below  the  foot  of  Spruce  Creek  reservoir,  at  Diamond  Hill, 
occurs  a  fall  of  180  feet  in  about  2,000  feet.  At  Salisbury  Center,  far- 
ther downstream,  occurs  a  second  fall  of  85  feet  in  900  feet,  a  number 
of  water-power  privileges  being  developed  at  this  point.  There  is  a 
total  of  12  dams  on  Spruce  Creek,  giving  an  aggregate  fall  of  about 
180  feet.  East  Canada  Creek  has  a  total  fall  of  445  feet  from  the 
mouth  of  the  stream  to  the  crest  of  the  dam  at  Dolgeville.  This 
includes  a  large  amount  of  undeveloped  fall.  At  Beardsley  Falls,  2 
miles  from  the  mouth  of  the  creek,  occurs  a  natural  descent  of  105 
feet  in  two  short  cascades  over  calcif erous  sand  rock.  •  The  power  at 
the  lower  fall  is  at  present  developed  under  a  head  of  57  feet.  A 
masonry  dam  at  the  head  of  the  upper  fall  18  feet  in  height  is  being 
constructed,  which  will  afford  a  total  available  head  of  120  feet. 
Blue  Falls,  between  Inghams  Mills  and  Dolgeville,  affords  a  natural 
descent  of  30  feet  and  is  undeveloped. 

Principal  developed  water  powers  on  Ea^t  Canada  Creeks  1901. 


Number 

of  dam 

from 

month. 


Location. 


1 EaatCreek   ... 

2- ,  Inghams  Mills. 

3 ...|  Hiffh  Falls--.. 

4 Dolgeville 

Stratford 


Effect!  re 
head. 


Feet. 


57 
10 
72 
20 


Manufacture. 


Generation  of  electricity. 

Gristmill. 

Generation  of  electricity. 

Felt. 

Sawmill;  piano  factory. 


Flood  discharge  of  East  Canada  Creek  at  DolgeviUe, 


Date. 


Discharge. 


Augn8t25,  1808... 

April  22, 1901 

April  19, 1900 

December  15, 1901 


Seoondrfeet. 

6,830 

4,775 

5.750 

12,150 


Discharge  per 
square  mile. 


Second-feet. 
24,7 
18.7 
22.6 
47.4 
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Mean  daUyJUno,  in  second-feet,  of  Bkisi  Canada  Creek  at  Dolgemlle,  N.  Y.,for  1901, 

[Drainage  area,  256  square  miles.] 


1 
2 
3 
4 
5 

6 

#. 
f 

8 

9 
10 
11 
12 
13 
U 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
SO. 
27 
28. 
20. 
30. 
31 


Day. 


Mean 


Jan. 
306 

1 
Feb. 

957 

Mar. 

158 

Apr. 

May. 

June. 

July. 

Aug. 
162 

Sept. 

Oct. 

077 

686 

787 

210 

•304 

210 

230 

060 

167 

1.107 

550 

•802 

201 

162 

275 

213 

206 

•200 

•216     1,272 

446 

934 

170 

128 

332 

327 

180 

107 

198     1,541 

414 

074 

•110 

202 

284 

227 

•141 

157 

210 
207 
205 

190     1,530 
106     1,750 
188  •2,373 

•372 
322 

740 
676 

244 

171 
136 

234 

(•) 

(•) 

356 

102 

180 

205 

226 

2,470 

321 

270 

•85 

102 

190 

205 

216 

2,545 

•i,342 

267 

220 

07 

102 

100 

•240 

•264 

2,416 

1,006 

270 

210 

126 

161 

107 

107 

278 

1,701 

202 

804 

226 

•178 

148 

102 

227 

107 

344 

1,908 

•250 

632 

214 

226 

244 

102 

•248 

101 

2,725 

1,233 

518 

102 

194 

352 

(•) 

307 

166 

•2,817 

004 

446 

•100 

136 

270 

607 

208 

157 

2,783 

767 

414 

161 

162 

•508 

542 

287 

148 

2,723 

724 

•308 

159 

414 

454 

483 

320 

•212 

(*) 

2.725 

614 

244 

170 

266 

380 

232 

2S1 

180 

200 

2,860 

614 

2:^2 

161 

(•) 

350 

312 

281 

180 

382 

2,723 

•646 

250 

161 

J51 

202 

322 

•306 

20B 

364 

2.606 

044 

566 

143 

162 

220 

<^ 

241 

217 

556  •2,317 

704 

478 

•120 

162 

220 

230 

107 

765 

4,775 

614 

478 

91 

210 

•160 

246 

1    230 

180 

804 

3,475 

686 

•802 

127 

202 

180 

234 

:    227 

•200 

•767 

2,362 

614 

767 

115 

194 

106 

234 

2;jo 

166 

1.104 

1,683 

614 

517 

115 

•150 

181 

200 

205 

175 

1.963 

1,017 

•508 

390 

127 

160 

167 

102 

•248 

189 

2,724 

075 

484 

350 

127 

160 

158 

(•) 

217 

180 

1,860 

•882 

478 

202 

•120 

171 

158 

186 

207 

1,514 

843 

688 

268 

137 

138 

•290 

170 

107 

1,148 

845 

842 

•244 

193 

153 

478 

154 

230 

1,060 

886 

231 

200 

" 

128 

235 

248 

601 

2,004 

620 

564 

174 

190 

249 

252 

(■) 


145 
145 

181 
173 
180 
166 
•01 
115 
523 
1.231 
863 
635 
400 

•517 
500 
388 
388 
404 
378 
338 

•318 
461 
386 
248 
221 
230 
271 


360 


Dec. 


•208 
275 
841 
806 

268 

961 

222 

•256 

271 

886 

1,671 

1,201 

096 

1,466 

•0,000 

2.801 

1.326 

Oil 

000 

501 
506 

•340 
44« 
301 
341 
336 
401 
808 

•508 
885 
381 


036 


•  Sunday. 

Mean  monthly  run-off  of  East  Canada  Creek  at  Dolgeville,  iV.  Y, 

{Drainage  area,  256  sriuare  miles.] 


Month. 

Mean  monthly  flow  in 
second-feet. 

Run-off  in  second-feet 
per  square  mile. 

Kun-off  in  inches  on 
drainage  area. 

1806.  '  1800. 1 1900. 

lOOL 

1806. 
2.'49" 

1809. 

1900. 

lOOL 

0.02 

.97 

2.60 

8. 15 

2. 45 

2.20 

.68 

.74 

.07 

.98 

1. 40 

3.65 

1898. 

1800. 

looa 

190L 

JanuAry 

816 
430 
510 

531 
870 
27B 

2:i5 
248 
601 

2,004 
620 
564 

3.19 
1.71 
2.05J 
7.72 
2.47 

2.08 
3.43 
1.08 
8.15 

1  go 

'2.70 
2.61 
3.01 
2.53 

3.67 

i.n 

2.34 

8.65 

2.84 

.85 

.75 

.43 

.40 

.40 

1.64 

3.13 

2.30 

3.56 

1.24 

0.12 

2.10 

1.60 

.00 

.64 

.58 

.87 

4.18 

1.66 

1.06 

February 

1.01 

Mar^^h 

3.00 

April 

1,978  2-iHA 

0.12 

M^y 

633 
106 
166 

486 
370 

2.81 

Jniie.. 

.76  I  1.44 
.65  '     .86 
.38  ,     .56 

2.46 

July 

221 

174 

.78 

AugURt 

07 
02 

144 
K» 
105 
&57 
368 

190 
249 

.85 

September 

638 

.36 
1.47 

•>  7*> 

.52 

.76 

3. 73 

1.44 

1.00 

October  

581 
680 
564 

112 
377 
706 

252     2.27 

1.13 

Norember 

December 

985 

2.60 
2.20 

1.56 
4.20 

The  most  notable  low-water  period  w>is  September  13  to  16,  inclu- 
sive, 1899,  the  average  volume  of  flow  being  67  second-feet,  or  0.3  sec- 
ond-foot i)er  square  mile,  for  four  days. 

Drainage  areas  of  East  Canada  Creek, 


Location. 


Area. 


AboTe  High  Falls 
Above  moath  — 


Sq.  mtles. 
256 
283 


IBB  65—02- 
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MOHAWK  RIVER  AT  LITTLE  FALLS,  HERKIMER  COUNTY,  N.  Y.» 

This  gaging  station  is  located  at  the  lower  or  Gilbert's  dam,  at 
Little  Falls. 

The  dam  is  of  masonry,  having  tlie  form  of  a  circular  arc.  It 
furnishes  power  for  the  Astoronga  Knitting  Mill  and  the  Little 
Falls  Paper  Company's  mills.  In  the  Astoronga  Knitting  Mill  there 
are  installed  two  turbines,  one  43  inches  and  the  other  54  inches  in 
diameter,  built  by  T.  H.  Risdon  &  Co.,  Mount  Holly,  N.  J.  In  the 
Little  Falls  Paper  Company's  mill  are  three  Camden  turbines  and 
one  60-inch  Day  turbine,  built  in  Little  Falls. 

Current-meter  measurements  have  been  made  to  check  the  calcu- 
lated flows  with  very  satisfactory  results. 

Current-meter  measurements  of  Mohawk  River  at  Little  FaUs,  N,  F. 

Second-feet 
October  20-21,  1808,  at  saspension  bridge,  2  miles  below  Little  Falls 
(W.  D.  Lockwood,  hydrographer) : 

Total  flow  by  current  meter 1,758 

Compnted  flow  (mean  of  two  days) 1, 733 

May  1, 1900,  at  saspension  bridge  (R.  E.  Horton,  hydrographer): 

Total  flow  by  current  meter.- 4,733 

Computed  flow  over  dam 4, 060 

Computed  diversion  to  Gilbert's  mill 183 

Computed  diversion  to  paper  mill 556 

Total  computed  flow 4,799 

May  23,  1900,  at  Astoronga  bridge,  Little  FaUs  (B.  E.  Horton,  hydrog- 
rapher) : 

Total  flow  by  current  meter 1,567 

Computed  flow  over  dam 950 

Computed  diversion  to  Gilbert's  mill ,      176 

Computed  diversion  to  paper  mill 406 

Total  computed  flow 1,531 

Diversion  to  paper  mill,  September  19, 1900: 

Metered  flow  in  headrace 802 

Computed  flow  through  turbines,  etc 2^ 

April  9, 1901,  at  suspension  bridge  (R.  E.  Horton,  hydrographer): 

Total  flow  by  current  meter 10,095 

Estimated  flow  at  Little  Falls 9,880 

There  are  three  dams  at  Little  Falls.  The  lower  two  are  used  for 
water-power  development.  The  upper  one  is  a  State  dam,  diverting 
water  for  the  supply  of  Erie  Canal.  The  gage  record  as  kept  at  the 
lower  dam  shows  the  amount  of  water  flowing  downstream  from  Lit- 
tle Falls,  but  does  not  include  diversion  at  the  State  dam  above  the 
gaging  station,  and  hence  does  not  represent  the  total  yield  or  inflow 
from  the  tributary  drainage  area  of  1,306  square  miles. 

•See  Water-Supply  and  Irrigation  Paper,  U.  S.  Geol.  Surrey,  No  J5,  p.  51. 
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Current-meter  measurements  have  been  made  in  the  feeder  channel 
below  the  State  dam  as  follows: 

Current-meter  measurements  in  feeder  chatinel  at  Little  Falls,  N,  Y. 


Date. 


1900. 


May  28... 

September  19 


Measured 
diversion. 


Sec-feet. 
148 
179 


Mean  daily  flow,  in  second-feet,  of  Mohawk  River  at  Little  Falls,  N,  Y,,for  1901. 

[Drainave  area,  1,906  square  miles.] 


Day. 


1  .... 
2.... 
3,... 
4.... 
5.... 

4 . 

8  .... 

9.... 
10.... 
11.... 
12.... 
13.... 
14.... 
15-... 
16.... 
17.... 
18.... 
19.... 
20.... 
21.... 
28.... 
23.... 
24.... 
26.-.. 
26.... 
27.... 
28.... 
29.... 
3D.... 
31.... 

Mean 


Jan. 


Feb. 


2,198 
1,611 
1,268 
1,078 
1,298 

•1,065 
1,524 
1,457 
1,788 
2,664 
2,664 
2,458 

>2,223 
2,190* 
2,145 
2,083 
2,261 
2,253 
1.892 

•1,210 
1.28i 
1,943 
1,938 
1,799 
1,799 
1,615 

» 1,115 
1,384 
1,384 
1,301 
1,301 

1.741 


Mar. 


1,210 
1,770 

>868 
1,130 
1,197 
1,194 
1,149 
1,076 
997 

•832 
1,277 
1,227 
1,227 
1,187 
1.227 
1,200 

•950 
1,332 
1.227 
1,187 
1,188 
1,188 
1.079 

•9011 
l.CMl 
1,074 
1,034 
l.lWi 


Apr. 


1,125 


1.185, 

1,162' 

•711, 

1,038 

1,023' 

1,193> 

1,153 

1,072 

1,150 

•1,297 

1,634 

2,064 

2.386 

2,734 

2,175 

2,417 

•1,971 

2,461 

3,421 

3,391 

6,229 

6,545 

8,570 

•7,635 

8,3r)0 

12,979 

19,254 

15.316 

10,297 

6.243 

•5,769 

4,574 


4,818 

4,026 

6,138 

7,400 

7.828 

7,873 

•7,878 

9,109 

10,065 

8,545 

6,430 

6.555 

6,007 

•6,848 

6,691 

6,905 

6,732 

6,408 

6,823 

6,272 

•5.570 

10,153 

11. 133 

10,002 

8, 6:3 

7,786 

6,023 

•4,051 

4,412 

4.130 


7,061 


May. 


June.    July. 


3,838 
4,127 
3.245 
2.998 

•2,2(0 
1,881 
1.609 
1,371 
1.360 
1,325 
1,563 

•5,118 
5.902 
4.443 
2,944 
2.368 
2,089 
2,563 

•3,&')5 
8,197 
2,750 
2,406 
8,589 
3,333 
2.453 
•954 
1,880 
2,308 
3,051 
4,234 
4,388 


2,874 


4,230 

•4.488 
4,008 
6,046 
4.151 
2,826 
6,653 
6,996 

•6,060 
4.923 
3,172 
2,409 
1.900 
1,676 
1,656 

•1,149 
1,206 
1,296 
1,208 
1.340 
1,572 
4.861 

•6,428 
6,112 
4.535 
2.218 
1,575 
1,651 
1,420 

•1,149 


3,290 


1,335 

1.20H 

1,123 

686 

980 

1,020 

•1.433 

1,830 

1,556 

l,2i)2 

1.122 

1,204 

1,202 

•982 

1.044 

1,004 

1,084 

1,122 

1,165 

1,336 

•850 

868 

907 

66 

643 

5:33 

642 

•438 

1,7:11 

2,862 
1,124.32 


Aufip.     Sept. 


1,886 

1,457 

1,164 

•796 

919 

964 

999 

1.165 

1.415 

1,799 

•l.a55 

2,075 

1.634 

1.236 

1,290 

1.328 

1,205 

•1,024 

i,ai2 

1.042 

1.088 

1,035 

l,ai7 

1,037 

•858 

1.040 

1,039 

922 

826 

9ax\ 

lib 
1,167.06 


•689 

987 

2,182 

2,140 

1,877 

1,368 

1,079 

•687 

952 

916 

724 

895 

1,198 

1,666 

•1,341 

1.845 

1,808 

1,582 

1,453 

1.338 

1.067 

•880 

923 

1,040 

998 

670 

608 

533 

•706 

889 


1.170i 


Oct. 

Nov. 

1,678 

900 

1,286 

960 

1,649 

•778 

1,688 

792 

1,321 

791 

•1,148 

750 

1,360 

697 

1,370 

862 

1.160 

8521 

1.080 

•926 

1.120 

964 

1,197 

1,292 

•1,029 

6,183 

1,396 

4,802 

3,731 

3,192 

2,719 

2,237 

2.010 

•1,881 

2,121 

2,000 

2,276 

1,961 

•1,286 

1,799 

1,604 

1,763 

1,611 

1,662 

1,202 

1,572 

1.332 

•1,406 

1,116 

1,768 

1.116 

1,564 

•94:3 

1,412 

1,091 

1,028 

1.091 

1,114 

i,ai9 

1,073| 

1,009 

1,471.68 

1,609.63 

Dec. 


•878 
1,406 
2.448 
1,587 
1,682 
1,192 
1.220 

•961 
1.281 
8.890 
6.247 
6.171 
4,920 
6,174 
•20,158 
23,600 
9,682 
5,857 
4,086 
2,606 
1,648 

•976 
1,612 
1.748 
2.040 
1,665 
1,664 
1,520 
•1.552 
2,629 
2,476 

3,970.23 


•Sunday. 
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Mean  monthly  run-off  of  Mohawk  River  at  Little  Falls, 

[Drainage  area,  1,906  aqtiare  miles.] 

MEAN  MONTHLY  PLOW  IN  SECOND-FEET. 


Year. 


Jannary . . 
February . . 

March 

April 

May 

Jnne 

July 

Angnst 

September. 
October... 
November. 
December. 


Tear 


1808. 


2,378 
2,493 
2,891 
2,036 


1889. 


2,753 

1,510 

3,757 

8.102 

2,651 

1,014 

803 

223 

298 

509 

1,699 

3,360 


1900. 


5,523 

3,862 

2,469 

8,142 

2,063 

801 

943 

694 

630 

899 

3,854 

3,240 


2,228 


2,760 


1901. 


1,741 
1,125 
4,574 
7,061 
2,874 
8,290 
1,124 
1,167 
1,171 
1,472 
1.600 
8,970 


2,597 


RUN-OFF  IN  SECOND-FEET  PER  SQUARE  MILE. 


January . 
February. 

March 

April 

May 

June 


July 

August 

September. 
October  . . . 
November . 
December  . 

Year 


1.84 
1.91 
2.21 
1.56 


2.11 

4.23 

1.15 

2.96 

2.88 

1.89 

6.20 

6.23 

2.03 

1.58 

.78 

.61 

.61 

.72 

.17 

.53 

.23 

.48 

.39 

.69 

1.30 

2.95 

2.57 

2.48 

1.70 

2.11 

RUN-OFF  IN  INCHES  ON  DRAINAGE  AREA. 


1.33 

.86 

3.50 

5.41 

2.20 

2.53 

.86 

.89 

.90 

1.13 

1.23 

3.02 


1.99 


January 

2.35 

1.19 

3.32 

6.92 

2.34 

.87 

.70 

.19 

.26 

.45 

1.45 

2.69 

4.86 

8.08 

2.18 

6.95 

1.82 

.68 

.83 

.61 

.53 

.79 

3.30 

2.85 

1.53 

February 

.89 

March 

4.03 

April 

6.06 

May.. 

2.53 

June .  

2.82 

July 

a  VH 

«r  «•*  J       ............     ......    ...-.........--..-- -- 

AUflTUSt - 

1.02 

Sentember    

2. 05 
2.20 
2.46 
1.74 

1.01 

October 

1.90 

November _ 

1.38 

December 

3.47 

Year 

22.72 

28.48 

27.02 

1 
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Adding  the  amounts  given  in  table  on  page  163  to  the  mean  daily 
flow  at  Gilbert's  dam,  for  the  same  dates,  we  obtain  the  following : 

Total  flow  of  Mohawk  River  at  Little  Falls,  N.  Y. 


Date. 


1900. 


May  23 

September  19 


Total  in- 
flow at  Lit- 
tle Falls. 


Second-feet. 
1,596 
693 


Outflow  in 

main 
channel. 


Second-feet. 

1,453 

514 


While  the  record  has  been  kept  at  Little  Falls  the  following  extreme 
freshets  have  occurred : 

Extreme  freshets  at  Little  Falls,  N,  F. 


Date. 


April  15, 1899 

April  20, 1900 

November  27, 1900 
March  27, 1901.,.. 
December  16, 1901 . 


Discharge. 


Second-feet. 
18,000 
15,240 
15,669 
19,538 
26,280 


Discharge 
per  square 


Second-feet. 

10.0 
11.7 
12.0 
14.9 
20.1 


The  highest  recorded  previous  flood  occurred  in  February,  1891, 
The  estimated  discharge  was  26,260  second-feet. 

The  most  notable  low-water  period  was  August  3  to  August  10, 
inclusive,  1899,  the  mean  flow  for  nine  days  being  but  120  second- 
feet,  or  0.07  second-foot  per  square  mile.  This  was  due  to  the  almost 
complete  diversion  of  the  run-off  above  to  supply  Erie  Canal. 

MOHAWK  RIVER  AT  ROCKY  RIPT  DAM,  HERKIMER  COUNTY,  N.  Y. 

Five-mile  or  Rocky  Rift  dam  is  a  State  dam  used  during  the  navi- 
gation season  to  divert  water  to  Erie  Canal.  When  the  canal  is  closed 
the  entire  flow  of  Mohawk  River  passes  over  this  dam.  During  the 
summer  flashboards  are  maintained  on  the  crest.  These  are  carried 
off  in  the  winter  by  ice  and  high  water.  The  crest  of  the  dam  is 
straight  and  nearly  level.  The  discharge  during  the  high-water  sea- 
son of  the  winter  of  1901  has  been  calculated  from  gage  readings 
taken  in  connection  with  slope  gagings  of  Mohawk  River,  described 
elsewhere.  The  flow  over  the  crest  has  been  calculated  from  experi- 
ments at  Cornell  University  on  a  model  dam  of  similar  cross  section. 
The  maximum  discharge  recorded  was  on  March  21,  1901,  and  is  esti- 
mated to  have  been  23,150  second-feet,  or  17.2  second-feet  per  square 
mile,  from  the  tributary  drainage  area  of  1,337  square  miles. 
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Mean  daily  flow^  in  second'feet,  of  Mohawk  River  at  Bocky  Rift  dam.  New  York, 

for  1901, 

[Drainage  area,  1,887  aqnare  miles.] 


Day. 

Feb. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Mar. 


7«) 
760 
620 
llf) 
415 
415 
620 
900 
900 
1.060 
1,840 


Apr. 


4.460 
4,750 
6.780 
6,730 
9,940 
7,74(^ 
8,420 
8,780 
9.160 
8.090 
7,240 


Day. 


12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 


Feb. 


Mar. 


1,840 
1,840 
1,840 
1,950 
2,1(J0 
1,950 
2,920 
4,4a0 
4.4^10 
8.790 
8,610 


Apr. 


7.580 
5,460 
7,580 
7,060 
6,140 
rt,73(» 
6,560 
6,560 
7,060 
6,380 

io,;«o 


Day. 


23. 
24. 
25. 

26. 
27 
28. 
20. 

:«. 
31. 


Mean. 


Feb. 


900 
900 
900 
900 
900 
900 


900 


Mar.  I  Apr. 


8,270 

7,940 

890 

13.2H0 

]7,34<i 

16,460 

10.310 

7,580 

5,170 


4.537 


13,920 
15,400 
9.360 
6.900 
6.380 
5,160 
4,800 
4,460 


7,528 


Current-meter  discliarge  measurements  in  the  feeder  channel  below 
Rocky  Rift  dam  |?ave  the  following  results: 

Current-meter  measurements  in  feeder  channel  below  Rocky  Rift  dam  on  Mohawk 

River,  New  York, 


Date. 


November  3, 1900. 
May  3, 1901 


Flow  in 
feeder. 


See.-feet. 
236 
203 


CAYADUTTA  CREEK  NEAR  JOHNSTOWN,  FULTON  COUNTY,  N.  Y. 

Cayadutta  Creek  rises  in  Fulton  County  and  flows  into  Mohawk 
River  near  Fonda.  The  dam  of  the  Johnstown  Electric  Light  and 
Power  Company,  1  mile  below  Johnstown,  where  the  record  has  been 
kept,  is  of  framed  timber,  33  feet  in  height,  on  a  rock  foundation. 
The  impounded  water  is  carried  from  above  the  dam  to  the  power 
house  through  a  5-foot  circular  wooden  flume. 

The  proflle  of  the  crest  of  the  dam  is  somewhat  iri'egular,  and,  for 
facility  of  computation,  it  has  been  divided  into  four  parts,  the  crest 
line  of  each  section  l>eing  assumed  horizontal.  Since  the  establish- 
ment of  the  station  standard  sharp-crested  gaging  weira  have  been 
erected  for  the  company  by  Prof.  O.  II.  Landreth.  One  of  these  weirs 
has  been  placed  across  the  main  stream  above  the  head  of  slack  water 
from  the  dam.  A  second  weir  has  been  placed  in  the  tailrace  below 
the  power  house.  During  the  summer  the  water  does  not  ordinarily 
flow  over  the  dam,  which  is  practically  water-tight,  the  entire  flow 
being  passed  through  the  turbines.  A  series  of  gagings  at  the  tailrace 
weir  has  been  made  in  order  to  determine  the  discharging  capacity  of 
the  water  wheels  when  running  under  different  conditions,  and  cali- 
bration curves  so  obtained  for  the  wheels  have  been  used  in  calculat- 
ing the  later  records. 

Dams  are  located  along  the  stream  at  frequent  intervals,  and  the 
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amount  of  flow  from  one  to  another  during  the  dry  season  is  largely 
controlled  by  the  runs  of  the  water  wheels.  The  drainage  area  tribu- 
tary to  Cayadutta  Creek  above  the  gaging  station  is  40  square  miles, 
and  above  its  mouth  62  square  miles. 

SCHOHARIE  CREEK  AT  PORT  HUNTER  DAM  AND  AQUEDUCT,  MONT- 
GOMERY COUNTY,  N.  Y. 

Schoharie  Creek  flnds  it^  origin  in  the  western  slope  of  the  Catskill 
Mountains.  The  lower  stretches  of  the  creek  flow  through  a  long,  flat 
valley  in  a  stream  channel  covered  with  riprap,  over  which  the  water 
finds  its  way  in  a  thin  sheet  during  the  dry  season. 

The  State  dam  at  Fort  Hunter  is  near  the  mouth  of  the  stream,  and 
high  water  from  the  Mohawk  backs  up  to  the  toe  of  the  dam.  A  rec- 
ord of  the  elevation  of  water  surface  in  the  pond  above  the  dam  has 
been  made.  A  similar  record  of  the  elevation  of  the  water  surface 
below  the  dam  shows  the  average  difference  or  fall  to  be  5.25  feet. 
This  quantity  is  nearly  constant  except  when  the  water  falls  below 
the  crest  level  above  the  dam  or  when  the  height  on  the  downstream 
side  is  affected  by  backwater.  The  dam  is  of  timber  backed  with 
gravel,  and  there  are  a  number  of  leaks  above  the  gravel  line  at  an 
elevation  of  2  feet  below  that  of  the  crest.  During  the  summer, 
diversion  through  the  canal  feeder  keeps  the  water  level  below  that 
of  the  dam  crest;  hence  the  leakage  of  the  dam  represents  practically 
the  total  inflow  from  Schoharie  Creek  io  the  Mohawk  during  the  low- 
water  season.  Current-meter  measurements  of  the  leakage  of  the 
dam  were  made  below  the  Erie  Canal  aqueduct  at  a  point  where  the 
entire  flow  is  concentrated  in  a  narrow  channel. 

Current-meter  measurements  of  leakage  of  dam  made  below  Erie  Canal  aqueduct 

on  Schoharie  Creek* 


Date. 

Hydrographer. 

Measured 
leakage. 

June  26 

1900. 

R.  E.  Horton.. 

Second-feet. 
30 

Julv  18 

E.  D.  Walker 

88 

Anenst  22 _  - -  _  - 

do 

44 

The  leakage  of  the  dam  has  been  assumed  constantly  equal  to  35 
second- feet  in  computing  the  record.  The  Fort  Hunter  station  was 
established  September  24,  1898.  The  intention  was  to  maintain  a 
record  of  the  water  height  above  "and  below  the  head  gates  at  the 
entrance  to  the  canal  feeder,  from  which  the  effective  head  on  the 
gate  openings  could  be  determined  and  the  flow  computed  by  the  for- 
mula for  submerged  orifices.  During  the  dry  season  the  water  falls 
below  the  lip  of  the  gates  and  flows  in  an  open  channel,  making  this 
method  Inapplicable.     In  recomputing  the  record,  the  diversion  to 
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the  canal  feeder  has  been  estimated  from  current-meter  measure- 
ments, as  follows: 

Estimate  ofdiversion  to  canal  feeder  at  Fort  Hunter,  N,  Y. 


Date. 


Jtme  21... 
July  18... 
AngQst  22 


1900 


Hydrofi^rapher. 


B.  £.  Horton. 
E.  D.  Walker. 
do 


Measared 
flow  in 
feeder. 


Second-feet. 

112 

76 

73 


Inflow  to  the  Erie  Canal  is  controlled  by  gates  at  the  lower  end  of 
the  feeder  channel,  so  that  the  flow  in  the  feeder  is  not  directly  a 
function  of  the  stage  of  the  water.  Owing  to  the  uncertainty  of  the 
low-water  measurements,  this  station  was  abandoned  July  31,  1900. 
It  was  again  resumed  October  1,  1900,  and  maintained  during  the 
winter  in  connection  with  the  Barge  Canal  survey.  The  record  for 
the  winter  months  of  1900  and  1901,  when  no  diversion  to  the  canal 
took  place,  is  included  in  the  accompanying  tables.* 

The  tables  given  show  the  total  outgo  from  the  pond  above  the 
State  dam.  As  pointed  out,  the  greater  portion  of  this  flow  during 
the  navigation  season  goes  into  Erie  Canal.  During  the  winter  the 
entire  flow  is  tributary  to  Mohawk  River.  A  rough  meter  measure- 
ment above  Fort  Hunter  dam  April  24,  1900;  showed  the  discharge  to 
be  5,673  second-feet. 

The  Erie  Canal  crosses  Schoharie  Creek  between  Fort  Hunter  dam 
and  Mohawk  River.  A  gaging  record  was  established  at  the  aque- 
duct May  2,  1900,  by  Prof.  Elton  D.  Walker.  A  current-meter  meas- 
urement of  the  flow  through  the  archways  of  the  canal  aqueduct 
made  at  that  time  showed  a  discharge  of  1,257  second-feet;  gage 
height,  2.26  feet.  A  similar  measurement  of  the  discharge  at  this 
point  October  25,  1898,  by  W.  D.  Lockwood,  gave  a  discharge  of  1,015 
second-feet.  Owing  to  cross  currents  above  the  aqueduct,  it  was 
found  impossible  to  secure  reliable  gagings,  and  the  station  was 
abandoned  October  13,  1900.  The  locations  of  the  Fort  Hunter  and 
aqueduct  gaging  stations  are  shown  on  the  Fonda  sheet  of  the  United 
States  Geological  Survey. 

Mean  daily  flow  j  in  second-feet ,  of  Schoharie  Creek  at  Fort  Hunter,  JV.  V»,for  1900, 

[Drainage  area,  947  square  miles.] 


Day. 


1 
2 
8 
4 

5 
6 

7. 
8. 
9 


Nov. 


Dec. 


Day. 


635 

sm 

635 
1,1»5 
2,785 
1,885 
1,435 
1,315 
1,065 


10 
11 
12 
13 
14 
15 
16 
17 
18 


Nor. 


Dec. 


1.085 
6:i5 
395 
W) 
55 
315 
815 
815 
315 


Day. 


Nov. 


19. 
30. 
21. 
22. 
25} . 
24. 
25. 
28. 
27. 


265 
55 
dH 

255 


636 
5,365 


Dec. 


465 

635 

685 

635 

635 

635 

8.815 

2,785 

1,086 


Day. 


28. 
29. 
90. 
81. 


Mean 


Nov. 


Dec 


2,605 
1,815 
1,075 


856 
735 


1,286 


635 


960 


*  The  tables  of  flow,  as  compnted  from  the  earlier  portion  of  the  record,  allowing  315  second- 
feet  for  leakage,  may  be  found  in  Water-Supply  and  Irrigation  Pvper  Na  85,  p.  66. 
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Mean  daily  flow,  in  second-feet,  of  SchoJuirie  Creek  at  Fort  Hunter,  K  Y,,for  1901, 

[Drainage  area,  947  square  miles.] 


Day. 


1. 

5! 

4. 
5. 
6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 


855 

855 

855 

195 

195 

385 

635 

635 

856 

855 

1,086 

1,185 

1,315 

1,315 

1,315 

855 

855 


Feb. 
1,076 

Mar. 

Apr. 

4,215 

1,315 

1,075 

4,215 

1,315 

1,075 

4,215 

1,856 

1,075 

4,215 

2,065 

1,075 

4,215 

6,185 

1,075 

2,015 

6,595 

1,075 

1,855 

13,115 

1,076 

1,865 

12,085 

2,155 

1,735 

7,155 

2,155 

2,015 

4.935 

2,155 

3,815 

4,215 

2,015 

8,566 

3,635 

1,855 

4,935 

3,815 

1,315 

3,815 

3,6a5 

1,315 

4,215 

3,435 

1.315 

4,755      8,285 

1,075 

3,815      2,956 

Day. 


18 

19 

20 

21 

22 

23 

24 

25 ... 

36 

27 

28 

29 

30 

31 

Mean, 


Jan. 

Feb. 

Mar. 

855 

735 

3,815 

855 

465 

5,355 

855 

1,075 

6,015 

855 

1,185 

8,555 

855 

8,815 

6,395 

1,815 

1,186 

3,635 

1.315 

1,075 

3,815 

1,455 

1,075 

5,185 

1,585 

855 

7,4a'> 

1,585 

855 

8,795 

1,585 

735 

5,185 

1,315 

2,785 

1.175 

2,015 

1,075 

1,315 

CMM 

1,393 

4,348 

Apr. 


2,785 

2,465 

2,315 

12.335 

28,515 

14,435 

9,685 

20,555 

11,835 

6.015 


M65 


SCHOHARIE  CREEK  AT  MILL  POINT,   MONTGOMERY   COUNTY,  N.  Y. 

A  current-meter  station  was  established  at  Mill  Point  highway 
bridge  on  July  5, 1900.  The  stream  bed  is  stony  and  fairly  permanent. 
Tlie  channel  is  of  nearly  constant  width  at  all  stages  of  the  stream. 

Daily  gage  height,  infeet,  of  Schoharie  Creek  at  Mill  Point,  N,  Y.,  for  1901, 


Day. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 


1.65 
1.60 
1.55 
1.46 
1.40 
1.35 
1.46 
1.40 
1.40 
1.46 
1.40 
1.40 
1.45 
1.40 
1.50 
1.75 
1.80 
1.86 
1.80 
1.90 
2.05 
2.10 
2.40 
2.30 
2.46 
2.30 
2.40 
2.40 
2.45 
2.40 
2.36 


Feb. 


2.20 
2.10 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.15 
2.15 
2.15 
2.15 
2.15 
2.16 
2.15 
2.15 
2.15 
2.15 
2.15 
2.15 
2.15 
2.15 
2.15 
2.15 
2.15 
2.15 
2.16 


Mar. 


2.15 
2.15 
2.15 
2.15 
2.15 
2.15 
2.15 
2.15 
2.20 
2.20 
2.25 
3.30 
8.20 
2.80 
2.10 


2. 
1. 
1. 
1. 


00 
75 
60 
85 
2.10 
3.82 
4.67 
4.50 
4.15 
4.40 
4.70 
5.50 
4.70 
2.90 
3.45 
2.30 


Apr. 

May. 

2.60 

Jane. 
3.25 

July. 

2.20 

.90 

2.00 

3.85 

.85 

2.10 

3.45 

.80 

3.00 

3.05 

.80 

4.02 

2.55 

.75 

3.72 

1.95 

.86 

6.25 

1.90 

1.56 

6.75 

3.36 

1.60 

4.50 

2.50 

1.40 

3.65 

2.46 

1.35 

2.80 
2.06 

1.25 
1.20 

3.10 

3.58 

1.80 

1.20 

3.20 

2.80 

1.50 

1.20 

3.25 

2.a') 

1.% 

1.15 

3.80 

2.15 

1.85 

1.10 

3.20 

2.a5 

1.35 

1.10 

3.25 

2.50 

1.30 

1.30 

3.20 

2.70 

1.25 

1.65 

3.25 

2.80 

1.20 

1.66 

7.60 

2.75 

1.15 

i.a5 

8.30 

2.60 

1.00 

1.15 

7.00 

230 

2.53 

1.06 

7.75 

2.20 

2.50 

.90 

7.70 

2.40 

1.75 

.85 

2.35 

1.2S 

.80 

2.80 

1.05 

.70 

3.10 

3.35 

1.00 

.75 

2.90 

8.20 

.95 

.70 

2.70 

3.15 

.90 

.70 

8.06 

.70 

Aug. 

Sept. 
.90 

Oct. 

.70 

.65 

.70 

1.75 

.70 

.65 

1.60 

.75 

.60 

1.50 

.70 

.60 

1.46 

.66 

.60 

1.80 

.65 

.55 

1.25 

.60 

.70 

1.1 

.65 

.75 

1.0 

.55 

1.0 

.8 

.50 

.95 

.75 

.46 

.90 

1.0 

.40 

.90 

.9 

.40 

.85 

.85 

2.50 

.86 

.85 

2.30 

.90 

.85 

2.10 

.85 

.96 

2.00 

.80 

.9 

1.90 

.75 

.85 

1.80 

.70 

.85 

1.80 

2.07^ 

.85 

1.80 

1.45 

.8 

1.75 

1.40 

.8 

1.40 

1.52^ 

.85 

1.10 

2.20 

.8 

.85 

i.a5 

.75 

.70 

1.60 

.7 

.70 

1.55 

.&5 

.70 

i.a5 

.65 

.70 

1.15 

.60 

.70 

1.00 

.90 

Nov. 
1.05 

Dec. 

1.25 

1.00 

1.5 

.90 

1.45 

.90 

1  55 

.85 

1.6 

.85 

1.6 

.80 

1.55 

.75 

1.5 

.75 

2.0 

.70 

3.37* 

.70 

3.65 

.75 

2.95 

.95 

2.5 

1.0 

3.6 

1.0 

11.7 

].l 

5.1 

1.15 

4.1 

1.15 

2.8 

1.20 

2.0 

1.30 

2.0 

1.25 

1.95 

1.20 

1.8 

1.15 

1.8 

1.15 

1.7 

1.10 

1.7 

1.0 

1.6 

1.0 

1.55 

1.2 

1.45 

1.3 

1.40 

1.25 

3.574 

2.95 

Current-meter  measurements  were  made  as  follows: 

Current-meter  measurements  at  MUl  Point,  N.  F. 


Date. 


1901. 


July5 

Aiigii8t22 


Gaffe 
helgnt. 


Foot. 
0.64 
.47 


Discharge. 


Second  feet 
87 
141 


Hydrographer. 


E.  D.  Walker. 
Do. 
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The  station  was  abandoned  early  in  1901,  but  was  resumed  tempo- 
rarily in  order  to  maintain  a  continuous  record  until  repairs  are 
completed  at  the  Schoharie  Falls  station  1  mile  upstream. 

SCHOHARIE  CREEK  AT  SCHOHARIE  FALLS,  MONTGOMERY  COUNTY,  N.  Y. 

A  dam  and  power  plant  were  erected  by  the  Empire  State  Power 
Company,  of  Amsterdam,  N.  Y.,  at  Schoharie  Falls,  7  miles  from  the 
citj'  of  Amsterdam,  in  1900.*  A  record  of  the  stream  was  kept,  begin- 
ning July  18, 1000.  April  22, 1901,  the  record  was  temporarily  discon- 
tinued during  repairs  of  injuries  resulting  from  high  water  of  that 
date. 

Soon  after  the  completion  of  the  dam,  a  weir  of  standard  form  was 
placed  in^  an  opening  in  the  water-power  canal  embankment  at  a 
point  where  the  entire  flow  of  the  stream  could  be  concentrated  so  as 
to  pass  over  the  gaging  weir.  The  weir  had  a  sharp  crest  25  feet  in 
length,  with  two  complete  contractions,  and  the  observations  of  flow 
given  below  were  computed  from  the  observed  depth  by  means  of  the 
Francis  formula. 

Mean  daily  flow  ^  in  second-feet,  of  Schoharie  Creek  at  Schoharie  Falls  j  N.  F.,  KHH), 

[Drainacre  area,  930  aqaare  mileR.] 


Day. 

July. 

Aug. 

87.75 
66.8 
57.9 
44.3 
38.2 
32.5 
36.2 
31.9 
.    24.9 
21.4 
21.4 
20.2 
24.9 
20.8 
20.65 
29.0 
502.9 
344.2 
294.9 
153.0 
101.3 
96.7 
96.5 
87.6 
72.3 
66.1 
60.7 
57.6 
53.3 
57.6 
50.4 

Sept. 

0<;t. 

Nov. 

Dec 

1 

43.9 

43.9 

41.95 

41.4 

50.4 

47.4 

42.7 

41.6 

a5.9 

33.9 

82.95 

33.9 

33.8 

31.0 

30.1 

29.7 

28.0 

27.8 

27.3 

26.2 

25.0 

23.9 

23.7 

23.8 

24.9 

21.4 

20.8 

24.9 

24.9 

31.0 

25.7 

26.9 

25.3 

25.4 

25.1 

25.9 

28.0 

25.1 

25.7 

30.1 

81.2 

31.5 

82.15 

83.1 

82.4 

39.1 

41.7 

36.95 

35.2 

35.7 

37.2 

36.8 

52.0 

53.6 

53.5 

62.4 

72.1 

09.7 

70.7 

67.9 

72.7 

74.7 

73.0 

68.1 

68.6 

68.7 

60.7 

71.15 

73.5 

82.0 

86.0 

86.1 

121.7 

214.5 

215.5 

213.6 

216.3 

224.1 

2:«.7 

2T6.0 

319.7 

615.1 

607.1 

581.5 

598.0 

6U9.1 

952.1 

1,856.1 

1,652.0 

1,465.5 

1,021.5 

1,000.8 

2 

987.2 

3 

983.5 

4 

2.011.5 

5 

1,901.0 

6 

1,835.0 

7 

1,788.7 

8 

1.099.5 

9 

1,511.8 

10 

1,151.2 

11 •  

989.6 

12 

930.3 

13 

913.2 

14 

901.7 

16 

801.5 

16 

815.8 

17 

800.2 

18 

106.6 

96.65 

87.7 

209.4 

123.3 

118.2 

114.6 

127.5 

114.  a5 

115.2 

105.6 

98.7 

87.7 

87.9 

811.7 

19 

8L3.1 

W 

850.8 

21 

954.6 

22 

L  074.1 

23 

1,150.1 

24 

1,588.5 

25 

4,205.5 

26 

8.701.5 

27 

3.253.5 

28 

2,853.6 

29 

2,251.7 

30 

938.5 

31 

935.7 

Mean . 

110.0 

89.16 

32.27 

40.85 

427.0 

1,. 526.0 

•Described  in  Engineering  Record,  August  10, 1901,  pp.  122-125. 
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Mean  daily  flow,  in  second-feet,  of  Schoharie  Creek  at  Schoharie  FcUh,  N.  Y,,  1901, 

[Drainage  area,  030  square  miles.] 


Day. 


1-. 
2.. 
3- 
4.. 

^ 

a.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
U.. 
15.. 
16.. 
17-. 


1.244 
1.360 
1,165 
1,417 
1.272 
1.296 
1.183 
1,053 
1,002 
037 
1.044 
1,126 
1,377 
1,234 
1.O06 
916 
931 


Feb. 


199 
193 
130 
109 
160 
160 
169 
157 
149 
141 
127 
143 
161 
ISSa 
165 
199 
268 


Mar.   Apr. 


159 

160 

160 

169 

320 

521 

649 

3,180 

451 

3,376 

1,239 

8,(»7» 

5.220 

2,226 

1.375 

955 

780 


1, 
1, 
2, 
6. 

8, 
15, 
6, 
4, 
4, 
3, 
2, 
2, 
2, 
3, 
2, 
2, 


656 
170 
568 
743 
604 
634 
643 
029 
952 
412 
717 
617 
470 
832 
002 
854 
866 


Jan. 


18 
19 
20 
21 
22 
23 
24 
2ii 
28 
27 
28 
29 
30 
31 


Mean 


917 
Mi 
557 
471 
423 
466 

651 
680 
696 
556 
647 
562 

\m 

896 


Feb. 


183 
143 
141 
149 
150 
160 
149 
149 
160 
169 
160 


Mar. 


166 


24. 
8. 
0, 
4. 
4, 
4, 

10, 
3, 
5, 
1, 


675 
880 
610 
808 
249 
354 
255 
135 
811 
853 
605 
330 
148 
64:) 


Apr. 


2,554 

1.386 

2,356 

10, 356 

22,553 


3,4fX) 


.5,043 


Weir  measurements  of  Schoharie  Creek  at  Schoharie  Falls, 


Date. 


Time. 


June  25 
Jnne  26 


1901. 


11  a.  m. 

...do.. 


Do 5  p.  m. 


June  27 
Do. 

Jnne  28 
Do. 

Jnne  20 


11  a.  ni. 

5  p.  m. 
11  a.  m. 

5  p.  m. 
11  a.  m. 


Flow. 

Second-feet. 

86.2 

91.6 

91.5 

92.9 

92.9 

86.2 

91.5   1 

86.2 


Date. 


Time. 


Flow. 


1901. 

June  29 5  p.  m. 

Jnne  30 11  a.  m. 

Do I    5  p.  m. 

July  1 --.'  11  a.  m. 

Do 5  p.  m. 

July  2 11  a.  m. 

Do- 

Julys .- 


0  p.  m. 
9  a.  m. 


Second-feet. 
86.2 
92.9 
92.9 
92.9 
91.5 
91.6 
92.9 
93.4 


From  ./nly  18  to  December  31,  1900,  the  power  plant  was  not  in 
operation,  and  the  entire  flow  of  the  stream  passed  over  the  main 
spillway  of  the  dam.  The  discharge  was  computed  by  F.  J.  Lempe, 
C.  E.,  by  means  of  the  Francis  formula. 

The  dam  is  of  masonry  backed  with  timber.  It  has  a  flat  crest  1 
foot  in  width  and  a  slope  on  the  upstream  face  of  approximately  2^  to 
1.  The  crest  is  380  feet  long.  The  elevation  of  the  profile  varies 
from  205.14  to  205.47  above  datum.  A  discharge  curve  has  been  cal- 
culated by  dividing  the  crest  into  six  arbitrary  sections,  each  assumed 
to  be  level.  The  coefficients  of  discharge  used  are  those  for  a  dam 
of  similar  cross  section  calibrated  in  Cornell  University  experiment 
No.  5.» 

Adjacent  to  the  dam  is  an  overflow  having  a  crest  50  feet  in  length. 
Water  is  conducted  to  the  power  plant  through  an  open  earth  canal 
3,900  feet  long.  The  power  canal  terminates  in  a  gatehouse,  from 
which  the  water  is  fed  to  the  turbines  through  two  150-foot  steel 
penstocks,  8  feet  internal  diameter. 

The  power  plant  contains  two  pairs  of  40-inch  bronze  bucket  Leffel- 
Samson  turbines  in  horizontal  cases.  The  speed  is  regulated  by  means 
of  Lombard  governors,  and  the  record  includes  the  mean  gate  openings 
as  shown  by  these  governors,  and  the  working  head  on  water  wheels. 


•Trans.  Am.  Soc.  Civil  Eng.,  Vol.  XLIV,  p.  276. 
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A  test  was  made  of  the  discharge  of  pair  No.  2  of  turbines,  April  5, 

1901: 

Working  head  on  wheels feet..    85.61 

Average  gate  opening  daring  test  _ .  per  cent  of  full  opening. .    44. 9 

Discharge  measurement  by  current  meter  in  power  canal. .  .second-feet ..  216 
Calculated  discharge  from  manufacturer's  rating  table  do 210 

The  waste  by  leakage  of  canal  banks,  wheel  gates,  and  penstocks 
has  been  estimated  by  Mr.  Lempe  as  not  more  than  5  second-feet. 

Excessive  flood  discharges  at  this  station  result  from  the  breaking 
up  of  ice  gorges  formed  farther  upstream.  During  such  a  freshet  on 
March  21, 1901,  the  water  attained  a  depth  of  11.2  feet  on  the  crest  of 
the  dam,  the  calculated  discharge  being  49,600  second-feet,  or  53.3 
second-feet  per  square  mile,  from  930  square  miles  of  tributary  drain- 
age area.  April  22,  1901,  heavy  rains  produced  a  freshet  giving  a 
discharge  of  38,400  second-feet,  or  41.3  second-feet  per  square  mile. 

Drainage  areas  of  Schoharie  creek. 


Location. 


At  mouth 

At  Erie  Canal  aqueduct 
At  Fort  Hunter  dam  . . . 

At  Mill  Point  bridge 

At  Schoharie  Falls  dam. 


Drainage 
area. 


8q.  fniles. 
947 
946.8 
946.7 
934 
930 


Mean  monthly  run-off  of  Schoharie  Creek  at  Schoharie  Falls, 

[Drainage  area,  990  square  miles.] 


Month. 

Mean  monthly 

flow  in 

second -feet. 

Rnn-ofl'  in  second- 
feet  per 
square  mile. 

Rnn-oflT  in  inches 

on  drainage 

area. 

1900. 

1961. 

896 

166 

3,400 

5,043 

1900. 

1901. 

1900. 

1901. 

JftTinary            

0.97 

.18 

3.61 

5.44 

1.12 

February  

.19 

March  

4.15 

April - 

6.09 

May 

June 

July 

110 
89 
32 
40 

427 
1,526 



0.12 
.10 
.03 
.04 
.46 

1.65 

0.14 
.11 
.03 

Aufirust 

September 

October 

.04    

November 

.51 
1.89 

December .-. 

. • 

MOHAWK  RIVER  AT  SCHENECTADY,  SCHENECTADY  COUNTY,  N.  Y. . 

A  current-meter  station  at  Freeman's  toll  bridge,  1  mile  below 
Schenectady,  was  est.ablished  by  Elton  P.  Walker,  February  1,  1899.* 
A  wire  and  weight  gage  is  used ;  the  scale  is  attached  horizontally  to 
the  guard  rail  on  the  upstream  side  of  the  bridge  and  reads  decimally 
from  zero  to  16  feet.  A  reading  of  the  water  stage  is  taken  each 
morning  by  L.  Diggins. 


•See  Water  Sapply  and  Irrigation  Paper,  U.  S.  QeoL  Survey,  Na  SK,  p.  6ft. 
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The  bridge  stauds  squarely  across  the  stream.  Its  length  between 
abntments  is  417  feet.  Thi-ee  piers  and  crib  foundations  obstruct  the 
channel,  which  has  a  depth  in  high  water  of  20  feet  or  more.  The 
station  is  2  J  miles  above  the  Rexford  Flats  dam,  and  the  water  levels 
are  essentially  the  same  at  the  two  stations.  The  current  is  excep- 
tionally smooth  and  uniform.  The  entire  flow  of  the  river  passes 
under  the  bridge,  except  in  time  of  very  unusual  freshets.  The  cur- 
rent is  sluggish  during  low  water,  owing  to  backwater  from  Rexford 
Flats  dam,  and  discharge  measurements  for  minimum  stages  are  con- 
sidered less  reliable  than  those  for  higher  gage  readings. 

Current-meter  discharge  meaaureftients,  Mohawk  River  at  Freeman's  hHdge, 


Date. 


July  17.  1900  . . 
June  30, 1899  .. 
AngtL8t21,1900 
May  26, 1809  . . 
May  12,1900-... 
Jane  13, 1901.. 
May  27,  1901  . . 
May  16, 1901  . . . 
April  3, 1899... 
May  14, 1901  . . 
April  4, 1901 


height. 

Discharge. 

Hydrograpbor. 

• 

Feet. 

Sec*ind/eet. 

•5.38 

482 

Elton  D.  Walker. 

5.26 

667 

Do. 

5.40 

976 

Do. 

•6.22 

2,092 

Do. 

6.50 

4,135 

Do. 

6.55 

4,448 

J.  D.  Lather. 

6.73 

5,406 

Do. 

7.12 

6,263 

R.  E.  Horton. 

•7.18 

5,294 

Elton  D.  Walker. 

8.28 

10,719 

R.  E.  Horton. 

9.92 

18, 473 

Do. 

*  Meter  No.  71,  used  in  thene  measurements,  needed  rerating.    Result  subject  to  revision. 

A  discharge  curve  deduced  from  the  meter  observations  has  been 
used  to  reduce  the  gage  readings  to  equivalent  volumes  of  flow. 

Mean  daily  flmt,  in  second- feet,  of  Mohawk  River  at  Schenectady ^  N.  F.,  forlS'J9, 

[Drainage  area,  3,321  square  miles.] 


Day. 


1. 
2. 
3. 
4. 

5. 
6- 
7- 
8. 
9- 

10. 

11. 

12. 

13. 

U. 

IS- 
IS. 

17. 

18. 

19. 

20. 

21- 

22. 

23. 

24. 

JB- 

26. 

27. 

28. 

20. 

3(1. 

31. 


Feb. 


Mar.   Apr.   May. 


4, 
3. 
3, 
3. 
3, 
4. 
3, 
3, 
3, 
4, 
3, 

9 

«•» 

2, 
2. 
2, 
2, 
2, 
2, 
2, 
3, 
3. 
5, 
13, 
13, 
9. 
8, 
7. 
10, 


«20 
640 
010 
010 
010 
960 
010 
010 
330 
630 
010 
410 
410 
410 
560 
700 
700 
700 
700 
170 
640 
480 
250 
£» 
700 
5«J0 
260 
100 


Mean. 


10,300 
9.900 
7,800 
6,720 
9,700 

(') 

(•) 
13,920 
13.030 
10,500 

9,130 

8,:»o 

(•) 

(•) 

15.820 

12.590 

12, 140 

8.560 

7,080 

11,300 

11,700 

9,320 

8.330 

8,750 

9.510 

8,560 

8,940 

6,900 

6,360 

8,750 

6,8:30 


7,620 

8.180 

7,440 

6,360 

8,940 

7,510 

16,400 

(•) 

(M 

17,860 

15.350 

(•> 
(•) 
(•) 
(V 
(') 
(•) 
(•) 
(■) 
(•) 
(') 
(•) 

(•) 

\'l 

(*) 

(') 
18,300 

16.060 

13,300 


12,140 
12.320 
12.810 
13.700 
7,440 
6.000 
4,960 
4,440 
4,110 
3,480 
3,330 
3,330 
4,110 
4,270 
4,620 
4,440 
3.960 
4,550 
5.310 
5,930 
7,260 
6,900 
5,830 
4,550 
3,830 
3,390 
3,010 
2.860 
3,330 
4.960 
6.000 


June. 


1.260 

1.1:30 

1.070 

l.(K)0 

940 

730 

680 

810 

7,30 

1.840 

1.890 

1,350 

1,070 

1,230 

2,410 

1.400 

1.130 

1.000 

1.000 

940 

810 

940 

860 


4,792  !    9.059  I  11.941  >    5.715       1,140 


July. 

810 

730 

7:30 

730 

580 

580 

580 

730 

810 

2,070 

3.010 

2,640 

1,840 

1,260 

1,200 

1,130 

1,000 

1,840 

1,780 

1,400 

1,130 

1,130 

730 

630 

580 

560 

560 

560 

560 

780 

500 


Aug.      Sept 


1,070 


560 
520 
860 
860 
1,000 
940 
560 
560 
500 
500 
500 
520 
560 
560 
600 
460 
440 
460 
420 
460 
440 
440 
420 
440 
440 
440 
440 
46(J 
420 
440 
440 


534 


440 
500 
500 
500 
56() 
540 
500 
560 
560 
460 
440 
440 
440 
420 
420 
420 
420 
420 
420 
42<) 
420 
420 
420 
420 
420 
4,410 
9,900 
3,800 
2,410 
1,980 


Oct. 


580 
1.840 


1,133    1.210 


*£zceeds  limit  of  rating  curve. 
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Meandaily  flo»\  hi  »econd-feet,  of  Mohawk  River  at  Schenectady,  N.  Y,,for  1900. 

[Dninage laeih^^i  square  mlleH.] 


D«y. 

Apr. 

M.y. 

j™.. 

July. 

AUK.J    8«lrt. 

Oct. 

Nov. 

Dec 

T.440 

'  W 

HO 

00 

i 

10 
10 
WO 

580 

1 

880 
'880 

1 

580 

if 

IS 

1.890 
[.400 

I 

i 

4ai 

440 

500 

.560 
1.050 

two 
b«o 

.1,170 

IS 

■JS 

860 
Ml 

:S 

is 

.660 

i 

1 

i 

eoo 

580 

440 
,5«) 

1 

si  320 
10.700 
10;300 

S.HO 

10.  ISO 

11,™ 
C! 

ii! 

is.seo 
T,sa) 

1 ::::::::::;::-:  ■:■::;: 

■« 

eft 

1 

no 

i 

80 
1,910 

1:S 

1.2B0 

'■i 

,580 
tiOO 
580 

1 

ill  1 

MW  1       440 

nils 

i  i 

s-S 

.»80 

<;) 
iiItoo 

,63) 

Me»n 

10,7^6 

3.602 

1,338 

1,005 

eee\     m 

896 

S.8!l 

S.SI4 

•Eiceeds  limit  of  ratine  curve. 

ond-feft,  of  Mohawk  River  at  Schenectady,  N.  Y. ,  for  ISOl 
[Drainsftn  area.  3.321  square  miles.] 


Feb.     Uar.    Apr.    May.    June.   July. 


.    Sept.     Oct.     Not.     Der, 


■>  18,300 


e,Tuo  II 

5,310    I 
4.270    ; 


3.040 
I  3,010 
I    8.270    : 


U  13.B3I  i: 
9  14.100    I 

a  14,400  < 


,  _..J     1.550 

.  3.330     1.400 

.  3,010  .  I.»I0 

.  S.7ni  I  1.400 

.  8,500  I  1, 130 

.  5.030  ,  1,400 

.  3.seo  

.  l.flWII - 


(M  1( 
10,300  I 
18.140   . 


3,ei2 

4.443 
8,500 

4.BU 


MOHA.WK   DBAHTAOE. 
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Mean  monthly  run-off  of  Mohawk  Rit)er  at  Schenectady, 

[Drainage  area,  3,821  sqaare  miles.] 

MEAN  MONTHLY  FLOW  IN  SECOND-FEET. 


Month. 


January  ... 
February.. 
March  ..  .. 

April 

May 

Jane 

July 

AufiTUst 

September. 

October 

November . 
December  . 


1809. 


4,792 

(;) 

1,140 
1,070 
634 
],133 
1,210 


1900. 


(•) 

8,a«2 

1.336 
1,006 

000 

609 
896 

.614 


y 


RUN-OFF  IN  SECOND-FEET  PER  SQUARE  MILE. 


January  ... 
February . , 

March 

April 

May 

June 

July 

August 

September. 
October . . . 
Norember . 
December  . 


L44 

(•) 

(•) 

1.T2 

.34 

.32 

.16 

.34 

.36 


( 


1.07 
.40 
.30 
.26 
.18 
.27 
1.09 
L09 


RUN-OFF  IN  INCHES  ON  DRAINAGE  AREA. 


January  ... 
February . . 

March 

Ajiril 

May 

June 

July 

August 

September. 
October.... 
November . 
December.. 


1.50 

(') 

(•) 

1.98 

.38 

.37 

.18 

.38 

.41 


(•) 

1.23 

.46 

.36 

.30 

.20 

.31 

L22 

1.94 


190L 


3,079 

i,6n 

6,761 
6.133 
1,532 
1.951 
1,957 
2,099 
2.O06 
4,947 


.93 

.48 


2.(B 
1.85 
.46 
.50 
.50 
.63 
.61 
L48 


1.06 
.60 


lA 


2.28 
2.07 
.63 
.68 
.66 
.72 
.68 
L71 


•Record  incomplete.    Discharges  over  18,900  second-feet  omitted. 

Tables  showing  the  daily  gage  height  are  given  in  connection  with 
the  slope  gagings  of  Mohawk  River,  on  page  184.  Referring  to  pages 
179  and  182,  it  will  be  seen  that  the  three  gaging  stations  on  the  Lower 
Mohawk,  at  Freeman's  bridge,  Rexford  Flats,  and  Dunsbach  Ferry, 
show  close  agreement  in  the  monthly  run-off.  Differences  which 
appear  in  the  mean  daily  discharge  on  simultaneous  dates  may  be 
attributed  to  pond  storage,  to  diversion  to  Erie  Canal  at  Rexford 
Flats,  and  to  the  tact  that  some  time  is  required  for  water  to  travel 
from  station  to  station. 

Drainage  areas  tributary  to  Loiver  Mohawk  River  gaging  stations^ 


Location. 


Schenectady 

Rexford  Flats  .. 
Danshach  Ferry 
Month  of  stream 


Area. 


Sq.  miles. 
3, 321 
3,385 
8,440 
3,468 


Difference. 


Sq.  miles. 


64 
55 

28 
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MOHAWK  RIVER  AT  REXFORD  FLATS,  SARATOGA  COUNTY,  N.  Y. 

This  gaging  station  is  located  at  the  New  York  State  feeder  dam,  4 
miles  below  Schenectady.  The  dam  is  of  masonry  with  a  timber 
apron.  Experiments  on  a  similar  cross  section  were  made  at  Cornell 
University  to  determine  the  proper  coefficients  of  discharge.^ 

The  accompanying  tables  of  daily  and  monthly  mean  flow  include 
the  amount  of  water  diverted  for  Erie  Canal  supply.  They  therefore 
represent  the  total  inflow  of  Mohawk  River  to  the  pond  above  the 
dam,  which  is  considerably  greater  than  the  amount  which  passes 
downstream  from  the  dam  during  the  season  of  canal  navigation. 
The  amount  of  diversion  to  the  Erie  Canal,  prior  to  1900,  was  assumed 
to  be  constantly  equal  to  128  second-feet  during  navigation  months. 
Beginning  with  1900,  the  diversion  has  been  estimated  by  another 
method.  Current-meter  measurements  of  the  flow  in  Rexford  Flats 
feeder  gave  the  following  results: 

Currejit-meter  measurements  in  Rexford  Flats  feeder  ^  New  York, 


Date. 


Oct.  27, 18»8 . 
Jnne  25, 1901 
April  4, 1901 . 
May  15, 1901 . 


Hydrographer. 


W.  D.  Lockwood 

B.  E.  Horton 

do 

do 


Flow  in 
ZLal  feeder 


Second'/eet, 
128 
272 
•19 
226 


'  Leakage  of  feeder  gates. 

A  comparison  of  these  results  with  the  mean  monthly  evaporation 
rate  from  a  water  surface  for  several  years,  as  shown  by  records  kept 
at  Rochester,  indicates  that  there  is  a  nearly  constant  ratio  between 
the  water  required  for  the  canal  and  the  mean  monthly  evaporation. 
The  monthly  diversion  has  been  estimated  from  the  above  data,  by 
proportion,  for  each  month  of  the  canal  season  as  follows: 

Monthly  diversion  from  Mohawk  River  to  Erie  Canal  at  Rexford  Flats^  iV,  F. 


Month. 


May 

Jnne 

July 

August. -- 
September 
October  - . 
November 


Mean  evap- 
oration. 


Inche*. 
4.05 
4.98 
5.64 
5.28 
4.07 
8.13 
1.51 


Entiinated 

diversion  to 

nvnal. 


Second-feel. 
200 
260 
290 
270 
220 
148 
95 


1  See  Trans.  Am.  Soc.  Ciyil  Eng.,  Vol.  XLIV,  p.  284. 
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The  flow  over  the  dam  taken  alone — that  is,  the  amount  of  water 
passing  downstream  from  Rexf ord  Flats  during  the  canal  months — has 
been  estimated  as  follows: 


Flow  over  darn  at  Rexf  ord  Flats,  N,  Y, 


Yew. 


May 

Jane 

July 

Angnst . . . 
September 
October  . . 
November 


1809. 

1900. 

Second-feet. 

Second-feet. 
2,657 

3,956 

1,886 

1,243 

370 

1,157 

166 

1,476 

752 

761 

1,460 

536 

2,696 

8,335 

1901. 


Second-feet. 
6,146 
6,408 
1,540 
1,050 
1,775 
811 
1,995 


The  profile  of  the  dam  is  quite  irregular,  and  is  divided  into  five 
sections,  each  assumed  to  be  level  for  purposes  of  computation.  The 
water  has  not  fallen  below  the  crest  since  the  establishment  of  the 
station,  and  the  profile  of  the  dam  obtained  before  the  record  was 
started  has  been  used  throughout.  The  leakage  of  the  dam  has  not 
been  estimated. 

When  ice  from  Schoharie  Creek  and  other  tributaries  flows  out,  and 
occasionally  during  other  freshets  caused  by  rainfall,  the  water  on  the 
downstream  side  rises  above  the  level  of  the  crest  of  the  dam.  Experi- 
ments on  the  flow  over  a  similar  submerged  weir  are  not  available. . 
The  high- water  flows  have  been  taken  from  the  discharge  curve:  The 
crest  gages  are  situated  about  50  feet  upstream  from  the  dam.  At 
flood  stages  of  the  stream  the  water  flows  through  the  cross  section 
opposite  the  gages  with  a  relatively  high  velocity  of  approach.  Owing 
to  this  fact  and  to  the  drowning  of  the  dam  by  backwater  the  calcu- 
lated flood  discharges  given  below  are  considered  as  approximate  only. 

Estiviates  of  flood  dittcharges  at  Rexf  ord  Flats,  iV,  Y, 


Date. 


Feb.  14, 1900. 
April  22,  1901 
Dec.  15, 1901. 


Estimated 
dlacfaarKe. 


Second-feet. 
55,700 
49,460 
54,250 


Dlflcharge 

per  sqaaro 

mile. 


Second-feet, 
16.5 
14.6 
16.0 


IRR  65—02- 


-12 


178 


OPERATIONS  AT  BIVEB  8TAT10N8,  1901. — PART  I. 


[■O.B5. 


A  record  of  the  area  of  opening  of  the  gates  in  the  gnard  lock  at 
the  entrance  to  the  feeder,  together  with  the  effective  head  for  the 
period  from  November  11  to  December  9, 1900,  showed  the  mean  daily 
diversion  for  the  last  twenty  days  of  November  to  be  92  necond-feet 
and  for  nine  days  of  December,  to  the  closing  of  the  canal,  105 
second- feet. 

Mean  daily  flow,  in  gfcond-feet,  of  Mohawk  Rtrnr  at  Rexford  Flat*,  N.  Y„for  lifuo. 
[DrklDiige  tret,  S,88S  sqnkrs  mile*.] 


D«T. 

Oot 

Not. 

Deo. 

D«7. 

Oct 

Nor. 

Dm. 

D*)-. 

Oot. 

KOT. 

Dec 

, 

U 

a«B6 

m 

» 

kH 

=-■••■■ 

SIS 

ss 

Hean.. 

TBI 

8,M0 

Mtan  daUyfloWiin  tecond-feet,  of  Mohawk  River  at  Bexford  Fiats,  N.Y.,  for  1901. 
[Dndnage  arek,  a.SS5  Hiiwre  mlleii.1 
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Mean  monthly  rujiroff  of  Mohawk  River  at  Rexford  Flats,  N.  Y, 

[Drainage  area,  3,385  square  miles.] 
MEAN  MONTHLY  PLOW  IN  SECOND-PEET. 


Year. 


January  . 
February 
March . . . 
April. ... 


Ma: 

Jane 

Jnly 

Angnst . . . 
September 
October... 
November 
December. 


year. 


4,471 


1809. 

1000. 

5,739 

7,860 

3,935 

9,032 

9,004 

4,235 

17, 057 

14,996 

4,084 

2,857 

2,014 

1,503 

498 

1,447 

294 

1,746 

980 

981 

1,608 

784 

2,824 

8,440 

7,001 

6,066 

4,587 

4,996 

1901. 


2,822 
1,299 
9,221 
16, 701 
6,348 
6,668 
1,830 
1,820 
1,995 
1,057 
2,090 
6,931 


4,857 


RUN-OPP  IN  SECOND-FEET  PER  SQUARE  MILE. 


Jannary  . 
February 
March . . . 

April 

May 

June 


July 

August 

September 
October... 
November 
Decern  ber. 


Year. 


1.32 


1.70 

1.17 

2.66 

5.04 

1.20 

.59 

.15 

•09 

.29 

.47 

.83 

2.07 


1.36 


2.32 

2.67 

1.25 

4.48 

.84 

.44 

.43 

.51 

.29 

.23 

2.49 

1.79 


1.47 


.83 

.88 

2.72 

4.98 

1.87 

1.97 

.54 

.39 

.59 

.81 

.62 

2.04 


1.43 


RUN-OFF  IN  INCHES  ON  DRAINAGE  AREA. 


January  . . 
February  . 

March 

April 

May 

June 

July 

August  - . 
September 
October. . . 
November 
December. 


1.52 


1.96 

1.21 

3.06 

5.62 

1.38 

.66 

.17 

.10 

.32 

.54 

.92 

2.38 


2.67 

2.77 

1.44 

4.94 

.96 

.49 

.49 

.58 

.32 

.26 

2.79 

2.06 


.95 

.40 

3.14 

5.52 

2.15 

2.21 

.62 

.45 

.66 

.36 

.69 

2.35 


Year. 


18.32 


19.77 


19.50 
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The  dates  of  opening  and  closing  the  canal,  between  which  the 

record  at  Rexford  Flats  is  affected  by  diversion  to  the  feeder,  have 

been  as  follows: 

Dates  of  opening  and  closing  Erie  Canal* 


Date  opened. 


May  7,  1898... 
April  26, 1899. 
April  25,  1900. 
May  9, 1901... 


Date  cloflod. 

Days 
open. 

December  10, 1898 

December  1, 1899 

217 

220 

December  1, 1900 _. 

220 

-•-----•-• 

December  15, 1901 

220 

MOHAWK   RIVER    NEAR   DUNSBACH    FERRY,   SARATOGA  COUNTY,  N.  Y. 

This  gaging  record  is  kept  at  the  dam  of  the  West  Troy  Water 
Company,  one-fifth  mile  above  Dunsbach  Ferry  bridge,  9  miles  from 
the  mouth  of  the  river.  The  dam  is  in  two  sections,  situated  on  oppo- 
site sides  of  a  Hudson  River  shale  island.  The  left  wing  at  the  upper 
end  of  the  island  has  a  crest  length  of  380  feet.  The  right  wing,  500 
feet  downstream  at  the  foot  of  the  island,  has  a  crest  280  feet  long. 

The  record  was  established  March  12, 1898,  for  the  primary  purpose 
of  checking  a  system  of  levels  for  the  United  States  Board  of  Engi- 
neers on  Deep  Waterways,  by  D.  J.  Howell,  C.  E.,  who  has  furnished 
the  earlier  portion  of  the  record.  No  record  was  kept  from  April  1, 
1899,  to  August  1,  1900. 

The  construction  of  the  dam  was  begun  in  1896.  The  lower  wing 
was  not  completed  until  about  October  1  of  the  summer  of  1898. 
Openings  existed  in  the  dam  prior  to  this  date,  making  the  computa- 
tion of  the  record  from  March  to  September,  1898,  impracticable. 

In  the  pumping  station  adjoining  the  dam  are  two  turbines  of  the 
old  American  type,  one  66  inches  and  the  other  75  inches  in  diameter. 
A  current-meter  measurement  of  tlie  flow  in  the  headrace  leading  to 
the  wheel  pit,  October  17,  1901,  showed  the  turbines  to  be  using 
200  second-feet,  under  an  effective  head  of  6.7  feet,  the  rated  dis- 
charge from  the  manufacturers'  tables  under  the  same  head  being 
197  second-feet.  These  turbines  usually  run  twenty-four  houre  each 
day  at  full-gate  capacity.  In  comjjuting  the  record,  the  discharge 
through  the  water  wheels,  when  running,  has  been  taken  constantly 
equal  to  200  second-feet.  The  turbines  drive  pumps  taking  water 
from  the  river  for  wat^r-supply  purposes  at  the  rate  of  1,500,000  gal- 
lons per  day,  equivalent  to  a  continuous  flow  of  2^^  second-feet. 

The  dam  is  of  masonry,  with  a  flat  granite  crest  5.5  feet  wide,  stand- 
ing 0.75  foot  higher  at  crest  lip  than  at  the  upstream  edge.  The  aver- 
age elevation  of  the  crest  of  the  upper  section  is  174.15  feet.  The 
crest  of  the  lower  section  has  an  elevation  varying  from  173.46  to 
173.50  feet.  The  crest  gage  is  attached  to  the  timber  cribbing  50  feet 
above  the  lower  section  of  the  dam,  with  its  zero  mark  at  an  eleva- 
tion of  172  feet,  referred  to  the  United  States  Deep  Waterways  datum. 
Gage  readings  are  taken  twice  daily  at  intervals  of  about  twelve  hours 
by  Edwin  Conners.     The  mean  of  the  two  daily  readings  is  used  in 
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compating  the  flow.  The  discharge  over  the  main  dam  has  been  cal- 
culated by  means  of  the  weir  formula,  using  coefficients  derived  from 
CJornell  University  experiment  No.  18,^  representing  an  experimental 
cross  section  almost  identical  with  that  of  the  West  Troy  Company's 
dam.  When  the  water  rises  to  a  height  of  5  feet  on  the  gage  it  begins 
to  flow  over  the  masonry  headrace  wall  at  the  right-hand  end  of  the 
lower  section.  This  has  a  broad  flat  surface  of  rough  masonry.  The 
discharge  over  this  portion  has  been  computed  from  Cornell  Univer- 
sity experiment  No.  12  on  a  flat-crested  dam  6.56  feet  wide. 

During  high  water  the  current  of  the  stream  through  the  cross  sec- 
tion of  the  channel  leading  to  the  lower  dam  has  a  velocity  of  several 
feet  per  second.  The  head  due  to  this  velocity  has  been  added  to  the 
observed  head  as  a  correction  for  velocity  of  approach  to  the  lower 
dam.  The  upper  dam  is  situated  450  feet  upstream  from  the  crest 
gage.  The  loss  of  head  from  surface  slope  in  this  distance,  as  well 
as  the  velocity  of  approach  to  the  upper  section  of  the  dam,  are  also 
corrected  here.  The  elevations  of  the  crest  which  have  been  used 
are  those  obtained  by  the  United  States  Deep  Waterways  Survey.  No 
allowance  has  been  made  for  leakage  of  the  dam  or  turbines,  which 
is  slight.  The  drainage  area  above  the  Dunsbach  Ferry  station  is 
3,440  square  miles,  or  55  square  miles  more  than  at  Retford  Flats. 
Notable  high- water  discharges  since  the  establishment  of  the  record 
are  tabulated  below: 

High-vxUer  discharges  of  Mohawk  River  at  Dundxieh  Ferry ^  N.  Y, 


D»te. 


March  14, 1808.... 
November  11, 1898 
November  27, 1900 
March  27, 1901  _.. 

Aprils,  1901 

April  22, 1901  .... 
December  16, 1901 


height. 

Diacharge. 

Feet. 

Second-feet. 
•47,  000 

8.5 

8.5 

47,400 

6.6 

24,700 

7.9 

36,200 

7.7 

34,200 

8.9 

46.100 

9.5 

52,400 

Estimated 

discharge 

in  seoond- 

feet  per 

square 

xniie. 


13.8 
13.8 

7.2 
10.5 

9.9 
13.4 
15.8 


*  Approximate. 

Mean  daily  flow,  in  second-feet,  of  Mohawk  River  at  Dunsbach  Ferry,  N,  Y,,for  1898, 

[Drainage  area,  3,440  square  milea.] 


Day. 

Oct. 

Not. 

j.^GC* 

Day. 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

Oct. 

Nov. 

Dec. 

3,320 
2,982 
2,644 
2,644 
2,644 
2,644 
2,644 
2,644 
2.044 
2.644 
8,820 

•                               1 

Day.       Oct. 

Nov. 

Dec. 

1 

2 

3 

4 

6 

« 

7 

8 

9 

10 

U 

1.420 
1.429 
1.429 
1,429 
1,968 
18.836 
8.712 
4.520 
4,120 
8,700 
2.044 

5,788 
4,020 
4.120 
4,120 
3.380 
3,320 
8,320 
3,321) 
3.700 
4,620 
41.200 

4,120 

8,700  ' 

3,320 

3,320 

3.700 

4,920  i 

4,920 

4,120 

4,120 

4.120 

8.700 

2,306 
2,306 
2,644 
6.788 
12,602 
9,238 
6,724 
4,920 
4,620 
4,620 
4,020 

28,420 

16,440 

12,602 

9.764 

7,660 

6,788 

5,788 

6,788 

12,024 

9,238 

6.724 

1 

23 

24 

25 

28 

27 

28 

29 

30 

31 

Mean. 

7.860 
8,712 
7,680 
6,724 
9.764 
15,788 
13.180 
9,238 
6,724 

6,266 
6,724 
6,724 
6,320 
6,320 
3,820 
8,320 
8.320 

6,788 
10,868 
10,290 
8.712 
6.724 
4.920 
8.320 
2,644 
4.120 

6.321 

8,007 

4.2S8 

>  See  Trans.  Am.  See  Civil  lEng.,  VoL  2UJV,  pp.  277-288. 
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Mean  daUy  flow,  in  »ec(ntdrfMt,of  Mohawk  River  at  Dutiabach  Ferry,  N,  Y,,fnr  1S99. 
[DnlDttce  srea,  3,410  Bqtuire  milea.] 


D»F. 

'""- 

Feb. 

Mar. 
7,8flO 

Day. 

Jun. 

Peb. 

Mar. 

-■ 

J«.. 

Feb. 

Uar. 

J 

r,«. 

,I18S 

12 

4.120 

.027 

7.18! 

!3 

8,320 

8.380 

8,73* 

JJ 

sa 

4,130 

,3ao 

7, 880 

M»n 

'•■'^^ 

6.096 

s,aii 

Meant 

d^ 

yp> 

W,  fnM 

KOnd-f 

eef,o/3 

ohawl 

RiveratDunOxichF 

erry,N.Y..fo 

riiKW. 

[Dndnage  ftrea,  S,440  square  miles.] 


Day. 

Aug. 

Sept. 

ct 

Not. 

Dec. 

Day. 

Ann. 

Sept. 

Not. 

Dec. 

GS 

128 

IM 

i.eoB 

i,a£8 

g 

J-S 

S 

SI 

i« 

S 

Moor 

930 

872 

m 

4,B22 

G,3« 

17 

2,3fB 

1,0K 

BU 

md-feet,  of  Mohawk  River  at  Dunsbadi  Ferry,  K  T.,forl901. 

[Drainage  area.  3,110  square  miles.l 


Day. 

Jat>. 

Feb. 

1 

!lS7 

Ban 

i 

.an 

s 
1 
ii 

326 

B26 

Mar. 
B2S 

il 

i;i 

i 

S,K4 

H.KKI 

siis 

-1.700 

1 

12,084 

Apr. 

M«y. 

J....j.>.,y.lA™ 

8,776 

a 

23,  n» 

li 

3,aos 
a!  8*1 

li 

i 

i!>,[iea 

33,210 

C.IOO 
2;  102 

7,460     8.801       .sari,  1.334     1.027 
7,228   111,027      .120        U2e     l,l£a 

»»,:?§  I  ISIS 

,328 
.G2« 
,888 
,W> 
,830 
,630 
,42» 
.4!S 
,228 
,231 
,2» 

,2a< 

1 

;B82 

l.lOfl 
,798 

l,2» 
1,U27 

l!u2f 

i 

J 
;S 

,6(4 

Is 

,888 
,868 

1  438 

;-i 

i-Z 

!:::::;::::::: 

1 

i:iy 

li 

liiisiiiii!:i 

1.037 

iii 

i 

2.«4 

i:B3o 

1 

72S 
1.027 

3.52U 

8.700 

li 

1,930 

IS 

8,0U 

!:g 

fl,2B0 
S,I2II 

,!« 

I0,3T9 

Wis 

S 

,7BII 
,7V9 

:!S 

.888 

I 

,22M 

s 
I'i 

i!^ 
I,:12H 

1.127 
1.CB7 

B;:::::::::::: 

nnsn 

1 
1 

'.am 

:i 

.fan 

.790 

!sai 

g 

828 

1:1 

1,228 

11,7% 

S::::::::::::: 

s."'.'.'.'.'.V.'." 

Si 

10.379 
10. 3» 

g:::::;::-.::;; 

11 

,K»  '  2,t"l3 

■s  ;:S 

D 

81 

Haan... 

:i 

i',4ie 

2,667 

1,111 

..=» 

,.» 

« 

8,300 

1,833 

i,seo 

1,978 

2,081 

2,001 

8,0«» 
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Mean  monthly  run-off  of  Mohawk  River  at  Duntbach  Ferry  ^  New  York, 

[Drainage  area,  3,440  sqaare  miles.] 
MEAN  MONTHLY  PLOW  IN  SECOND-FEET. 


Tear. 


January... 
February  _ 

March 

April 

May 

Jose 

Jnly 

August 

September. 
October  . . . 
November , 
December  . 


1896. 


6,321 
8,007 
4,252 


1890. 


1900. 


5,681 
6,068 
9,261 


930 

672 

885 

4,922 

5,362 


RUNOFF  IN  SECOND-FEET  PER  SQUARE  MILE. 


1901. 


2,567 
1,141 
9,332 
18,068 
6,622 
6,300 
1,633 
1,580 
1,672 
2,066 
2,004 
8,055 


JanTYftry  ..,.,.                                                   -        -  -      -  - 

1.65 
1.77 
2.69 

-•—•»«#• 

0.76 

February 

.33 

March .        . .                                         

2.72 

April 

5.26 

May 

1.93 

Jtine ...... 

1.83 

July 

.47 

V   «A-*^     ......... ........ .           ...      ... .......... 

Auirnst   u               ..... 

0.27 

.20 

.26 

1.48 

1.56 

.46 

September 

.49 

October _ -. 

1.83 
2.83 
1.24 

.60 

November .  

December 

.58 
2.42 

RUN-OFF  IN  INCHES  ON  DRAINAGE  AREA. 


January  — 
February. . . 

March 

April 

May 

June , 

July 

August 

September . 

October 

November . 
December  .. 


1.90 
1.84 
8.09 


2.10 
2.60 
1.43 


0.31 

.22 

.30 

1.60 

1.79 


0.86 

.34 

3.13 

5.89 

2.22 

2.05 

.54 

.53 

.55 

.69 

.65 

2.79 
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MOHAWK  RIVER  SLOPE   GAGINGS. 

A  series  of  gaging  stations  were  established  at  various  points  on 
Mohawk  River  in  1900  with  a  view  to  determining  the  maximum  high- 
water  discharge  and  the  downward  progress  of  floods  from  the  cross- 
section  and  surface  slope.  These  stations  were  established  under  the 
direction  of  the  State  engineer  and  surveyor  by  the  Barge  Canal  sur- 
vey, D.  J.  Howell,  consulting  engineer.  Gaging  stations  previously 
maintained  by  the  United  States  Geological  Survey  were  utilized  as 
far  as  i)ossible.  On  the  completion  of  the  investigations  of  the  Bai^ 
Canal  survey,  the  gage  readings  at  the  several  stations  were  con- 
tinued in  connection  with  the  measurement  of  the  volume  of  streams. 

A  gage  board  was  erected  at  each  of  the  principal  points  of  change 
of  slope,  whether  occasioned  by  a  dam  or  by  the  entrance  of  a  large 
tributary.  The  stretch  of  the  river  extending  between  each  two  suc- 
cessive gages  constitutes  a  slope  section.  The  gage  boards  have  been 
numbered  consecutively  from  1  to  24,  beginning  at  the  mouth  of  the 
stream.  The  elevations  of  the  zero  marks  of  the  gages  were  deter- 
mined by  William  B.  Landreth,  M.  Am.  Soc.  C.  E.,  Resident  Ehigi- 
neer.  Barge  Canal  Survey,  from  a  line  of  precise  levels  referred  to 
the  Greenbush  bench  mark  =  14.73,  as  a  datum. 

Mean  daily  elevation  of  water  surface  of  Mohawk  Ritxr  at  Cohoes  Company's  dam, 

Qage  No,  1, 


Day. 

1900. 

1901. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

154.6 

154.7 

154.9 

155.0 

154.6 

154.6 

154.4 

154.3 

15(8 

155.4  1 

155.8 

155.3 

155. 0 

155. 1 
15(.8 
154.8 
bV4.9 
155.0 
154.7 
154.8 
155.5 
155.9 
155.8 
155.7 
155.6 
156.2 
157.6 
157.5 
157.0 
156.4 

166.0 
156.0 
156.6 
155.6 
156.8 
166.5 
156.1 
156.0 
166.1 
156.1 
155.4 
155.5 
155.6 
155.4 
^   155.8 
155.2 
155.0 
155.0 
155.0 
165.0 
155.0 
155.8 
155.3 
155.4 
155.8 
156.0 
155.7 
155  6 
155.4 
155.4 
165.8 

155.2 
156.1 
156.0 
164.9 
154.9 
154.9 
154.9 
154.8 
154.0 
155.0 
155.1 
155.3 
155.3 
156.2 
155. 1 
155.0 
155.0 
154.0 
155.0 
155.2 
155.0 
155.0 
155.0 
155.1 
155.0 
155  0 
155.0 
154.7 
154.7 
156.0 
164.8 

164.6 
154.6 
165.0 
154.4 
164.3 
164.2 
L54.2 
153.7 
154.2 
155.1 
154.0 
153.5 
153.5 
153.5 
153  6 
163.6 
156.0 

154.1 
154.6 
154.7 
154.3 
164.7 
154.8 
154.0 
164.0 
164.0 
165.0 
166.4 
166.4 
156.4 
l.'>5.4 
165.4 
155.5 
156.6 

156.0 

2 

155.0 

8 

156.9 

i 

156.9 

6 

157.0 

6 

157.2 

7 

157.6 

8 

158.3 

0 

157.6 

10 

157.2 

11 

156.7 

12 

156.5 

13 

156.5 

14 

166.6 

15 

156.5 

16 

156u5 

17 

156.4 

18 

154.0 

156.6 

1.56.4 

10 

158.5 
163.5 
153.6 
153.5 
154.0 
154.9 
154.3 
154.2 
154.0 
154.1 

156.5 

155.8 
156.1 
156.0 
156.0 
156.8 
156.8 
167.4 
158.2 
158.1 
167.4 
156.4 
156.3 

156  4 

20 

156.3 

21 

156.8 

22 

ISO.  3 

23 

15:J.  5 
15t.() 
15:t. .) 
1.55. 0 
LV)  2 
155. 1 
1.54.  7 
154. 0 
154.8 

158.2 

24 

1.57. 9 

25 

158.2 

26 

158.3 

27 

157.0 

28 

29 

ao 

31 
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Mean  daily  elevation  of  teater  surface  of  Mohatvk  River  beloiP  West  Troy  Company^a 

dam,    Oage  Ho,  2, 


D«7. 


1900. 


I 


1901. 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

165.4 
165.4 
165.4 
165.4 
165.6 
165.7 
165.7 
166.7 

ia5.7 

165.7 
166.3 
166.7 
166.9 
166.7 
166.6 
166.7 
166.8 
166.8 
167.2 
167.7 
166.0 

Apr. 

May. 

1 

165.7 
166.7 
165.7 
166.7 
106.6 
165.5 
166.4 
165.5 
166.1 
167.1 
166.7 
J06.3 
166.1 
166.0 
165.9 
166.9 
165.8 
166.7 
105.7 
166.8 
166.9 
167.5 
167.3 
16V.  1 
166.8 
167.7 
170.8 
170.4 
160.3 
168.8 

167.7 
167.2 
167.1 
167.0 
168.4 
168.6 
168.0 
167.9 
167.7 
107.3 
167.0 
166.9 
107.1 
166.7 
166.4 
166.2 
106.1 
166.1 
106.2 
166.2 
186.2 
166.2 
166.3 
166.3 
166.8 
167.9 
167.4 
167.2 
166.7 
166.5 
166.3 

166.4 
166.4 
166.1 
105.9 
165.9 
165.8 
166.0 
165.7 
165.7 
166.0 
166.4 
166.5 
166.4 
166.3 
166.3 
166.2 
166.2 
166.3 
166.5 
166.4 
166.0 
165.8 
166.0 
106.3 
166.1 
166.0 
165.9 
165.8 
165.8 
165.8 
165.7 

165.7 
165.7 
165.6 
165.6 
165.6 
165.6 
165.5 
165.5 
166.6 
165.6 
165.6 
165.6 
165.6 
165.5 
165.5 
105.5 
105.6 
105.6 
165.5 
165.6 
165.6 
165. 5 

165.9 
160.9 

166.4 

2 

3 

107.8    

4 

166.2    

5 

18«J.5    

6 

167.0 
166.6 
165.4 
166.3 
166.9 
166.2 
165.1 
165.1 
165.2 
165.2 
165.2 
165.1 
165.2 
165.2 
165.2 
165.0 

7 

8 

9 

10 ' 

11 

12 

13 

14 

15 

16 

17 

18 

1» 

20 

21 

22 

"165.3' 
165.3 
165.3 
165.3 
165.3 
166.2 
166.1 
166.9 
166.8 
166.8 
165.8 

-  -  •-•••- 

28 

165.5 
165.5 
165.5 
166.5 
165.4 
165.4 

'*i66."5' 
165.1 
1&').5 

"i65.'2" 
165.2 
165.4 
167.5 
165.4 
165.7 
166.3 

24 

25 

25 

27 : 

28 

29 

30 

31 

Mean  daily  elevation  of  water  surface  of  Mohawk  River  above  West  Troy  Com- 
pany's dam.    Oage  No.  S, 


Day. 

1900. 

1901. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

176.7 
176.8 
176.5 
177.8 
178.2 
178.2 
178.6 
179.7 
178.7 
178.2 
177.7 
177.3 
177.3 
177,2 
177.3 
177.3 
177.2 
177.1 
177.1 
177.0 
177.4 
181.0 
179.8 
179.2 
179.5 
179.5 
177.9 

m.i 

176  7 
176.4 

May. 

1 

174.6 
174.6 
174.6 
174.6 
174.6 
174.4 
174.4 
174.4 
174.6 
175.8 
175.3 
175.1 
175.0 
174.8 
174.7 
174.7 
174.7 
174.6 
174.0 
174.7 
176.7 
170.2 
176.0 
175.7 
175.5 
170.3 
178.7 
178.8 
177.7 
170.7 

170.0 
175.9 
175.8 
175.7 

m.o 

177.0 
170.0 
176.6 
176.4 
175.9 
175.6 
176.2 
175.6 
175.4 
175.8 
175.2 
175.1 
175.0 
175.1 
175.1 
175.1 
175.0 
175.1 
175.1 
175.6 
176.5 
176.0 
175.8 
175.6 
175.4 
175.3 

175.2 
176.2 
175.0 
174.9 
174.7 
174.8 
174.9 
174.8 
174.9 
175.0 
175.2 
175.4 
175.8 
175.3 
175.2 
176.2 
175.0 
175. 1 
175.5 
175.3 
174.9 
174.7 
174.9 
17.5.3 
175.1 
175.0 
174.8 
174.7 
174.7 
174.8 
174.7 

174.7 
174.6 
174.8 
174.7 
174.6 
174.5 
174.5 
174.4 
174.5 
174.5 
174-6 
174.5 
174.5 
174.4 
174.3 
174.4 
174.4 
174.4 
174.4 
174.5 
174.5 
174.4 
174.4 
174.4 
174.4 
174.4 
174.3 
174.3 

174.3 
174.4 
174.4 
174.4 
174.6 
174.7 
174.7 
174.7 
174.7 
174.6 
174.7 
175.6 
175.9 
175.6 
175.5 
175.6 
175.7 
175.7 
175.9 
176.2 
170.7 
179.2 
177.7 
177.7 
177.7 
178.8 
179  8 
179.6 
178.6 

m.4 
in.o 

176.2 

2 

8 

4 

5 

5 

7 '• 

8 ' 

•9 

10 

11 

12 

13 

U 

15 

16 

17 

18 

19 

20 

21 

174.4 
174.8 
174.8 
174.8 
174.3 
176.0 
175.0 
174.8 
174.7 
174.7 
174.0 

22 

23 

24 

25 

26   

27 

28 

29 

30 

31 
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Mean  daily   elevation  of  water  surface  of  Mohawk  River  at   Viekera  Ferry* 

Oage  No,  4, 


Day. 

1900. 

1901. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

174.6 
174.6 
174.6 
174.6 
174.3 
174.8 
174.2 
174.2 
176.0 
176.1 
176.7 
176.8 
176.0 
174.9 
174.9 
174.8 
174.7 
174.6 
174.6 
174.8 
176.1 
176.7 
176.5 
176.1 
175.9 
177.1 
181.0 
180.8 
179.5 
177.9 

177.1 
176.6 
176.2 
178.1 
178.1 
178.2 

m.5 

177.3 
177.0 
177.0 
177.6 
177.3 
178.0 
178.0 
177.8 
178.1 

in.  7 

177.7 

in-7 
in.7 
in.8 
in.7 
in.7 
in.7 

178.4 
179.5 
178.8 
178.5 
178.0 
178.0 

in.6 

177.6 

in.7 

178.0 

in.6 
in.3 
in.2 
in.3 
in.  2 
in.5 
in.5 
in.9 

178.0 

in.8 

177.8 

in.7 

177.6 

in.6 

177.5 
177.5 

in.5 
m.o 

176.9 

m.o 
in.4 
in.3 
m.o 
m.o 

176.5 
176.4 
176.5 
176.4 

176.4 
176.3 
176.1 
176.1 
176.0 
176.0 
175.9 
175.8 
176.0 
176.1 
175.8 
176.1 
175.9 
175.9 
175.8 
175.9 
175.9 
176.9 
175.8 
175.7 
175.9 
175.9 
175.8 
175.7 
175.7 
175.7 
175.7 
175.3 

175.7 
175.7 
175.6 
175.7 
175.7 
175.8 
175.0 
176.0 
175.9 
175.9 
176.6 

m.6 
m.6 

177.2 

in.2 
m.4 
in.3 
m.4 
m.7 

178.4 
178.7 
182.2 

m.6 

179.5 
179.5 
181.6 
183.5 
182.9 
180.9 
178.8 
178.1 

m.6 

2 , 

m.o 

3 

in.2 

4 

179.5 

5 

180.2 

6 

180.3 

7 

181.0 

8 

183.2 

9 

181.2 

10 

180.3 

11 

179.3 

12 

180.2 

13 

178.6 

14 

178.6 

15 

178.6 

16 

178.7 

17 

178.4 

18 

178.3 

19 

178.4 

20 

178.3 

21 

178.9 

22 

188.5 

174.2 
174.2 
174.2 
175.1 
175.2 
174.8 
174.6 
174.6 
174.6 

183.4 

24 

182.2 

25 

182.5 

182.7 

27 

179.7 

29 

178,4 
177.6 

177.1 

31 

Mean  daily  elevation  of  water  surface  of  Mohawk  River  at  Rexford  Flats, 

Oa^ge  No,  5,  below  datn. 


Day. 

1900. 

1901. 

Oct. 

Nov. 

205.5 
205.4 
2tt'>.4 
205.2 
206.1 
20B.0 
205.8 
206.7 
205.6 

■264.'7 
204.8 
204.9 
204.8 
204.7 
204.7 
204.8 
204.8 

Jan. 

Feb. 

Mar. 

Apr. 

1 

204.0 
204.2 
204.1 
204.1 
204.0 
204.  U 
204.0 
204.1 
205.0 
205.5 
206.2 
204.9 
204.8 
204.6 
204.6 
204.6 
204.6 
204  5 
204.6 
204  8 
205.5 
205.7 
205.6 
205.3 
205.3 
206  U 
206  8 
206  1 
206.8 
205. 9 

204.9 
204.8 
204.8 
204.7 
204.6 
204.6 
304.6 
204.4 
204.4 
204.7 
204.8 
204.9 
204.8 
804.8 
204.8 
204.7 
204.8 
204.9 
204.8 
204.8 
204.8 
204.8 
204.8 
205.0 
204.9 
204.8 
205.4 
205.2 
205.1 
204.7 
204.6 

204.6 
204.6 
204.5 
204.5 
204.4 
204.4 
204.4 
804.4 
204.6 
804.5 
204.5 
204.6 
204.5 
204.5 
204.5 
204.5 
204  5 
204.5 
204.5 
204.5 
204.5 
204.5 
204.5 
204.4 
204.3 
204.3 
2043 
204.3 

80r.5 
204.5 
204.5 
204.5 
204.6 
204.5 
204.5 
204.6 
204.6 
204.6 
204.8 
206.5 
205.6 
205.2 
205.2 
205.3 
205.3 
206.3 
205.5 
205.9 
206.1 
808.3 
206.7 
206.5 
806.6 
209.3 

'2i6*3 
208.3 
207.0 
807.1 

807.5 

2 

207.7 

3 

207.8 

4 

206.8 

5 1 

207.0 

6 

207.1 

7 

211.1 

8 

210.2 

9 

211.5 

10 

212.2 

11 

212.8 

12 

213.1 

13 

213.2 

14 

206.1 

15 

206.0 

16 

205.9 

17 

18 

205.7 
206.6 

19 

205.5 

20 

205.5 

21 

22 

204.2 
204  2 
204  2 
204.2 
204.1 
205.0 
204.0 
204.6 
204.3 
204.2 
204.1 

206.0 
214.7 

23 

212.5 

24 

25 ... 

212  0 
212.6 

26 

210.8 

27 

208.4 

28.... 

207.  G 

29 

207.1 

30 

81 

206.8 
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Mean  daily  elevation  of  water  surface  of  Mohawk  River  above  State  dam  at  Rex- 
ford  Flats.    Qage  No,  6, 


Day. 

1900. 

1901. 

Oct. 

Nov. 

Dec. 

Jan. 
209.9 

Feb.       Mar. 

Apr. 

1 

208. 9 

200.3 

210.9 

209.3 

209.8 

211.1 

2  

208.8 
208.8 

200.2 
209.3 

210.6 
210.4 

209.8 
209.8 

209.2 
209.2 

209.3 
209.3 

210.9 

3 

211.0 

4 

20K.8 

209.3 

210.3 

209.6 

209.2 

209.3 

212.4 

5 

208.8 

209.2 

210.8 

209.5 

209.1 

209.4 

212.8 

6 

208.8 

200.2 

211.5 

209.4 

200.1 

2(».4 

213.0 

7 

208.8 

209.2 

211.2 

209.4 

209.1 

209.3 

213.8 

8 

20H.8 

209.2 

211.0 

209.3 

200.3 

209.3 

214.6 

0 

206.8 

209.9 

210.8 

209.4 

209.4 

209.3 

213.3 

10 

208.8 

210.4 

.•*•     Bsas 

200.6 

209.2 

209.4 

212.8 

11 

208.8 

210.0 

209.7 

209.2 

209.6 

212.2 

12 

a08.8 

209.8 

209.8 

209.3 

210.3 

212.0 

13 

208.9 

209.6 

209.8 

209.3 

210.4 

211.7 

14.. 

208.9 
209.0 
209.0 

209.5 
20SJ.3 
209.4 

209.7 
209.7 
209.8 

209.3 
209.4 
209.4 

210.2 
210.2 
210.3 

211.7 

15 

211.7 

16 

211.7 

17 

209.0 

209.4 

209.9 

209.4 

210.3 

211.6 

18 

200.0 

209.2 

210.0 

209.6 

210.3 

211.6 

19 

208.9 

209.3 

209.9 

209.5 

210.5 

211.5 

30 

208.9 

209.5 

209.8 

200.4 

210.9 

211.6 

21 -. 

209.0 

210.5 

200.7 

209.5 

211.1 

211.8 

22 

209.0 

210.8 

200.8 

209.4 

213.4 

216.4 

23 

200.0 

210.6 

^ 

200.7 

209.5 

212.2 

214.7 

34 

209.0 

210.3 

210.0 

209.8 

209.3 

212.3 

213.9 

25 

200.0 

210.3 

210.2 

209.8 

209.2 

212.3 

214.6 

as 

200.8 

211.3 

210.4 

209.6 

209.2 

213.9 

214.4 

27 

209.8 

213.4 

210.3 

210.3 

209.2 

215.0 

212.4 

28 

209.7 

213.2 

210.2 

210.3 

209.2 

214.2 

211.5 

29 

200.6 

212.2 

210.1 

209.6 

213.0 

211.2 

30 

209.5 

211.4 

209.8 

209.3 

211.8 

210.8 

31 

209.4 

209.8 

209.2 

211.4 

Mean  daily  elevation  of  water  surface  of  Mohaick  River  at  Schenectady,  N,  Y, 

Qage  No.  8, 


Day. 

1900. 

Mar. 

1901. 

June. 

211.7 
211.9 
212.2 
212.0 
211.6 
211.1 
212.2 
213.9 
212.6 
211.9 
211.3 
210. 7 
210.4 
210.1 
210.0 
209.8 
209.6 
300.5 
209.4 
209.4 
200.4 
210.1 
211.5 
211.8 
211.3 
210.9 
210.0 
209.7 
209.5 
209.4 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Apr. 

May. 

July. 

1 

200. 0 
209.0 
209.0 
209.0 
209.0 
309.0 
308.8 
208.9 
208.9 
208.9 
208.9 
208.9 
208.9 
209.0 
208.9 
208.9 
209.0 
209.0 
209.2 
209.1 
209.0 
200.0 
2(».0 
209.0 
209.0 
209.9 
209.8 
209.5 
209.4 
209.5 
200.4 

209.3 
209.4 
209.3 
209.3 
209.2 
209.2 
209.1 
209. 1 
210.2 
210.8 
210.4 
209.9 
200.6 
209.6 
200.5 
209.5 
209.4 
209.3 
209.4 
209.6 
210.7 
211.4 
211.1 
210.8 
210.5 
212.2 
215.4 
215.1 
213.8 
212.3 

211.6 
211.1 
210.8 
210. 5 
212.5 
212.6 
211.9 
211.8 
211.5 
211.0 
210.5 
209.9 
210.5 
210.6 
210.0 
209.8 
209.6 
209.7 
209.7 
209.8 
209.9 
210.0 
209.0 
209.9 
210.5 
211.8 
211.4 
210.8 
210.5 
210.2 
210.0 

210.1 
210.1 
209.8 
209.6 
2(».9 
209.6 
209.5 
209.7 
200.6 
200.7 
210. 1 
210.2 
210. 4 
210.1 
210.0 
209.9 
209.9 
210.1 
210.0 
209.8 
210.2 
209.7 
209.7 
210.0 
209.9 
209.8 
209.7 
210.5 
210.2 
209.4 
209.7 

309.7 
209.5 
209.4 
309.4 
209.4 
200.3 
2^9.3 
209.3 
209.4 
209.4 
209.3 
209.5 
209.4 
209.4 
209.4 
209.3 
209.5 
209.4 
209.3 
209.4 
209.4 
209.5 
200.4 
209.3 

2r».3 

209.3 
209.2 
209.3 

209.4 
209.3 
209.3 
209.3 
209.4 
209.5 
209.5 
209.5 
209.4 
2rj9.5 
210.1 
210.8 
211.3 
210.8 
210.7 
210.9 
210.9 
211.8 
211.1 
211.7 
212.1 
216.2 
214.6 
213. 8 
213.7 
216.0 
217.3 
217.2 
215.3 
213.3 
212.4 

212.0 
211.5 
211.5 
213.8 
214.4 
214.5 
215.3 
217.7 
215.3 
214.5 
213. 6 
213. 0 
212.8 
212.8 
212.8 
212.9 
212.7 
212.6 
212.7 
212. 5 
212.8 
220.4 
217.3 
216.3 
217.0 
217.0 
213.8 
212.6 
211.9 
211.5 

211.5 
211.2 
211.1 
216.0 
210.0 
210.3 
210.0 
209.9 
309.8 
209.7 
210.0 
211.5 
212.3 
212.2 
211.5 
210.9 
210.5 
210.4 
211.2 
211.4 
211.4 
211.0 
210.7 
211.0 
211.0 
210. 8 
210. 5 
210.6 
212.0 
211.9 
212.1 

200  3 

2 

209  3 

3 

209  3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14    

209.2 
209.2 
209.3 
210.2 
210.1 
209.9 
209.6 
209.5 
209.5 
209.4 
209  4 

15 

209  3 

16 .. 

17 

18 

209.2 
209.2 
209  3 

1» 

20 

209.5 
209.4 

21 

22 

23 

24 

25 

26  ......  —  - —  ...... 

27 

28 

28 

30 

31 
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OPERATIONS    AT    RIVER   STATIONS,   1901. PART    I.         [no.  66. 


Mean  daily  elevation  of  tpater  surface  of  Mohawk  River  at  Hoffmans  Ferry. 

Gage  iVo.  9, 


Day. 

Oct. 

1900. 
Nov. 

Dec. 

230.4 

238.7 
288.3 
238.0 
241.6 
240.7 
240.1 
230.9 
238.4 

2:«.3 

237.5 
237.2 
237.3 
237.3 
237.8 
238.6 

2:«.2 

238.0 
238.0 
2:«.2 
238.3 
238.1 
237.7 
237.5 
340.7 
2:10.0 
230.4 
238.4 
237.8 
237.4 
237.0 

1901. 

Jan. 

Feb.   !    Mar. 

235.8  !    235.5 
2a5.7  '    235.4 
235.7  1    2;«.4 
235.6      235.5 
2;%.  5       '2Xi  7 

Apr. 

1 

235.3 
235.5 
235.4 
235.1 
235.0 
234.8 
234.8 
235.6 
2;tt.l 
238.1 
237.2 
236.5 
236.1 
235.9 
235.9 
235.7 
235.4 
235.3 
235.4 
236.5 
239.1 
239.1 
238.7 
238.0 
237.5 
241.6 
244.7 
244.0 
241.8 
240.2 

237.1 
236.8 
236.4 
235.9 

2a->.8 

236.2 
238.1 
236.0 
2:%.  2 
236.4 
287.4 
237.4 
237.2 
237.2 
236.9 
236.7 
236.6 
236.6 

2:w.6 

236.6 
236.3 
236.2 
2:^7.0 
23l».9 
236.6 
236.2 
236.0 
236.0 
235.9 
236.0 
235.9 

239  8 

2 

3:fii  0 

3 

240  II 

4 

24:J  1 

5 

213  3 

6 

7 

235.8 
2a5.9 
236.1 
236.1 
236.2 
236.3 
2:)5.9 
236.2 
236.7 
236.4 
236.5 
235.9 
235.7 
235.7 
235.6 
2:J5.7 
235.6 
235.6 
235.7 
235.6 
235.3 

2:i->.6 

235.6 


236.3 
2:«.3 
236.0 
SB.  8 
236.4 
237.7 
338.9 
238.9 
238.3 
238.2 
238.9 
239.1 
238.5 
230.9 
240.5 
241.1 
245.2 
241.7 
242.1 
242.0 
245.2 
246.8 
245.7 
243.6 
241.3 
240.5 

243.2 
241.8 

8 

215  8 

9. 

244  (» 

10 

242.9 

11 

241  9 

12 

241.5 

13 

241.1 

14 

241.3 

15 

241.4 

16 

241.3 

17 

241.0 

18 

240.9 

19 

241.0 

10 

240.8 

21 

242.4 

23 

243.8 

23 

246.7 

24 

25 

28 

27 

2« 

234.4 
2a5.8 
236.7 
2:».l 
235.5 
235.6 
235.7 
235.5 

244.9 
246.6 
244.6 
242.2 
240.5 

29 

230.9 

20 

230.4 

31 

Mean  da  ily  elexxition  of  wuier  surface  of  Mohawk  River  a  t  Amsterdam .    Oage  No,  10. 


1900. 


Day. 


i    Oct. 


1 

2 

3 

4 

5 ... 

6 ::::::: 

7 

8 

9 

10 

11 

12 

13 

14 

15                                                       .    .. 

16 

17 



18 

19 

20 

21 

22 

23 

24.... 

248.3 

25 

249. 1 

28 

249.6 

27 

249.2 

28 

248.9 

29 

248.9 

30 

248.5 

31 

248.8 

Nov.      Dec. 


248.2 
248.8 
248.8 
248.4 
248.5 
248.5 
248.5 
248.6 
250.5 
250.4 
249.9 
249.4 
249.2 
240.2 
240.1 
240.1 
248.9 
248.9 
240.0 
249.7 
251.2 
251.2 
250.0 
250.4 
250.1 
253.3 
256.3 
255.3 
:^>3.3 
252.1 


251.3 

260.8 

250.5 

250.4 

253.0 

252.2 

251.8 

251.6 

251.8 

250.6 

250.8 

250.1 

250.0 

240.0 

240.0 

240.9 

250.3 

251.9 

252.0 

252.0 

251.9 

251.8 

251.6 

251 

253. 


4 
4 


252.8 


4 

,7 


252. 

251. 

251.3 

250.9 

2S0.4 


1001. 


Jan. 


250.3 
250.2 
251.4 
251.6 
251.2 
251.4 
251.3 
251.2 
251.3 
251.6 
252.2 
251.9 
251.9 
251.6 
251.3 
251.2 
251.1 
251.3 
251.1 
250.9 
250.5 
250.7 
251.4 
251.4 
251.0 
251.5 
251.0 
250.5 
250.6 
250.5 
250.4 


Feb. 


Har. 


2S0.4 
250.3 
250.3 
250.2 
250.1 
250.2 
250.1 
250.3 
250.2 
250.3 
250.2 
250.2 
250.1 
250.2 
250.1 
250.1 
250.0 

260.0 
250. 1 
250.1 
250.0 
250.0 
250.0 
249.9 
249.8 
249.9 
249.9 


240.8 
240.8 
249.8 
260.0 
250.1 
250.3 
250.2 
^).l 
250.8 
250.4 
251.4 
252.4 
252.8 
252.1 
251.9 


252 

252 

252 

253 

254 

254.8 

200 

257 

254 

254 

266.1 

258.3 

257.8 

254.8 

252. 7 

252. 3 


Apr. 

251.7 
251.2 
251.9 
253.4 
254.5 
254.7 
256.2 
257. 1 
255.3 
254.3 
253.3 
253.0 
252.7 
2S2.8 
252  9 
252.8 
252.6 
252.5 
2Si.5 
252.4 
254.9 
260.6 
258.4 
256.1 
257.6 
255.6 
253.6 


KOHAWK   DBAIKAOE. 
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Jdean  daily  elevation  of  water  surface  of  Mohawk  River  at  Fort  Hunter,   Qage  No.  13, 


Day. 

1900. 

Dec. 

1901. 

Oct. 

Nov. 

Jan. 

880.2 
380.2 
880.2 
880.2 
880.2 
360.4 
880.4 
380.4 
869.4 
880.4 
380.4 
300.4 
809.4 
380.4 
360.4 
280.5 
380.4 
300.4 
380.4 
380.4 
360.4 
380.4 
389.4 
360.4 
360.4 
300.4 
380.4 
380.4 
280.4 
380.4 
360.4 

Feb. 

380.4 
880.4 
860.4 
2S0.4 
280.4 
369.4 
369.4 
309.4 
369.4 
380.4 
200.4 
380.4 
280.4 
260.4 
260.4 
389.4 
260.4 
269.4 
260.4 
280.4 
360.4 
309.4 
280.4 
380.4 
380.4 
280.4 
280.4 
380.4 

Mar. 

Apr. 

I 

267.9 
267.8 
287.7 
267.7 
367.7 
367.6 
267.6 
267.7 
269.5 
289.3 
388.7 
268.3 
368.2 
268.1 
368.1 
268.0 
287.8 
367.8 
367.8 
387.9 
388.0 
270.0 
389.9 
360.5 
272.0 
273.7 
273.1 
272.2 
270.6 
270.1 



889.9 
260.6 
380.3 
280.0 
271.6 
270.5 
270.4 
270.3 
270.2 
389.3 
289.3 
380.1 
380.3 
380.2 
280.2 
380.2 
260.1 
260.1 
269.1 
380.1 
360.1 
380.1 
389.1 
389.1 
270.4 
270.2 
270.2 
260.6 
280.3 
260.2 
260.2 
I 

280.4 
280.4 

280.4 
380.4 
300.4 
380.4 
260.4 
280.4 
380.4 
380.4 
280.7 
271.4 
271.3 
271.1 
270.9 
271.2 
271.4 
270.7 
271.4 
271.6 
272.6 
273.1 
271.6 
271.8 
271.7 
273.2 
274.8 
274.3 
2?i.6 
272.2 
270.9 

270.4 

>> 

270.0 

J:;;;::::::::::::::;::::::::::;::;;:::::.::;: 

.-•« 

270.5 
271.8 

h . . 

272.6 

ti ". 

272.7 

i .... ._......-.. ........... 

273.6 

8 

"•"• 

274.1 

» ^ 

273.2 

HI 

272.5 

11 

272.4 

12 

272.0 

13 

271.7 

14 

271.6 

15 ' 

271.6 

Iti 

271.6 

17 

271.4 

18 

271.4 

19 -.. 

%) 

271.4 
271.4 

21 : 

272.2 

<M                                                                                                                                                    1 

276.2 

23 

275.0 

34 

273.8 

25 

268.2 
268.5 
268.1 
267.9 
267.9 
287.9 
367.9 

275.0 

26 

273.3 

27 

2?2.3 

38 

29 

30 

31 

Mean  da  ily  elevation  of  water  surface  of  Mohawk  River  at  Yosts  ^  N,  Y,    Qage  No,  J  4, 


Day. 

1900. 

Jan. 

1901. 

» 

Oct. 



Nov. 

JL^vC* 

Feb. 

277.6 
277.4 
277.4 
2n.4 
2n.4 
277.4 
277.6 
277.8 
277.8 
277.7 
277.6 
277.5 
277.7 
2n.7 
277.7 
277.6 
277.5 
277.5 
277.5 
277.6 
277.6 
277.5 
277.6 
277.5 
277.4 
277.4 
277.6 
277.5 

Mar. 

Apr. 

1 

276.4 
276.4 
276.3 
276.1 
276.9 
275.9 
276.0 

279.9 
279.0 
278.5 
278.3 
282.0 
280.8 
280.5 
280.3 
280.1 
278.6 
277.8 
278.9 
278.8 
279.1 
278.4 
278.1 
278.1 
278.1 
278.0 
278.4 
278.4 
278.3 
278.1 
278.2 
280.9 
281.1 
280.4 
•279.4 
278.8 
278.3 
278.1 

278.2 
277.8 
277.5 
277.2 
277.2 
277.3 
277.4 
277.6 
277.7 
278.9 
279.1 
279.1 
279.0 
278.7 
278.6 
278.6 
278.5 
278.9 
278.6 
278.1 

zn.% 

278.1 
278.6 
278.6 
278.3 
278.1 
277.9 
277.7 
277.6 
277.5 
277.5 

277.4 
277.4 
277.5 
2n.5 
277.6 
277.9 
277.7 
277.4 
277.6 
278.4 
279.0 
280.0 
280.0 
279.7 
279.5 
280.1 
280.2 
279.8 
281.7 
281.4 
283.0 
285.8 
285.1 
28.5.4 
285.4 
287.2 
280.2 
388.2 
284.9 
282.7 
281.4 

280.5 

2 

279.5 

3 

281.0 

4 

283.0 

5 

283.7 

6 

28:3.1 

4............................................ 

284.2 

8 

9 

.... . — 

........ 

276.4 
270.4 
278.7 
277.7 
277.0 
276.8 

285.0 

284.7 

10 

283.6 

11 

282.7 

12 : 

282.0 

13 

281  7 

14 

276.8 
276.5 
276.3 
276.2 
276.1 
276.4 
278.0 
280.2 
280.0 
279.5 
278.7 
278.1 
284.3 
286.6 
286.4 
282.9 
281.3 

281.9 

15 

16 

282.3 
382.3 

17 

281.8 

IH .. 

19 

282.0 
282.0 

20 

281.7 

21 ' - 

381.7 

22 

386.0 

23 

24 

385.5 

25 '  

285.0 

38 * 

282.8 

27 

381.6 

28 

29 

276.7 
276.6 
276.3 

30 

31 
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OPEEATIONS   AT   RIVER   STATIONS,  1901. — PART   I.        [no.  66. 


Mean  daily  elevation  of  tvater  surfa^ce  of  Mohawk  River  at  Canajoharie,  N,  Y, 

OageNo,  15* 


Day. 

1900. 

190L 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

* 

286.2 
285.8 
285.7 
285.7 
285.4 
285.4 
284.8 
284.8 
289.4 
287.8 
287.7 
286.3 
286.2 
286.3 
286.2 
285.6 
285.5 
285.7 
286.1 
286.9 
288.2 
287.8 
288.4 
287.9 
287.4 
293.3 
204.7 
294.5 
291.6 
289.7 

288.1 
288.6 
287.0 
aj7.3 

m3 

289.2 
289.5 
289.0 

288.7 
28^.1 
288.5 
288.8 
291.0 
290.4 
288.7 
2WI.3 
289.2 
287.7 
287.2 
288.2 
288.0 
287.7 
287.9 
288.0 
290.4 
291.1 
290.0 
289.1 
288.2 
287.9 
287.8 

• 

287.8 
287.0 
286.2 
286.4 
286.1 
287.1 
286.1 
786.5 
287.1 
228.1 
288.5 
287.8 
288.1 
287.4 
287.4 
287.0 
286.4 
286.2 
286.2 
286.4 
286.5 
287.2 
287.1 
286.8 
286.9 
286.5 
286.5 
286.5 
286.2 
286.2 
286.2 

286.2 
286.1 
286.1 
286.1 
286.0 
286.0 
286.0 
285.9 
285.9 
285.9 
285.9 
285.9 
285.9 
285.9 
285.9 
285.9 
286.0 
286.1 
286.2 
286.2 
286.2 
286.2 
286.2 
286.1 
265.9 
286.0 
286.1 
285.9 

285.9 
286.0 
286.0 
286.0 
286.2 
286.3 
286.2 
286.1 
286.2 
287.0 
287.7 
288.4 
288.4 
288.4 
288.2 
288.5 
290.5 
288.4 
289.2 
289.0 
291.7 
293.5 
293.0 
292.8 
292.9 
292.9 
296.1 
296.0 
298.0 
291.4 
290.3 

280.4 

2 

280.7 

3 

20).  2 

4 

5 

6 

291.5 
2«2.1 
291.5 

7 

292.5 

8 

9 

293.1 
293.1 

10 

11 

202.1 
201.1 

12 

290.4 

13 

■     -  -  -  •••  - 

200.4 

14 

280.8 

16 

201.3 

16 

291.1 

17 

200.5 

18 

291.0 

19 

290.9 

20 

290.4 

21 

201).  4 

22 

293.5 

23 

2M.9 

24 

203.6 

25 

26 

286.9 
286.2 
285.9 
285.9 
285.9 
285.8 
286.3 

202.9 
291.5 

27 

290.5 

28 

29 

280.7 

aw.  7 

30 

287.9 

31 

Mean  daily  elevation  of  loater  surface  of  Mohawk  River  at  St,  JohnsvUle,    Oage 

No.  16. 


Day. 

1900. 

1901. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb.   '  Mar. 

1 

Apr. 

1 

296.9 
298.9 
298.7 
298.5 
298.4 
298.4 
298.5 
2!n).9 
302.4 
:)01.6 
300.1 
209.4 
299.2 
299.2 
299.2 
298.8 
298.7 
298.0 
290.8 
301.9 
208.4 
302.9 
302.2 
301.0 
301.1 
307.6 
308.2 
307.6 
300.8 
302.6 

301.8 
301.1 
300.6 
300.7 
303.2 
302.4 
302.4 
302.2 
301.5 
300.6 
300.0 

:ioo.o 

3(H).  2 
299.7 
301.0 
301.3 
301.0 
300.6 
300.8 
301.0 
301.0 
300.4 
300.2 
301.1 
303.0 
303.0 
302.2 
301.1 
300.6 
300.5 
300.2 

300.2 
299.9 
299.6 
299.5 
290.6 
299.8 
299.6 
299.8 
300.8 
301.1 
301.2 
301.0 
3(X).8 
300.6 
300.4 

:«o.4 

300.5 
300.8 
300.5 

;«o.3 

300.2 
300.8 
300.8 
300.6 
300.4 
300.3 
300.2 
300.1 
300.1 
300.1 
300.0 

299.9    

300. 0 

affi.i 

2 

301.6 

3 

299.9 
299.9 
300.0 
300.2 
300.3 
300.3 
300.1 
300.0 
300. 0 
299.9 
299.9 
299.9 
299.9 

299.8 
299.9 
299.9 
300.0 
299.9 
299.9 
299.7 

299.6 
290.6 
299.6 
299.6 
299.6 
299.6 
299.7 
300.0 
300.4 
300.9 
801.1 
801.0 
300.9 
301.2 
301.2 
300.9 
302.3 
302.0 
804.0 
305.6 
307.0 
306.2 
808.0 
807.9 
810.1 
800.1 
805.8 
804.0 
802.9 

:J0c;.6 

4 

304  0 

5 

JXH.S 

6 

304.6 

1 ...... ....... ...... • ..... .. ....  .. .. .... 

306.0 

8 , 

305.6 

9 

305. 0 

10 

304.6 

11 

303.5 

13 

303.2 

13 

3rJ8.2 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 .• 

27 

28 

299.1 
299.1 
298.9 
298.7 

29 

30 

31 

MOHAWK    DRAINAOE.  191 

Mean  daily  elevation  of  toater  surface  of  Mohawk  River  at  Rocky  Rift  dam,    Oage 

No.  17, 


1. 
2. 
3. 
4. 

■» 

a. 

tf. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
U. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
81. 


Day. 


1900. 


1901. 


Oct.       Nov.       Dec. 


316.7 
316.9 
316.7 
316.8 


816.6 
316.7 
316.5 
316.4 
316.3 
316.3 
816.4 
318.2 
319.7 
318.6 
317.7 
317.1 
317.1 
316.9 
316.9 
316.8 
316.6 
316.6 
317.0 
318.9 
320. 2 
319.2 
319.2 
318.5 
319.4 
^1.0 
325.3 

5.1 
320.0 


319.3 
818.6 
318.2 
818.1 
319.9 
320.0 
320.7 
320.1 
319.3 
818.5 
317.9 
317.8 
317.6 
317.5 
317.3 
317.2 
317.2 
317.1 
317.3 
317.6 
317.6 
317.5 
317.5 
318.6 
319.6 


319.7 
319.2 
318.6 
317.8 
317.5 
317.5 


Jan. 


817.8 
817.4 
818.1 
318.3 
318.1 
318.0 
317.7 
317.5 
317.4 
317.5 
316.9 
317.3 
317.3 
316.8 
317.0 
317.6 
317.2 
316.8 
317.3 
317.0 
316.8 
316.7 
316.7 
316.7 


Feb. 

Har. 

316.7 

316.6 

816.6 

316.6 

816.6 

816.6 

316.6 

316.6 

316.7 

316.6 

316.8 

816.7 

316.9 

816.8 

816.9 

817.1 

817.0 

817.1 

816.9 

817.3 

316.8 

817.6 

316.8 

817.9 

316.9 

317.8 

317.2 

317.7 

317.1 

317.9 

316.8 

317.9 

316.7 

318.0 

316.7 

318.1 

316.7 

319.2 

316.7 

319.8 

816.6 

321.4 

816.5 

321.7 

816.5 

322.1 

816.5 

321.6 

316.5 

321.5 

316.5 

322.7 

816.5 

324.2 

316.5 

323.7 

322.4 

321.2 

320.1 

Apr. 


319.1 
319.0 
319.5 
321.1 
821.3 
821.4 
821.7 
822.4 
322.8 
822.2 

a^.9 

820.4 
320.8 
820.8 
820.8 
320.2 
820.3 
320.3 


330. 
320. 


320.2 


1 
8 


322. 

324. 

323.7 

322.2 

320.8 

320.1 

319.6 

319.4 

319.8 


Mean  daily  elevation  of  water  surface  of  Mohawk  River  above  crest  of  Rocky  Rift 

dam.    Gage  No.  18, 


Day. 

1900. 

1901. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

322.1 

322.1 

322.0 

321.9 

321.8 

321.8 

321.9 

322.8 

323.8 

822.7- 

322.8 

321.9 

321.9 

321.9 

321.9 

321.8 

821.7 

321.7 

321.9 

322.8 

323.4 

323.1 

322.8 

322.5 

322.6 

325.6 

326.6 

326.2 

324.5 

323.3 

• 

322.9 
322.6 
322.4 
822.4 
323.1 
323.2 
823.2 
323.1 
822.6 
322.2 
322.1 
322.2 
322.1 
822.0 
322.0 
321.9 
322.0 
321.9 
322.0 
322.1 
322.2 
322.0 
322.1 
322.5 
323.0 
323.1 
322.9 
^2.5 
322.2 
322.1 
322.1 

32i.9 
322.2 
322.3 
322.4 
322.4 
322.3 
322.2 
322.0 
322.1 
322.2 
322.0 
321.8 
321.8 
322.0 
322.2 
322.3 
322.0 
322.0 
321.9 
321.8 
321.8 
321.8 
322.0 
322.1 

321.8 
321.8 
321.8 
821.8 
321.8 
321.8 
321.8 
321.8 
321.8 
321.7 
321.7 
321.6 
321.6 
321.8 
321.8 
321.7 
321.6 
321.6 
321.6 
821.5 
321.1 
320.6 
320.3 
320.3 
320.3 
320.3 
320.3 
3^.3 

320.2 
320.2 
320.1 
320.0 
320.0 
320.0 
320.1 
320.3 
320.3 
320.4 
320.8 
320.8 
320.8 
320.8 
320.8 
320.9 
320.8 
321.1 
321.8 
321.8 
323.1 
323.1 
323.0 
322.9 
322.9 
324.3 
325.3 
325.0 
323.5 
322.8 
322.0 

321  8 

2 

321.9 

3      

322  5 

4 ....' 

323.5 

5 ' 

323.4 

6 

322.8 

7 

323.0 

8 

823.1 

9    

323  2 

10 

822.9 

11 

322.7 

12 

322  8 

13      

322.3 

14 ' 

322.8 

15 

322.6 

16 

332.4 

17 

18 

322.5 
322.5 

19 

322.5 

20 

322.6 

21 

322.2 

ffl 

323.5 

23 

324.2 

34 

324.4 

25 

323.3 

26 

322.6 

27 

322.4 

28 

322.1 
322.2 
322.1 
322.0 

322.0 

29 

321.8 

80 

321.8 

81 

a 
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Mea7i  daily  elevation  of  water  surface  of  Mohawk  River  above  Little  Falls  dam, 

Oage  No.  23, 


Day. 


Oct. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
JO. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


363.9 
364.0 
363.8 
363.8 


1900. 
Nov. 

363.8 
363.8 
863.7 
363.7 
363.8 
363.6 
368.7 
364.6 
365.3 
364.7 
364.3 
364.0 
363.9 
363.9 
363.9 
363.8 
363.7 
362.8 
364.0 
366.0 
365.6 
366.5 
385.0 
364.6 

oOft 

367 
368 
367 


1901. 


366.0 
366.4 


Dec 

Jan. 

Feb. 

Mar. 

364.9 

864.2 

868.8 

863.8 

364.6 

364.2 

868.7 

888.9 

364.4 

364.1 

868.8 

864.0 

364.5 

864.0 

863.8 

864.0 

365.5 

368.9 

888.8 

36a9 

885.2 

868.9 

868.7 

883.8 

305.4 

383.9 

868.8 

363.8 

865.2 

363.9 

363.8 

363.8 

364.8 

364.3 

388.9. 

363.9 

364.2 

364.4 

863.9 

864.2 

363.9 

864.4 

863.9 

364.2 

364.2 

364.4 

868.9 

864.8 

364.1 

364.3 

863.8 

864.4 

364.0 

364.1 

868.8 

864.4 

364.0 

364.2 

888.8 

364.4 

364.1 

364.2 

864.0 

364.4 

364.0 

364.2 

368.9 

864.4 

364.0 

364.3 

868.9 

864.8 

364.0 

864.1 

888.0 

884.7 

364.1 

364.0 

368.9 

864.7 

864.2 

868.9 

868.9 

865.8 

364.2 

864.1 

868.8 

865.8 

364.3 

364.1 

868.8 

866.1 

364.7 

364.1 

868.9 

886.0 

866.0 

384.1 

868.9 

866.1 

866.2 

364.0 

868.9 

867.4 

385.1 

363.8 

888.8 

869.1 

364.5 

863.9 

868.8 

888.6 

364.4 

388.8 

867.2 

364.2 

863.9 

866.1 

864.3 

363.8 



866.5 

Mean  daily  elevation  of  water  tfurface  of  Mohawk  River  at  Herkimer,  N.  F. 

No,  i?4. 


Apr. 

365.0 
864.8 
866.5 
886.8 
865.8 
865.7 
866.0 
866.3 
866.4 
866.1 
885.7 
965.5 
866.5 
865.  o 
866.4 
885.6 
865.6 
886.7 
886.6 
865.4 
885.8 
866.6 
866.6 
806.4 
866.2 
866.9 
885.5 


Oage 


Day. 

1900. 

1901. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

375.5 
875.2 
374.7 

9».l 
877.1 
377.4 
378.0 
378.6 
879.2 
379.2 
377.9 
377.8 
877.0 
377.0 
377.1 
377.6 
877.6 
377.8 
377.6 
377.8 
377.8 
378.9 
379. 3 
379.2 
379.1 
378.8 
378.6 
379.4 
379.1 
378.9 
378.6 
378.0 

"377.'6" 
377.6 
877.6 
378.1 
378.6 
377.9 
377.8 
377.6 
377.8 
378.4 
378.2 
378.4 
378.4 
378.8 
378.8 
377.6 
876.8 
876.6 
8n.2 
877.2 
377.4 
377.9 
378.4 
378.1 

877.6 
878.3 
878.2 
377.6 
877.4 
377.1 
877.6 
378.3 
378.6 
378.8 
388.3 
378.1 
377.9 
377.2 
376.9 
376.6 
877.0 
377.0 
377.1 
877.4 
877.3 
877.2 
376.8 
876.8 
376.6 
876.6 
888.6 
882.6 

382.6 
381.6 
381.1 
880.6 
379.6 
379.6 
378.6 
378.6 
383.6 
377.3 
378.4 
878.5 
378.5 
377.6 
377.1 
377.6 
378.1 
378.6 
379.6 
381.4 
382.6 
380.9 
380.2 
3HU.5 
381.4 
383.1 
384.7 
884.2 
382.9 
382.3 
378.4 

878.1 

2 

878.6 

3 

880.1 

4 

880.1 

5 

880.6 

6 1      : 

875.6 
376.2 
377.4 
378.3 
377.3 
376.5 
376.0 
375.4 
375.3 
375.1 
375.5 
375.5 
374.5 
376.0 
376.7 
377.3 
378.5 
378.5 
378.6 
379.3 
382.6 
383.9 
383.2 
382.0 
380.6 

880.8 

7 

881.3 

8 

881.5 

9 

881.1 

10 

880.6 

11 ^.. 

880.6 

12 

880.1 

13 

879.6 

14 

879.1 

15 

878t« 

16 

8^.6 

17 

878.6 

18 , 

878.4 

19 

878.4 

20 

378  4 

21 

22 

23 

24 

25 

28 

27 

28 

376.3 
375.2 
874.8 
374.8 

29 

30 

31 

During  the  severe  winter  months  the  river  was  frozen  over  through- 
out the  greater  portion  of  its  length ;  the  greatest  depth  of  ice  at  the 
gaging  stations  varied  from  2  to  3  feet.     When  the  river  was  frozen. 
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holes  were  chopped  through  the  ice  around  the  gages.  At  such  times 
the  readings  show  the  elevation  of  the  water  surface  as  it  rose  in 
these  openings. 

Readings  were  not  taken  simultaneously  at  the  different  stations. 
In  reducing  the  records,  the  means  of  the  two  daily  readings  at 
each  station  have  been  used  to  determine  the  fall  and  surface  slox)e 
from  station  to  station.  The  accompanying  tables  show  the  resulting 
mean  elevation  of  water  surface  at  the  principal  stations: 

Mean  elevation  of  water  surface  at  Mohawk  River  slope  gageti. 


No. 


1 

2 

3 

4 

5 

6 

8 

9 

10 

13 

14 

15 

16 

17 

18 

19 

20 

23 


Locatton. 


Above  Cohoes  Company's  dam 

Below  West  Troy  Company^s  dam,  Dansbach  Ferry 
Above  West  Troy  Company's  dam,  Dnnsbaoh  Ferry 

Vickers  Ferrybridge : 

Below  Bexford  Flats  dam 

Above  Bexford  Flats  dam 

Freeman's  bridge,  Schenectady 

Hoflfmans  Ferry 

Amsterdam    

FortHnnter 

Yoets : 

Canajoharie 

St.  Johnsville 

Below  Rocky  Rift  dam 

Above  Rocky  Rift  dam 

Below  Little  Falls  Paper  Company's  mill 

Above  Gilbert's  dam,  Liittle  Falls,  N.  Y 

Above  New  York  State  dam,  Little  Falls,  N.  Y. . . . 


Elevation 

of  gage 

sero. 


Feet, 

150.95 

164.80 

172.28 

174.09 

204.88 

208.85 

203.76 

232.56 

948.45 

267.56 

274. 69 

284.68 

297.87 

310. 40 

319. 78 

321.00 

383.81 

862.29 


Differenco 
of  eleva- 
tion of  gago 
zeros. 


Feet. 


18.85 

7.93 

1.86 

80.29 

8.97 

4.59 

28.80 

15.89 

19.11 

7.13 

9.99 

12.69 

18.08 

4.88 

1.22 

12.81 

28.48 


Oage  No,  I, — Ahove  Cohoes  Company's  dam.  Record  from  October  28, 1900,  to 
April  27, 1901,  inclnsive.  Readings  in  feet  and  tenths  were  taken  between  6  and 
7  a.  m.  and  again  between  6  and  7  p.  m.  William  Butler,  observer.  Gage  was 
attached  vertically  to  crib  work  back  of  masonry  ice  breaker  150  feet  upstream 
from  riKht-hand  end  of  the  Cohoes  Company's  dam. 

Oage  No.  2, — Below  West  Troy  Company's  dam.  Readings  in  feet  and  deci- 
mals, taken  at  7  a.  m.  and  between  4.80  and  5.80  p.  m.  Frederick  H.  Burgess, 
gage  reader. 

March  28, 1901,  an  ice  gorge  2  miles  below  this  dam  backed  water  to  at  least  17 
feet  on  gage  No.  2  and  carried  away  part  of  gage.  Ice  was  left  in  piles  from  10 
to  12  feet  high  along  the  banks. 

Oage  No,  ^.— Above  West  Troy  Company's  dam.  Readings  taken  from  5  to  5.30 
p.  m.  by  Frederick  Burgess.  Readings  to  5  feet  were  taken  from  vertical  gage 
attached  to  bulkhead  above  dam.  Readings  of  5  feet  or  over  were  taken  from 
gage  attached  to  face  of  f orebay  timber  adjoining  pump  house.  Gage  was  divided 
decimally  and  is  situated  about  50  feet  upstream  from  lower  section  of  dam, 
right-hand  end. 

Oage  No,  4, — Vickers  Ferry  bridge,  L.  S.  Clute,  observer.  Readings  in  feet 
and  decimals,  taken  at  6  a.  m.  and  5  to  6  p.  m.  December  7, 1900,  river  became 
blocked  by  ice,  submerging  the  gage.  March  22,  1901,  8.:30a.  m.,  an  ice  gorge 
broke  away.    Maximum  gage  reading,  14  feet. 

Oage  No,  ^.— Below  Rexford  Flats  dam,  H.  R.  Betts,  observer.    Record  from 
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October  21, 1900,  to  May  4,  1901,  inclxisive.  Readings  in  feet  and  tenths.  Qs^ 
was  attached  to  lower  end  face  of  the  right-hand  abntment  of  dam.  Gage  carried 
away  by  high  water  March  27, 1901,  and  measurements  from  that  date  were  made 
in  feet  and  inches  from  comer  of  bulkhead  down  to  water  surface. 

Oage  No,  ^.— Fifty  feet  above  Bezford  Flats  dam,  H.  R.  Betts,  observer.  Gage 
divided  decimally. 

Oage  No,  9.— Mohawk  River  at  HoflPmans  Ferry,  L.  D.  Phillips,  observer.  Read- 
ings taken  at  9  a.  m.  in  feet  and  decimals,  from  October  24,  1900,  to  April  30, 1901. 
Gage  board  in  three  sections  attached  vertically  to  trees  on  left  bank  50  feet 
upstream  from  ferry  cable. 

Oage  No,  70.— Amsterdam,  on  Mohawk  River,  E.  Simkins,  observer.  Readings 
taken  in  feet  and  decimals  at  7.30  a.  m.  and  4.30  p.  m.,  from  October  24, 1900,  to 
April  27, 1901,  inclusive.  Owing  to  breaking  up  of  ice  the  water  rose  on  March 
22, 1901,  and  broke  gage  at  7.6  foot  elevation.  All  readings  after  that  date  above 
7.6  were  estimated  from  the  noted  position  of  points  on  the  bridge  pier.  Gage 
was  attached  vertically  to  east  end  of  north  pier  of  highway  bridge. 

Oage  No,  IS. — Mohawk  River  at  Fort  Hunter.  A  vertical  gage  board,  divided 
decimally,  was  attached  to  downstream  face  of  north  abutment  of  suspension 
bridge.  John  Brown,  observer.  Readings  usually  taken  at  8  a.  m.  and  5  p.  m., 
from  October  25, 1900,  to  April  27,  1901,  inclusive.  Gage  board  was  attached  ver- 
tically to  tree  on  left  bank  of  stream  100  feet  below  railroad  station. 

Oage  No,  i^.— Mohawk  River  at  Yosts,  Fred  Birch,  gage  reader.  Gage  board 
attached  vertically  to  tree  on  left-hand  bank  of  stream  500  feet  below  railroad 
station.  Readings  taken  in  feet  and  decimals  at  8  a.  m.  and  4  p.  m.  each  day, 
from  October  29, 1900,  to  April  27, 1901,  inclusive.  April  23, 1901,  gage  submerged 
by  high  water;  reading  about  13.6  feet. 

Oage  No,  16, — Canajoharie  or  Palatine  bridge,  William  Hout,  observer.  Read- 
ings in  feet  and  decimals  taken  at  7  a.  m.  and  5  p.  m.,  from  October  25, 1900.  to 
April  30,  1901.  Gkige  board  attached  vertically  to  second  pier  from  right  bank, 
Palatine  bridge.  December  13,  1900,  river  was  blocked  with  ice.  River  surface 
bei^ame  frozen  December  15,  1900.  March  26, 1901,  ice  broke  up  and  water  rose 
above  top  of  gage. 

Oage  No,  16.— On  Mohawk  River  at  St.  Johnsville,  W.  B.  Bucklin,  observer. 
Readings  taken  in  feet  and  decimals  at  7.30  a.  m.  and  4.30  p.  m.,  October  28, 1900, 
to  April  13,  1901,  inclusive,  except  February  24  to  March  2, 1901.  Gage  board 
was  attached  vertically  to  face  of  old  bridge  abutment  on  left-hand  side  of  stream, 
50  feet  above  present  highway  bridge. 

Oage  No,  J7.— Below  Rocky  Rift  dam,  5  miles  below  Little  Falls,  J.  H.  Nicker- 
son,  observer.  A  vertical  gage  board  divided  decimally  was  attached  to  a  bass- 
wood  tree,  100  feet  above  the  mouth  of  Crum  Creek  and  about  280  feet  below 
Rocky  Rift  dam.  Readings  taken  from  7.30  to  9.20  a.  m.  and  usually  from  4  to 
op.  m.,  from  October  28, 1900,  to  April  30,  1901,  inclusive. 

Oage  No,  18, — Gage  board  was  attached  vertically  to  left-hand  abutment  of  dam, 
18  feet  upstream  from  crest,  divided  decimally.  Readings  were  taken  at  the  same 
time  as  those  of  gage  No.  17. 

Oage  No,  19,— In  tailrace  of  Little  Falls  Paper  Company's  mill,  800  feet  down- 
stream from  Gilbert^s  dam.  Gage  divided  in  feet  and  inches.  Readings  taken 
once  each  day  by  William  Hoffman. 

Oage  No,  ;^J.— Above  New  York  State  dam  at  Little  Falls,  Charles  B.  Edic, 
observer.    Readings  in  feet  and  decimals,  usually  at  8  a.  m.  and  5  p.  m. 

Oage  No.  S4. — Mohawk  River  at  Herkimer.  Ghige  attached  to  face  of  north 
abutment  of  Washington  street  highway  bridge. 

In  order  to  compute  the  results  the  river  has  been  divided  into  thir- 
teen slope  sections,  each  covering  the  portion  of  the  river  between 
two  successive  gages.   The  line  of  gages  extended  from  the  Washington 
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street  bridye  at  Herkimer  to  the  dam  of  the  Colioes  Water  Power 
Company.  Throughout  their  entire  length  the  slope  sections  are  par- 
alleled by  Erie  Canal.  The  records  were  not  maintained  during  the  sea- 
son of  canal  navigation.  However,  the  canal  intercepts  some  run-off 
which  is  Qsually  carried  in  the  canal  to  the  nearest  aqueduct  or 
wast«  weir,  and  there  turned  into  the  river.  Tliere  are  ten  waste 
weirs  in  this  portion  of  the  canal. 

At  the  entrance  of  every  important  tributary  a  {jravel  bar  has  been 
formed  extending  into  or  across  the  channel  of  the  Mohawk,  and 
forming  a  sort  of  submerged  dam  over  which  a  rift  appears  in  low 
water.  Many  low-lyjng  islands  obstruct  the  stream  channel.  These 
for  the  most  part  are  submerged  during  high  water. 
ElemenU  of  Mohawk  River  tlope  tactions. 


So. 

Prom- 

To- 

Length. 

Dr^iugearw 
Bwd. 

■qukre  miles) 

Uttle  F&IU  State  dam  . 

sa 

i 

«0 

■M 

.MS 

1 

B.tm 

3,  MO 

YoirtB   ..  

a 

We«t  Troy  Co.'b  diun .... 

West  Troy  Co.  ■»  dBm  -  -  - 
CohoesCo.'i  dam 

Mean  elevation  of  ittream,  bed,  Mohatrk  River  tlope  aeelioni. 


J.J.QUtKTt-idmm. 
I  BockTRlndAm... 

St.JoliiiiiTiUe 

Caoajobarin 


13  .  Danabach  Ferrr  .. 


To- 

Numbw 

Uttle  Falls  State  dam 

n 

■E.U 

HB 

i 

5 

S3 
IS 

s 

if. 

II 

Slop«  section  No.  1  extends  from  Herkimer  to  Little  Falls  State  dam,  a  distance 
of  7.5  milee.  The  stream  is  tortnoos,  and  contains  a  number  of  large  islands. 
The  channel  is  in  earth  thronghont  and  the  stream  bed  is  of  earth,  gravel,  and 
cobble.  It  is  bordered  by  extensive  flood  plains,  affording  surface  storage  daring 
freehete.  Backwater  from  Little  Falls  State  dam  affecte  the  current  thTougtiont 
much  of  the  length  of  the  section. 

One-half  mile  below  the  Herkimer  gage  West  Canada  Creek  enters  the  Mohawk, 
contributing  the  mn-oSfroma  drainage  area  of  5ttO  square  miles.  Theonlyotber 
tribntary  of  consequence  is  Beaver  Brook,  entering  from  the  north,  in  the  middle 
of  th«  section. 

Slope  section  No.  3  extends  from  the  foot  of  the  rapids  below  the  lower  or  Gil- 
bert dam.  in  Little  Palls,  to  Rocky  Rift  or  Five-Mile  Feeder  dam  of  New  York 
State  caaale.    The  section  Is  4. 1  miles  in  length.    With  the  exception  of  th«  tirst 
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mile,  which  is  rocky,  the  stream  channel  is  fairly  straight  and  nniform.  There  is 
very  little  fall  in  this  section,  owing  to  backwater  from  Rocky  Rift  dam.  The 
stream  banks  are  overflowed  in  high  water.  The  entering  tribntaries  are  small 
and  qnite  nniformly  distributed  through  the  length  of  the  slope  section.  The 
largest  is  Nondaga  Creek.  Its  watershed  lies  south  of  the  river,  near  the  head  of 
the  slope  section. 

Slope  section  No.  8  extends  from  the  foot  of  the  rapids  below  Rocky  Rift  dam 
to  a  point  about  50  feet  above  St  Johnsville  highway  bridge.  East  Canada  Creek 
enters  the  section  from  the  north  halfway  between  the  two  terminal  gaging  sta- 
tions. The  drainage  area  of  East  Canada  Creek  is  383  square  miles.  Other  tribu- 
taries entering  from  the  north  are  Crum  Creek,  Elock  Creek,  and  Zimmerman 
Creek.    Tributaries  from  the  south  or  canal  side  are  unimportant. 

The  stream  channel  is  fairly  straight,  oontaining-oocasional  islands.  The  length 
of  the  section  is  5.8  miles. 

Slope  section  No.  4  lies  between  the  St.  Johnsville  and  Canajoharie  highway 
bridges;  its  length  is  8.9  miles.  Canajoharie  Creek,  draining  an  area  of  69  square 
miles,  enters  on  the  south,  500  feet  below  the  head  of  the  section.  Otsquaga  Creek, 
having  a  drainage  area  of  54  square  miles,  enters  from  the  south  at  Fort  Plain,  near 
the  middle  of  the  section.  On  the  north  side  of  the  stream  the  only  important 
tributary  is  Garoga  Creek.  This  stream  has  a  drainage  area  of  89  square  miles. 
It  flows  into  Mohawk  River  3  miles  below  St.  Johnsville.  The  river  flows  in  a 
fairly  uniform  channel,  with  occasional  islands,  and  is  bordered  by  a  narrow 
flood  plain.  A  high- water  mark  near  Palatine  bridge,  at  the  head  of  the  section, 
shows  the  water  to  have  risen  to  elevation  804.2,  as  the  result  of  an  ice  gorge  in 
the  spring  of  1893. 

Slope  section  No.  5,  from  Canajoharie  bridge  to  a  point  500  feet  downstream 
from  Yosts  station,  includes  a  portion  of  the  river  channel  6.7  miles  in  length. 
The  most  important  tributary  is  Flat  Creek,  draining  an  area  of  42  square  miles, 
which  enters  the  Mohawk  from  the  south  at  Sprakers,  near  the  middle  of  the  slope 
section.    The  upper  portion  of  the  section  contains  a  number  of  islands. 

Below  Sprakers  the  channel  is  of  nearly  uniform  width,  the  bends  are  of  large 
radius,  and  the  regimen,  as  a  slope  section,  good. 

Slope  section  No.  6,  extending  from  the  gage  near  Yosts  to  Foi*t  Hunter  sus- 
pension bridge,  comprises  a  stretch  of  the  Mohawk  without  islands  or  abrupt  bends, 
and  of  nearly  uniform  width.    It  receives  a  number  of  tributaries. 

Tributaries  entering  Mohawk  River  betux'eu  Yosts  atid  Fort  Hunter. 


Name  of  tributary. 


Yatesville  Creek 
Briggs  River.-. . 
AUston  Creek  , .  „ 
Cayadutta  Creek 
Danosoara  Creek 

Aurie  Creek 

Schoharie  Creek. 


Distance 

from  head 

of  slope 

section. 


0.0 
1.0 
2.0 
5.0 
8.5 
8.5 
9.7 


Drainage 
area. 


S<i.  miles. 


Enters 

which  side 

of  river. 


62 


42 
947 


South. 
Noith. 
South. 
North. 

Do. 
South. 

Do. 


The  total  length  of  the  section  is  10.2  square  miles.  Schoharie  Creek  enters 
one-half  mile  above  the  lower  end  of  the  slope  section.  Its  drainage,  therefore, 
more  properly  belongs  to  the  next  lower  slope  section.  Its  relatively  large  run-off 
during  freshets  produces  backwater,  reducing  the  effective  slope  of  the  section 
above.  The  drainage  area  at  the  foot  of  the  section,  not  including  Schoharie 
Creek,  is  2,147  square  miles,  and  the  mean  for  the  section  is  2«075  square  miles. 

l^atesvllle  Creek  enters  the  Mohawk  just  above  the  upstream  end  of  the  section 
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nnder  oonsideraiioti:  its  dramafi;e  area  has  been  included  in  the  present  section,  to 
which  it  more  properly  belongs,  rather  than  in  that  of  the  section  next  above. 

Slope  section  No.  7  includes  Mohawk  River  from  Fort  Hunter  to  Amsterdam,  a 
distance  of  5.3  miles.  The  stream  channel  is  broad  and  for  the  most  part  divided 
into  two  parallel  courses  by  a  line  of  narrow  islands  extending  through  its  center. 
The  largest  tributary  is  South  Chuctenunda  Creek,  which  enters  1,000  feet  above 
the  downstream  end  of  the  section.  Kyaderoeeras  Creek  enters  at  Aiken  nearly 
mid-length  of  the  section. 

Slope  section  No.  8  extends  from  Amsterdam  to  a  point  50  feet  upstream  from 
Hoffmans  Ferry  cable.  It  includes  a  length  of  6.8  miles,  through  which  the  river 
flows  in  a  broad  and  nearly  straight  channel,  interei)ersed  with  islands.  Numer- 
ous small  tributaries  enter  from  both  the  north  and  south  slopes,  the  most  impor- 
tant being  North  Chuctenunda  Creek,  at  the  head  of  the  section. 

Slope  section  No.  9  extends  from  Hoffmans  Ferry  to  Freeman's  bridge,  1  mile 
below  Schenectady,  a  total  distance  of  1 1.3  miles.  In  the  vicinity  of  Schenectady 
the  stream  has  several  abandoned  channels,  of  which  Binne  Kill  is  the  largest 
Through  these  the  water  flows  during  freshets.  During  low  water  they  become 
stagnant  lagoons,  inclosing  large  islands.  Verf  Kill,  Poentic  Kill,  and  Plotter 
Kill  and  other  small  tributaries  enter  this  section. 

A  high- water  mark  at  Glenville  bridge,  Schenectady,  shows  an  elevation  of  the 
water  surface  of  220.9  feet. 

Slope  section  No.  10  covers  a  length  of  2.7  miles  from  Freeman's  bridge  to  the 
State  feeder  dam  at  Rexford  Flats.  The  water  level  is  controlled  by  the  dam  at 
the  foot  of  the  section,  which  forms  a  long,  broad  pond.  Alplaus  Kill  is  the  only 
important  tributary.  This  has  a  drainage  area  of  52  square  miles,  and  enters  from 
the  north  about  1  mile  above  the  Rexford  Flats  dam. 

At  Delaware  and  Hudson  Railroad  bridge,  near  the  head  of  the  section,  the 
highest  recorded  water  mark  is  elevation  222.9. 

Slope  section  No.  11,  reaching  from  below  Rexford  Flats  dam  to  Vickers  Ferry 
highway  bridge,  includes  a  length  of  the  stream  of  5.2  miles.  The  river  channel 
is  straight,  of  var3ring  width,  and  mostly  free  from  islands.  The  fall  is  compara- 
tively rapid.  Below  Rexford  Flats  the  Erie  Canal  crosses  Mohawk  River,  follow- 
ing the  left  bank  from  the  aqueduct  to  Crescent,  where  it  recrosses  to  the  right 
bank.  The  tributaries  are  small.  Stony  Kill,  the  largest,  enters  from  the  north, 
near  the  foot  of  the  section. 

Slope  section  No.  12,  4.3  miles  in  length,  extends  from  Vickers  Ferry  bridge 
to  West  Troy  Company's  dam,  near  Dunsbach  Ferry.  Much  of  the  section  is 
included  in  flowage  from  the  dam  at  its  foot.  In  the  upper  reaches  of  this  sec- 
tion the  river  broadens  out  and  infolds  a  number  of  islands.  At  Niskayuna  the 
recorded  flood  elevation  is  187.9.  At  Forts  Ferry  the  water  is  stated  to  have 
reached  a  height  of  185.5  feet. 

Slope  section  No.  13,  extending  from  below  Dunsbach  Ferry  dam  to  Gohoee 
Company's  dam,  includes  5.3  miles  of  the  stream.  The  surface  level  is  affected  by 
backwater  from  Cohoes  Company's  dam. 

Lower  Mohawk  River  high-water  marks*  ' 


Location. 


Dunsbach  Ferry  bridge 
Do 

Crescent  aqueduct 

Do 

Cohoes  Company's  dam 
Do 


Eleyatlon. 

Feet. 

187.6 

181.0 

179.0 

174.3 

165.2 

161.9 

Date. 


Spring  1868. 
Ice  gor^,  spring  1893. 
Ice,  spring  1868. 
Ordinary  spring  freshet. 
Ice  freshet,  spring  1868. 
March  16, 1889. 


*From  United  States  Deep  Waterways  Maps. 
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Fall  of  Mohawk  River  from  gage  No.  S,  below  West  Troy  Company's  dam,  to  gage 

No.  1,  above  Cohoes  Company's  aam. 


Day. 

1900. 

1901. 

Got 

Nov. 

,   Dec 

Jan. 

Feb. 

Mar. 
11.35 

Apr. 

1 

11.10 
11.05 
10.86 
10.70 
11.06 
10.96 
11.00 
11.16 
11.30 
11.65 
10.95 
10.95 
11.05 
11.00 
11.10 
11.07 
10.90 
10.70 
11.00 
10.90 
11.40 
11.60 
11.46 
11.40 
11.20 
11.56 
13.25 
12.90 
12.30 
11.86 

11.76 
11.26 
11.46 
11.40 
12.18 
12.10 
11.86 
11.90 
11.56 
11.20 
11.00 
11.46 
11.60 
11.30 
11.10 
10.96 
11.15 
11.15 
11.20 
11.25 
11.15 
10.95 
11.05 
10.86 
11.00 
11.90 
11.66 
11.60 
11.36 
11.10 
11.05 

11.20 
11.80 
11.16 
11.05 
11.05 
10.85 
11.05 
10.95 
10.80 
11.05 
11.30 
11.20 
11.16 
11.10 
11.25 
11.20 
11.20 
11.40 
11.50 
11.26 
11.05 
10.85 
11.00 
11.20 
11.09 
11.05 

10.  eo 

11.10 
11.10 
10.80 
10.90 

11.15 

9.90 

2 

U.10 
10.66 
11.20 
11.82 
11.35 
11.84 
11.82 
11.46 
10.66 
11.60 
12.06 
12.08 
11.99 
11.96 
11.93 
10.60 
11.63 
11.97 
11.98 
12.09 
11.97 
11.47 
10.66 
11.16 
11.80 
11.40 
U.86 

10.90 
10.76 
11.10 
10.96 
10.90 
10.96 
10.80 
10.75 
10.70 
10.86 
11.30 
11.60 
11.26 
11.26 
11.25 
11.25 
11.36 
11.70 
11.86 
9.95 

11.05 

3 

11.90 

4 

8.30 

5 

0.45 

6 

9.80 

7 

9.20 

8 

_     _ . 

7.10 

9 

"■**■••■ 

8.66 

10 

9.75 

11 

9.45 

12 

8.66 

13 

8.60 

14 

8.65 

15 

8.70 

16 

8.75 

17 

8.75 

18 

8.85 

8.a5 

20 

8.90 

21 

8.15 

22 

11.80 
11.80 
11.85 
11.12 
10.95 
10.85 
11.10 
10.96 
11.00 

24 

7.30 

28 

6.05 

26 

7.05 

27 

10.66 

28..'. 

9.16 
8.70 
9.26 

80 

81 

Fall  of  Mohawk  River  from  Vickers  Ferry,  gage  No.  4  to  West  Troy  Company's 

dam,  gage  No,  3, 


m 
t 

Day. 

Oct. 

1900. 

1901. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

1 1 

-0.04 

-  .04 

-  .04 

-  .04 

-  .19 

-  .14 

-  .19 

-  .24 
.41 
.38 
.86 
.16 
.06 
.16 
.16 
.06 
.01 
.01 

-  .04 
.11 
.86 
.46 
.46 
.46 
.36 
.76 

2.81 
2.26 
1.76 
1.16 

1.96 
.66 
.46 
.  .26 
1.11 
1.21 
.86 
.66 
.56 
1.06 
2.16 
2.  OB 
2.51 
2.61 
2.51 
2.91 
2.61 
2.66 
2.56 
2.66 
2.71 
2.66 
2.66 
2.66 
2.81 
3.01 
2.86 
2.76 
2.41 
2.01 
2.26 

2.81 
2.66 
8.01 
2.78 
2.66 
2.86 
2.86 
:     2.41 
2.66 
2.46 
2.66 
2.56 
2.46 
2.46 
2.51 
2.46 
2.56 
2.86 
2.01 
2.21 
2.16 
2.16 
2.16 
2.11 
2.16 
2.06 
2.21 
1.76 
1.76 
1.71 
1.71 

1.71 
1.71 
1.81 
1.41 
1.86 
1.46 
1.46 
1.46 
1.46 
1.61 
1.81 
1.61 
1.46 
1.61 
1.46 
1.46 
1.46 
1.46 
1.86 
1.21 
1.41 
.  1.46 
1.86 
1.26 
1.26 
1.81 
1.41 
1.01 

1 
1.41 
1.81 
1.16 
1.26 
1.16 
1.11 
1.26 
1.81 
1.21 
1.81 
1.91 
1.86 
1.86 
1.66 
1.71 
1.76 
1.66 
1.71 
1.86 
2.16 
2.01 
2.96 
1.91 
1.81 
1.81 
2.78 
2.71 
8.86 
2.  a 
1.41 
1.05 

0.81 

2 ,^ ." 

.71 

3 :: ::::::::::::::: 

.76 

4 

1.66 

5 ;" 

2.01 

6 : 

2.06 

7 

2.41 

8 

3.46 

9 ill. 

2.46 

10 

2.11 

11 : 

1.66 

12 , :.    

2.91 

L3 ..             

1.31 

14 : 

1.41 

16 

"""*   *"*" 

I  8S 

16 

1  8B 

17 :' ": 

1  26 

18 

1  21 

19 

1  31 

20 : 

1  26 

21 ■  ■■■* 

1  56 

22 :: 

fi  61 

23 

-0.04 

-  .04 

-  .04 
.11 
.21 
.01 

-  .04 

-  .09 
.01 

3.A1 

24 

8.01 
3.06 
8.26 
1.76 
1.2S 
.91 
.76 

26 

26 

27 

28 .'. 

29 

ao 

81 
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lYdl  of  Mohawk  River  from  Rexford  Flats,  gage  No,  5,  to  Vickers  Ferry,  gage  No,  4. 


Day. 

1900. 

1901. 

Oct. 

Nov. 

Dec.. 

28.34 
28.70 
20.14 
20.00 
27.00 
27.74 
28.20 
28.30 
28.60 

"26.99" 
26.80 
25.39 
25.94 
26.14 
26.09 
26.74 
27.19 

Jan. 

Feb.      Mar. 

Apr. 

1 

29.44 
29.60 
20.40 
20.40 
20.64 
20.60 
20.70 
20.86 
30.04 
28.30 
20.40 
20.64 
20.74 
29.69 
29.09 
29.79 
29.89 
29.89 
30.04 
29.94 
29.44 
29.04 
29.14 
29.14 
20.80 
28.94 
27.74 
27.20 
27.34 
27.90 

27.39 
27.09 
26.79 
27.04 
27.29 
27.39 
27.29 
27.11 
26.86 
27.19 
26.94 
26.89 
27.04 
26.99 
27.00 
27.00 
27.24 
27.44 
27.34 
27.20 
27.74 
27.94 
27.79 
27.60 
27.60 
27.74 
28.30 
28.74 
28.64 
28.24 
28.19 

$8. 14      8R.  71 

20.02 

2 

28.  Zi 
28.44 
28.30 
28.80 
28.89 
28.44 
28.50 
28.50 
28.44 
28.64 
28.30 
28.54 
28.60 
28.60 
28.60 
28.64 
28.50 
28.09 
28.79 
28.54 
28.60 
28.69 
28.60 
28.50 
28.  &4 
28.54 
28.99 

28.79 
26.89 
28.79 
28.84 
28.60 
28.50 
28.60 
28.60 
28.60 
28.10 
27.98 
27.99 
28.04 
27.90 
27.94 
28.04 
27.94 
27.74 
27.49 
27.44 
26.09 
27.14 
26.94 
27.04 
27.69 

'27.36' 
27.40 
28.18 
29.00 

30.60 

3 

30.62 

4 

27.85 

5 

.  26.82 

6 

26.84 

7 

30.10 

8 

26.98 

9 

30.28 

10 

81.88 

11 

38.40 

12 

32.89 

13 

34.63 

14 

27.50 

15 

27.33 

16 

27.24 

17 

27.24 

27.30 

19 

27.07 

an 

27.22 

21 

27.07 

as 

28.14 

23 

29.99 
29.99 
20.94 
20.94 
20.60 
20.70 
29.64 
29.60 
29.44 

29.07 

24 

29.78 

25 

30.06 

28. 

27 

28.10 
28.70 

28 

29.16 

20 

20.54 

29.70 

31 

Fall  of  Mohawk  Riverfront  Schenectady ,  gage  No.  Sj  to  Rexford  Flats,  gage  No.  6, 


D.y. 

r 

1900. 

1901. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

0.09 
.18 
.17 

.17 

.17 

.01 

.07 

.15 

.07 

.07 

.11 

.04 

.14 

-.06 

-.02 

0 

0 

.31 

.24 

0 

0 

-.07 

0 

.08 

.12 

-.03 

-.20 

-.21 

-.03 

.04 

0.02 

.15 

.06 

-.08 

.00 

-.08 

-.10 

-.07 

.25 

.30 

.41 

.11 

.06 

.11 

.26 

.11 

.06 

.06 

.11 

.01 

.21 

.56 

.51 

.46 

.21 

.94 

2.01 

1.91 

1.66 

.91 

0.66 
.56 
.86 
.26 
1.71 
1.11 
.76 
.76 
.66 

"-.'66' 
.26 
1.41 
1.06 
.60 
.41 
.36 
.26 

0.21 
.31 
.01 
.01 
.41 
.21 
.16 
.41 
.16 
.16 
.36 
.41 
.69 
.43 
.26 
.06 
.01 
.06 
.10 
.01 
.51 
.04 

-.04 
.16 
.11 
.16 

-.54 
.18 
.56 
.11 
.46 

0.41 

.26 

.26 

.21 

.81 

.21 

.21 

.01 

.01 

.21 

.11 

.21 

.16 

.11 

.06 

-.04 

.06 

-.14 

-.14 

-.04 

-.04 

.06 

-.11 

.06 

.06 

.16 

.06 

.11 

0.11 
.06 
.01 
.01 
.06 
.11 
.26 
.21 
.16 
.11 
.45 
.66 
.86 
.61 
.46 
.61 
.61 

■M 

.81 
1.04 
2.76 
2.41 
1.51 
1.41 
2.13 
2.39 
8.06 
2.26 
1.51 

.96 

0.86 

2 

.66 

3 

4 

.56 
1.41 

5 

1.56 

6 

1.46 

7 

1.51 

8 

3.16 

9 

1.96 

10 

1.71 

11 

1.86 

12 

1.01 

13 

1.11 

14 

1.11 

Ifi 

1.16 

16 

1.21 

17 

1.11 

18 

l.OB 

19 

1.21 

20 

1.01 

21 

1.01 

22 

4.08 

23 

2.66 

24 

2.41 

25 

2.44 

28  

2.60 

27_..:::.:. 

1.41 

28 

1.11 

29 

.76 

30 

.71 

31 
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Fcdl  of  Mohawk  Riverfront  Hof^mans  Ferry  ^  gage  No.  P,  to  Schenectady,  gage  No,  8, 


Day. 

1900. 

1901. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

26.00 
26.10 
26.07 
25.80 
25.76 
25.63 
26.70 
26.87 
27.90 
27.30 
26.80 
26.56 
26.45 
26.85 
26.86 
26.25 
26.96 
26.06 
26.05 
26.90 
28.35 
27.75 
27.65 
27.25 
27.05 
29.82 
29.25 
28.85 
28.00 
27.96 

27.80 
27.65 
27.60 
27.45 
29.10 
28.05 
28.15 
28.10 
26.90 
27.30 
27.00 
27.26 
26.85 
26.70 
27.80 
28.80 
28.00 
28.30 
28.80 
28.40 
28.40 
28.10 
27.86 
27.60 
30.26 
28.16 
28.00 
27.57 
27.80 
27.25 
27.00 

27.06 
26.70 
26.60 
26.35 
25.90 
26.60 
26.66 
26.85 
26.60 
26.65 
27.75 
27.26 
26.77 
27.  OH 
26.90 
26.83 
26.75 
26.55 
26.66 
26.80 
26.10 
26.45 
27.35 
26.90 
26.75 
26.45 
26.30 
25.58 
25.75 
26.55 
26.25 

26.10 
26.20 
26.26 
26.20 
26.10 
26.50 
26.60 
26.80 
26.75 
26.75 
26.05 
26.45 
26.75 
27.30 
27.00 
27.20 
26.40 
26.25 
26.35 
26.26 
26.25 
26.20 
26.26 
26.26 
26.35 
26.00 
26.35 
26.30 

26.15 
26.06 
26.15 
26.20 
26.30 
26.86 
26.80 
26.56 
26.40 
26.90 
27.00 
28.05 
27.66 
27.50 
27.55 
28.00 
28.15 
27.70 
28.75 
28.75 
28.92 
29.00 
27.05 
28.30 
28.30 
29.13 
29.42 
28.45 
28.30 
28.06 
28.10 

27.85 

2 ... 

27.55 

3 

28.45 

4 

28.30 

5..... 

28.90 

6 

28.75 

7 

20.55 

8 

28.10 

9 

28.70 

10 

28.35 

11 

28.34 

12 

28.50 

18 

28.90 

14 

28.50 

16 

28.55 

16 

28.45 

17 

28.30 

18 

28.33 

19 

28.35 

28.30 

21 

28.56 

23.33 

23 

28.40 

24 ... 

26 

26.40 
26.22 
26.75 
26.30 
20.05 
26.15 
36.15 
26.05 

28.65 
89.52 

26 

27.60 

27 

28.40 

2H 

S7.86 

29 

28.00 

30 ....::::.:::.:.:.:.:: 

27.90 

31 

Fall  of  Mohatck  River  from  Amsterdam,  gage  No,  10,  to  Hoffmans  Ferry, 

gage  No,  IK 


Day. 

1900. 

1901. 

Oct. 

Nov. 

Dec. 

Jan. 

13.14 
13.80 
15.04 
15.64 
15.44 
15.10 
15.19 
15.14 
15.09 
15.19 
14.74 
14.44 
14.64 
14.39 
14.39 
14.49 
14.44 
14.64 
14.49 
14.29 
14.19 
14.54 
14.30 
14.49 
14.38 
16.24 
14.94 
14.44 
14.64 
14.48 
14.48 

Feb. 

Mar. 

Apr. 

1  

12.84 
13.34 
13.84 
13.29 
13.49 
13.64 
13.64 
13.50 
12.39 
13.29 
12.74 
12.80 
13.14 
13.24 
13.24 
13.34 
13  54 
13.60 
13.50 
13.19 
12.09 
12.00 
12.14 
12.34 
12.50 
11.00 
11.64 
11.29 
11.44 
11.84 

11.94 
12.09 
12.19 
12.89 
11.39 
11.54 
11.74 
11.74 
12.94 
12.29 
12.74 
12.89 
12.64 
12.50 
12.09 
11.20 
12.04 
13.84 
13.99 
13.79 
13.54 
13.74 
13.84 
13.89 
12.69 
12.89 
12.99 
13.29 
13.54 
13.49 
13.84 

14.54 
14.64 
14.68 
14.58 
14.64 
14.39 
14.14 
14.19 
14.04 
14.00 
13.88 
14.24 
13.94 
13.48 
13.64 
13.54 
14.14 
14.29 
14.29 
14.49 
14.38 
14.34 
14.44 
14.29 
14.24 
14.44 
14.29 
14.24 

14.24 
14.44 
14.39 
14.49 
14.39 
13.99 
13.89 
14.00 
14.44 
13.94 
13.74 
18.54 
13.34 
13.79 
13.69 
13.44 
13.29 
13.84 
13.54 
18.69 
13.74 
15.54 
15.28 
12.64 
11.94 
10.94 
11.54 
12.14 
11.19 
11.39 
11.79 

11.84 

2 

12.14 

3 

11.04 

4 

11.34 

.»»  

11  19 

6 

11-44 

7 

11.39 

8 

11.24 

9 

11.28 

10 :" 

11.38 

11  

11.38 

12 

11.48 

18 

11.58 

14 

11  48 

15 

11  48 

16 "" 

11  44 

17 :. ::::::;. ■ 

11.58 
11  58 

18 

19 :: 

11  49 

20 

11  SB 

21 ::: 

12  49 

aj 

1ft  84 

23 :. ". 

11  fU 

24 

13.80 
13.79 
12.89 
13.09 
13.34 
13.29 
12.79 
13.34 

11.18 
10.18 
10.98 
11.38 

26 

26 

27 

28 

29 

30 

31 
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F<tU  of  Mohawk  River  from  Fort  Hunter ,  gage  No.  13^  to  Amsterdam^  gage  No,  10. 


D»7. 

1900. 

• 

Dec. 

1901. 

Oct. 

Nov. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

19.71 
10.01 
18.96 
19.81 
19.21 
19.11 
19.11 
19.06 
19.06 
18.86 
18.81 
18.96 
18.96 
18.91 
18.96 
18.91 
18.91 
18.91 
18.76 
18.26 
16.86 
18.76 
19.01 
19.16 
21.86 
20.46 
16.81 
16.91 
17.31 
18.06 

18.66 
18.81 
1&81 
19.51 
18.46 
18.26 
18.66 
18.66 
18.86 
18.71 
19.06 
19.01 
19.36 
19.26 
19.31 
19.31 
18.86 
17.21 
17.11 
17.11 
17.21 
17.26 
17.51 
17.71 
17.00 
17.41 
17.81 
17.76 
17.96 
18. 2S 
18.81 

18.91 
18.96 
17.76 
17.66 
18.01 
18.01 
18.11 
18.21 
18.11 
17.81 
17.21 
17.51 
17.51 
17.81 
18.11 
18.26 
18.31 
16.11 
18.31 
18.51 
18.91 
18.66 
17.96 
18.01 
18.36 
17.91 
16.41 
16.91 
18.81 
16.91 
16.96 

19.01 
19.06 
19.11 
19.21 
19.26 
19.21 
19.31 
19.11 

"  i9.ii 

19.21 
19.21 
19.26 
19.21 
19.31 
19.31 
19.36 
19.21 
19.21 
19.26 
19.31 
19.41 

19.66 
19.66 
19.66 
18.36 
19.26 
19.06 
10.16 
19.26 
19.11 
19.01 
18.26 
19.01 
19.06 
19.01 
18.96 
18.81 
19.01 
18.36 
17.96 
17.41 
17.76 
12.41 

18.71 

2 

18.86 

8 

18.61 

4 

18.86 

5 

18.16 

6 

18.06 

7 

17.41 

8 

17.06 

9 

17.96 

10 

16.21 

11 

19.06 

12 

19.01 

13.  

18.07 

14 

18.81 

15 

16.71 

16 

16. 71 

17 

18.81 

18 

18.66 

16.66 

20 

19.01 

21 

17.36 

22 

15.56 

19.36       14.61 

16.61 

24 

19.41 
10.51 
19.61 
19.51 
19.51 

17.06 
17.76 
17.06 
16.46 
16.51 
17.86 

17. 71 

19.16 
18.91 
18.96 
19.01 
19.01 
19.46 
19.06 

17.46 

26 

17.66 

27 i 

16.71 

28 

29 

30 

19.46 

IS.flB 

31 

' 

FaU  of  Mohawk  River  from  Yonts^  gage  No,  14^  to  Fort  Hunter ^  gage  No,  IS, 


Day. 

1900. 

1901. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

I 

6.53 

8.68 

8.68 

8.43 

8.28 

8.83 

8.48 

8.78 

9.93 

9.48 

9.08 

8.78 

8.63 

6.56 

6.43 

8.88 

8.88 

8.33 

8.68 

10.06 

12.23 

10.08 

9.63 

0.23 

6.16 

10.68 

13.53 

14.23 

12.38 

11.28 

10.08 

9.48 

9.26 

6.48 

10.53 

10.33 

10.13 

10.08 

9.93 

9.28 

8.48 

9.88 

9.53 

9.96 

9.23 

6.96 

8.96 

9.08 

8.98 

9.33 

9.38 

9.26 

9.  OB 

9.13 

10.53 

10.88 

10.26 

9.98 

9.56 

9.13 

8.98 

9.03 

8.68 
8.3R 
7.96 
7.96 
7.98 
6.  OB 
6.13 
8.33 
9.53 
9.73 
9.78 
9.63 
9.38 
9.23 
9.  OB 
9.18 
9.53 
9.  £3 
8.r3 
8.43 
8.73 
9.28 
9.26 
8.96 
8.78 
6.53 
6.38 
8.28 
8.18 
8.13 

8.13 
6.03 
8.  OB 
6.03 
6.08 
6.08 
6.23 
6.43 

'8.*88" 
8.28 
8.13 
8.33 
6.83 
8.33 
6.26 
6.18 
8.16 
8.13 
8.28 
8.20 
8.13 
8.23 
8.13 
6.06 
8.08 
8.13 
8.13 

7.96 

8.08 

6.13 

8.13 

8.26 

8.53 

6.33 

8.06 

6.26 

9.06 

9.33 

8.5R 

8.68 

8.63 

6.63 

6.9B 

6.68 

9.18 

10.38 

9.83 

10.48 

12.73 

13.56 

18.63 

13.73 

14.03 

14.43 

13.88 

12.33 

10.63 

10.48 

10.13 

2 

9.53 

a 

10.53 

4 

5 

•  •  •  •  >  •  « 

11.28 
11.13 

6 

10.88 

7 

10.08 

8 

10.03 

9 

11.53 

10 

11.18 

11 ^ 

10.33 

12 

10.08 

13 

10.  oe 

14 

10.38 

15 

10.78 

16 

10.83 

17 

10.48 

18 

10.63 

19 

10.68 

SO 

10.38 

21 

9.48 

22 

9.83 

23 

24 

11.68 

26 

10.08 

26 

9.53 

27 

9.23 

28 

29 

8.88 
8.68 
8.56 

30 

31 
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FaU  of  Mohawk  River  from  Canajoharie,  gaffe  No,  16 ,  to  Yosts,  gage  No.  14, 


Day. 

1900. 

1901. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

9.79 
9.34 
9.89 
9.64 
9.44 
9.49 
8.78 
9.86 
9.99 
9.04 
0.94 
9.24 
9.44 
9.64 
9.69 
9.24 
9.34 
9.66 
9.69 
8.89 
7.97 
7.74 
8.94 
9.19 
9.24 
8.99 
8.04 
8.00 
8.04 
8.80 

8.14 
9.69 
8.44 
8.94 
7.84 
8.84 
8.99 
8.69 
8.59 
9.54 
10.74 
0.84 
12.14 
11.24 
10.20 
11.19 
11.14 
9.69 
9.14 
9.79 
9.64 
9.84 
9.79 
9.79 
9.49 
9.99 
9.69 
9.64 
9.84 
9.60 
9.74 

9.60 
9.19 
8.69 
9.19 
8.89 
8.74 
8.69 
8.90 
8.89 
9.19 
9.89 
8.69 
9.00 
8.60 
8.79 
8.49 
7.89 
7.27 
7.67 
8.29 
8.74 
9.09 
8.44 
8.14 
8.54 
8.84 
8.60 
8.74 
8.60 
8.60 
8.69 

8.69 
8.69 
8.60 
8.64 
8.50 
8.60 
8.50 
8.09 
8.04 
8.19 
8.24 
8.89 
8.19 
8.19 
8.19 
8.24 
8.49 
8.50 
8.60 
8.60 
8.60 
8.60 
8.60 
8.64 
8.44 
8.64 
8.59 
8.44 

8.54 
8.69 
8. 49 
8.54 
8.68 
8.44 
8.54 
8.69 
8.59 
8.69 
8.69 
8.39 
8.44 
8.69 
8.74 
8.44 
10.20 
8.60 
7.44 
7.64 
8.69 
7.64 
7.89 
7.44 
7.44 
5.69 
6.94 
7.79 
8.09 
8.69 
8.89 

8.80 

•£ 

10.14 

3 

9.14 

4 

8.40 

5 

8.80 

6 

8.89 

7 

8.81 

8 

8.09 

9 

8.34 

10 

8.44 

11 

8.30 

12 

8.44 

13 

8.60 

14 

8.84 

16 

8.94 

16 

8.79 

17 

8.69 

18 

8.99 

19 

8.84 

8.69 

21 

8.74 

7.49 

23 

24 

8.00 

25 

7.80 

8.69 

27 

8.99 

28 

29 

'  o.io 

9.24 
9.99 

80 

31 

Fall  of  Mohawk  River  from  St,  JohnsviUe,  gage  No.  16,  to  Canajoharie,  gage  No,  15, 


Day. 

1900. 

1901. 

Oct.       Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

12.69 
18.00 
12.94 
12.74 
12.99 
12.99 
18.75 
15.08 
12.94 
18.79 
12.39 
13.00 
12.99 
12.89 
13.04 
13.24 
18.14 
12.92 
13.64 
14.99 
15.19 
15.00 
13.79 
13.00 
13.74 
14.24 
13.54 
13.14 
12.24 
12.84 

18.68 
12.40 
13.64 
13.80 
18.84 
18.29 
12.89 
13.24 
12.84 
12.44 
11.44 
11.24 
9.19 
9.29 
12.89 
11.94 
11.79 
12.94 
18.64 
12.84 
12.99 
12.60 
12.20 
13.00 
12.54 
11.80 
12.14 
12.04 
12.30 
12.60 
12.88 

12.89 
12.84 
13.89 
13.00 
18.54 
18.74 
18.48 
ia84 
18.60 
12.99 
12.69 
13.84 
12.69 
18.19 
12.99 
13.89 
14.04 
14.66 
14.81 
13.89 
18.69 
13.64 
18.74 
13.84 
18.40 
18.79 
13.69 
13.59 
13.84 
13.80 
13.79 

13.69 
18.89 
13.84 
18.84 
13.99 
14.19 
14.29 
14.89 
14.19 
14.00 
14.00 
18.99 
18.99 
18.99 
13.99 
13.99 
13.74 
13.74 
13.69 
13.74 
18.69 
13.69 
13.49 

"iaao" 

13.60 
13.34 
13.24 
18.34 
18.44 
1840 
12.94 
12.74 
12.49 
12.64 
12.64 
12.64 
12.64 
10.60 
12.44 
18.00 
12.04 
12.24 
12.00 
18.04 
15.80 
15.14 
14.90 
18.94 
13.14 
12.79 
12.50 
12.60 

12.74 

2 

11.80 

3 

12.44 

4 

12.44 

5 

12.14 

6 

13.00 

7 

12.47 

8 

12.40 

9 , 

12.04 

10 

12.40 

11 

12.44 

12 

12.74 

13 

12.79 

14 

15 

16 

17 

18 

19 

20 

21 

22 

28 

24 

25 

26 

27 

28 

13.19 
13.24 
13.09 
12.34 

29 

30 ; 

31 ' 
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Fall  of  Mohawk  River  from  Rocky  Rift  dam^  gage  No,  17,  to  St,  JohnsviUe,  gage 

No.  16. 


Day. 


1900. 


1901. 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

'"i7."08" 
16.9° 
16.98 
17.08 
17.18 
17.48 
17.83 
17.88 
17.18 

17.  aj 

16.73 
16.68 
17.08 
16.73 
16.78 
17.23 
16.88 
17.78 
17.88 
16.08 
15.08 
18.38 
13.43 
14.78 
14.08 
14.58 
16.58 
17.18 
17.18 

Apr. 

1 

17.73 
17.81 
17.78 
17.88 
17.91 
17.98 
17.86 

17.49   '. 

17.48    

16.78 
16.63 
16.68 
16.73 
16.78 
16.68 
16.63 
16.63 
16.88 
16.88 
16.83 
16.98 
17.08 
17.38 
17.18 
16.98 
16.98 
16.83 
16.83 
16.68 
16.68 
16.68 
16.78 

16.96 

2 : 

17.38 

3 

17.58 

16.88 

4 

17.48 
16.78 

17.13 

5 

..... ... 

16.98 

6 

17.63  1 

18.88   

17.83       17.48 

16.78 

7 : : ::. 

16.73 

8 

18.35 

16.78 

9 

17.83 
16.96 
17.66 
17.78 
17.88 

17.73 
17.08 
17.98 
17.78 
17.48 
17.78 
15.71 
15.98 
16.16 
16.51 
16.48 
16.68 
16.68 
17.18 
17.28 
17.43 
16.68 
16.68 
17.08 
17.48 
17.28 
16.98 
17.81 

16.68 
16.98 
17.08 
17.08 
17.18 
17.08 
17.06 
17.08 
16.98 
16.08 
16.78 
16.98 
16.68 
16.13 
16.68 
16.53 
16.43 
17.03 
16.78 
16.68 
16.68 
16.63 
16.78 

17.73 

10 

17.68 

11 

17.38 

13 

17.23 

13 

17.13 

14 

17.76 
17.68 

15 

16 

17.98 
17.96 
17.98 
17.28 
16.98 

17 

18 

19 

21 

16.76 
16.28 
16.96 
17.48 

22 

23 

24 - --- 

25 

18.28 
16.42 

:» 

27 

17.08 
17  08 

28 

17.66 

29 

17.76  i    18.28 
17.78      17.48 

a) 

31 

18.08 

FaU  of  Mohawk  River  from  surface  oftailrace.  Little  FaUs  Paper  Company's  miU, 
Little  Falls,  N.  Y,,  to  water  surface  above  Rocky  Rift  dam. 


Day. 

1900. 

1901. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

0.44 

.42 

.54 

.50 

.64 

.67 

.57 

-  .11 

.69 

1.12 

.75 

.95 

.40 

.42 

.47 

.22 

.84 

.32 

.40 

.50 

1.24 

1.42 

1.80 

.85 

2.22 

2.80 

8.97 

8.77 

8.47 

4.80 

0.90 
1.22 
.57 
.64 
1.92 
1.82 
1.15 
1.04 
1.42 
.44 
.42 
.82 
.37 
.30 
.37 
.45 
.37 
.40 
.82 
.37 
.84 
.47 
.42 
.49 
.52 
.42 
.62 
.02 
.94 
.94 
.89 

■■'6.'o7' 

-  .08 

-  .16 

-  .21 

-  .08 
.84 
.49 
.80 
.92 
.80 
.64 
.84 
.67 
.52 
.40 
.30 
.69 
.64 
.65 
.75 
.80 
.80 
.66 
.60 

0.80 
.80 
.80 
.80 
.?2 

2.82 
2.82 
2.42 
2.52 
2  &! 

1.55 

2 

.79 

3 

.80 

4 

.97 

5 

1.57 

6 

.72        2  fffi 

2.67 

7 

.73 
.72 
.72 
.77 
.74 
.84 
.79 
.64 
.64 
.77 
.79 
.84 
.79 

2.42 
2.80 
2.39 
2.29 
2.14 
2.14 
1.72 
1.55 
1.50 
1.45 
1.60 
1.20 
.55 

2.64 

8 

2.70 

9 

8.27 

10 

8.07 

11 

2.99 

12 

1.22 

13 

1.50 

14 

1.05 

16 

1.04 

16 

1.28 

17 

1.14 

18 

1.52 

19 

1.85 

20 

.94        I.QTi 

1.70 

21 

1.37 
1.92 
2.^ 
2.22 
2.22 
2.22 
2.22 
2.22 

.87 
2.60 
8.52 
3.82 
8.57 
4.22 
5.17 
6.47 
6.97 
5.89 
1.47 

2.27 

22 

1.97 

23 

4.60 

24 

1.45 

25 

2.89 

26 

2.25 

27 

2.24 

28 

29 

30 

0.62 
.40 
.SO 
.62 

2.39 
2.17 
1.80 

31 
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Fall  of  Mohawk  River  from  Herkimer,  gage  No.  f 4,  to  Little  Falls,  above  OUberfn 

dam,  gage  No,  SS. 


Day. 

1900. 

1901. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

U.7D 
11.45 
ia96 

15.20 
12.50 
13.00 
13.55 

laio 

14.00 
13.85 
12.75 
12.50 
12.80 
13.10 
12.90 
18.50 
13.66 
13.86 
13..% 
1&86 
18.86 
14.95 
15.20 
15.05 
14.90 
14.50 
13.95 
14.35 
13.90 
13.85 
14.10 
13.60 

"is.  TO 

13.35 
13.26 
laTO 
14.20 
13.00 
13.TO 
ia40 
13.66 
14.20 
18.95 
14.30 
14.45 
14.85 
14.65 
13.60 
12.  TO 
12.50 
13.20 
13.45 
13.50 
14.10 
14.45 
14.30 

13.80 
14.60 
14.40 
13.80 
13.00 
13.40 
13.80 
14.40 
14.70 
14.40 
14.45 
14.20 
14.10 
13.35 
13.10 
12.65 
13.10 
13.10 
13.20 
ia45 
13.00 
13.35 
13.00 
12.90 
12.  TO 
12,TO 
19.80 
18.80 

18.80 

17.  TO 

17.10 

16.60 

15.  TO 

15.80 

14.80 

14.80 

19.  TO 

13.10; 

14.20 

14.15 

14.10 

13.20 

12.70 

13.20 

13.75 

14.30 

14.90 

16.65 

17.30 

15.10 

14.10 

14.50 

15.25 

15.75 

15.60 

15.60 

15.70 

16.25 

12.85 

13.10 

2 

13.85 

3 

14.65 

4 

14.35 

5 

14.80 

6 

12.00 
12.56 
12.80 
13.00 
12.00 
12.25 
11.96 
11.50 
11.40 
11.25 
11.75 
11.85 
11.75 
11.96 
11.75 
11.65 
12.95 
13.55 
14.00 
14.36 
15.15 
15.85 
15.65 
16.00 
15.25 

15.10 

7 

15.25 

8 

15.15 

0 

14.  TO 

10 

14.55 

11 

14.96 

12 

14.65 

13 

14.15 

14 

13.65 

15 

1^20 

16 

13.00 

17 

13.00 

18 

13.75 

19 

12.80 

13.00 

21 

22 

23 

24 

25 

26 

27 

28 

11.40 
11.20 
11.00 
11.05 

29 

31 

In  order  to  reduce  the  observed  gage  readings  and  obtain  the  cor- 
responding rates  of  discharge,  the  method  outlined  below  was  pursued. 
From  the  well-known  Chezy  formula — 

Q=AV_  (1) 

(2) 


V=CVRS 
R=^ 


(3) 


Q= discharge  of  stream  in  aecond-feet. 

A = area  of  channel  croes  section,  square  feet. 

y =mean  yelocity  of  flow  in  feet  per  second. 

8= the  sine  of  the  surface  slope,  for  which,  owing  to  its  small  value,  the  surface 

slope  has  been  substituted. 
B= hydraulic  radius  or  hydraulic  mean  depth  of  the  channel. 
P= wetted  perimeter  or  circumference  of  the  stream  cross  section  ejEXK)6ed  to 

friction. 
C  is  a  variable  coefficient. 

The  lengths  of  the  reaches  of  the  stream  covered  by  the  several  slope 
sections  are  shown  in  the  accompanying  table.  Using  the  known  ele- 
vations of  the  gage  zeros,  a  series  of  tables  of  mean  daily  fall  from 
gage  to  gage  have  been  prepared  by  means  of  the  formula: 

Fall=Difference  of  elevation  of  gage  zeros  (+reading  of  upper  gago, 

—reading  of  lower  gage).  (4) 

These  tables  show  at  once  the  great  variations  in  the  rate  of  fall 
under  varying  stages,  or  when  affected  by  wind,  ice,  backwater,  or 
sudden  rising  or  falling  of  the  stream. 
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Data  was  then  compated  for  each  section  from  which  a  diagram 
could  be  prepared  showing  the  value  of  \^S  from  the  formula: 

S=^  (5) 

F=fall  in  feet 

L=coiifltaiit  length  of  the  dope  section  in  feet. 

These  curves  have  a  range  equal  to  the  observed  range  of  variation 
in  fall,  and  from  them  a  second  series  of  tables  showing  the  value  of 

-v/S  for  each  day  were  made  out. 

To  determine  the  area  of  cross  section,  wetted  perimeter,  and 
hydraulic  radius  the  topographic  maps  of  Mohawk  River  prepared  by 
United  States  Board  of  Engineers  on  Deep  Waterways  were  avail- 
able. These  maps  show  cross  sections  of  the  stream  channel  taken 
at  an  average  interval  of  300  feet,  from  Hudson  River  to  Rome.  In 
making  the  cross  sections  soundings  were  taken  at  average  intervals 
of  25  feet  across  the  channel.  The  elevations  of  the  stream  bed  so 
determined  have  been  reduced  to  the  datum  to  which  the  positions  of 
the  slope  gages  are  referred.^ 

To  utilize  the  information  at  hand  in  such  a  manner  as  to  attain 
the  true  mean  cross  section  for  each  slope  section,  the  average  eleva- 
tion of  the  stream  bed  below  low- water  mark  was  determined.  In 
doing  this  every  alternate  cross  section,  or  in  critical  locations,  every 
section  was  cox>ied  from  the  maps  and  the  average  of  the  soundings 
taken.  In  this  way  the  elevations  of  a  series  of  assumed  horizontal 
cross  sections  at  a  large  number  of  points  in  each  slope  section  were 
obtained.  The  average  of  these  has  been  used  as  the  mean  elevation 
of  the  stream  bed  for  each  slope  section.  In  a  similar  manner  the 
average  width  of  the  stream  bed  below  low- water  mark  was  deter- 
mined from  the  cross-sections  for  each  slope  section. 

A  third  series  of  tables  were  prepared  from  the  gage  readings,  show- 
ing the  average  of  the  elevations  of  the  water  surface  at  the  upper 
and  lower  ends  of  each  slope  section  for  each  day.  This  was  taken 
as  the  elevation  of  the  mean  water  surface  above  the  mean  stream 
bed  previously  determined. 

The  side  slopes  of  the  channel  above  the  low-water  mark  were 
found  to  have  an  average  inclination  of  very  nearly  1:1.  A  series  of 
curves  were  prepare<l,  one  for  each  slope  section,  showing  the  area  of 
01*088  section  corresponding  to  any  mean  elevation  of  water  surface 
as  given  in  the  tables.  The  formula  for  ai-ea  of  cross  section  is  as 
follows: 

A  =  (W  +  D)D  (6) 

W  =  width  of  stream  bed,  feet. 
D  =  difference  of  elevation  of  stream  bed  and  mean  water  surface,  feet. 


■The  methods  of  crces  sectioning  the  channel  and  of  taking  the  Mohawk  RWer  sonndings  are 
deecrflwd  in  a  paper  by  D.  J.  Howell,  C.  E.,  In  Engineering  News,  Vol.  XLIII,  pp.  4OM05, 418^28. 
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A  series  of  values  of  the  wetted  perimeter  of  the  cross  section  were 
then  found  by  the  formula 

P  =  W  +  2  V2D  +  i  (W  +  2D)  (7) 

*  The  factor,  i( W + 2D) ,  represents  one-half  of  the  area  of  the  exposed 
water  surface,  which  was  added  to  the  perimeter  in  earth  to  allow  for 
the  effect  of  wind  and  air  friction  in  open  weather,* and  of  friction  on 
the  ice  coating  when  the  stream  surface  was  frozen.  The  proper  value 
for  this  quantity  is  quite  uncertain,  as  the  extent  to  which  the  stream 
was  frozen  over  varied  greatly  at  different  times.  From  the  gage 
readers'  reports  it  was  found  that  there  were  marginal  strips  of  ice 
along  both  banks  during  several  months  of  the  winter  season,  the 
width  of  the  strips  increasing  so  as  to  cover  the  entire  surface  on  mill 
ponds  or  in  places  where  the  current  was  sluggish,  and  diminishing 
in  extent  over  rifts  or  in  narrows.  The  fraction  one-half  was  selected 
as  best  representing  the  average  condition  during  the  entire  period 
while  the  gagings  were  being  kept.  Finally  a  diagram  was  prepared 
for  each  slope  section,  showing  values  of  R  for  any  elevation  of  the 
mean  water  surface. 

The  value  of  the  coefficient  C  varies  with  the  slope  and  hydraulic 
radius.  It  is  also  a  function  of  the  general  character  of  the  stream 
channel,  including  the  roughness  of  the  material  composing  the  stream 
bed,  the  frequency  of  bends,  their  abruptness,  the  occurrence  of 
islands  or  sudden  changes  in  cross  section,  the  presence  of  aquatic 
plants,  etc.  These  factors  are  all  summed  up  in  terms  of  the  '^degree 
of  roughness  "  of  the  channel,  usually  expressed  by  the  letter  n.  This 
has  been  assigned  the  value  0.0325,  the  stream  during  high  water 
being  considered  as  having  fairly  good  regimen  when  expressed  in 
terms  of  the  usual  hydraulic  scale;  so  that  n=.030  would  apply  to 
the  better  slope  sections,  which  only  have  been  computed.  When 
obstructed  by  ice  or  during  low  water  n=.035  could  properly  be  used. 
For  the  sake  of  uniformity  the  mean  of  the  two  values  has  been 
adopted.  To  determine  O  the  diagram  of  Hering  and  Trautwine  was 
used.* 

Having  given  the  fall  and  the  elevation  of  the  mean  water  surface 
for  each  day,  it  was  only  necessary  to  take  from  the  diagrams  the 
values  of  the  factors  A,  C  VR,  and  S,  which,  when  multiplied  together, 
give  the  rate  of  discharge.  The  labor  of  this  multiplication  was  greatly 
lessened  by  the  use  of  Orelle's  Tables.^ 

The  discharge  has  been  calculated  only  for  those  slope  sections  con- 
sidered to  possess  the  most  perfect  regimens.  Owing  to  variations 
in  the  area  of  cross  section,  irregularities  in  the  stream  channel,  et<;., 
the  surface  slope  is  much  more  nearly  uniform  for  high  water  than 
for  lower  stages,  and  the  results  of  the  calculations  are  proportionally 

•Plow  of  Water,  etc,  by  OanifulUet  and  Kntter,  tranalated  hj  Rudolph  Bering  and  John  a 
Trautwine. 

t>Beohentafeln,  by  A.  U  CroUe,  containing  the  prodacts  of  all  factors  from  1  to  1,000. 
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more  reliable.  As  noted  above,  gage  readings  taken  in  winter  were 
taken  to  the  surface  of  water  rising  in  a  hole  through  the  ice.  It  has 
not  been  practicable  to  correct  the  stream  cross  sections  by  deducting 
the  thickness  of  ice  below  water  surface  as  should  properly  be  done. 

In  making  the  final  computations  it  was  found  impracticable  to 
work  out  the  flow  for  each  day,  or  indeed  for  any  but  extreme  stages 
from  these  records,  for  the  reason  that  the  presence  of  slack  water  in 
eddies  and  bays  and  of  rifts  and  sudden  changes  of  slope  at  all  lower 
st^ages  make  the  apparent  cross  section  and  grade  much  greater  than 
the  effective  elements.  The  greater  velocities,  due  to  high  water, 
cause  these  sources  of  error  largely  to  disappear. 

The  slope  gagings  were  originally  established  by  the  Barge  Canal 
8ur\'ey  in  1900  for  the  purpose  of  determining  the  maximum  discharge 
of  the  Lower  Mohawk,  and  for  such  maximum  stages  of  the  stream  the 
results  are  fairly  reliable,  and  are  of  interest  in  reference  to  the  effect 
of  floods  on  the  proposed  barge  canals  in  the  Mohawk  Valley.  The 
tables  of  mean  daily  elevation  and  fall  of  the  river  from  gage  to  gage 
are  of  interest  in  the  same  connection,  showing  the  development  and 
progress  of  floods. 

High-water  Discharge  of  Mohawk  River  Estimated  from  Gagings  of 

Surface  Slope. 

St  JohiisviUe-Canajoharie  section, 

[Mean  drainage  area,  1,775  square  milee.] 

PLOOD  OP  NOVEMBER  27, 1900. 


Date. 


1900. 

Nov.25 

26 

27 

28 

29 

30 


Estimated 
discharge. 


Discharge 

persqaare 

mile. 


Second-feet 

4,500 

15,480 

17,820 

16,100 

9,280 

6,970 


Second-feet. 
2.5 
8.7 
9.7 
9.1 
5.2 
8.9 


PLOOD  OP  MARCH  27,  IflOl. 


1901. 

Mar.25 

26 

27 

28 

29 


15,842 
15, 576 
21,876 
19, 442 
12,628 


8.9 

8.8 

12.0 

10.9 

7.1 


PLOOD  OP  APRIL  8, 1901. 


1901. 

Apr.   8 

9 

10 


6.9 
6.6 
5.9 
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Cancfjoharie — Yosts  section, 

[Kean  drainage  area,  1,033  square  miles.] 

FLOOD  OF  NOVEMBER  S7.  1900. 


Date. 


1900. 

November  27 

38 

39 


Estiiiiated 
dlaoharge. 


Second-feet. 
18,371 
18,088 
13,948 


Discharge 

persqiiare 

mfle. 


Second-feet. 
9.4 
9.3 
6.7 


FLOOD  OF  MARCH  27,  1801. 


1901. 

March  34 

25 

36 

37 

38 

39 ., 


FIXKJD  OF  APRIL  8,  IflOl. 


15,088 
15,184 
14,864 
35,860 
37,110 
15.504 


7.8 
7.9 
7.4 
13.4 
14.0 
8.0 


•       1901. 

April  6 

7.. 

8 

9 

10 , 


13,865 
14,558 
16,656 
15,554 
18,797 


6.7 
7.5 
8.6 
8.0 
7.1 


Fort  Hunter — Amsterdam  section, 

[Mean  drainage  area,  3,145  i«quare  miles.] 

FLOOD  OF  NOVEMBER  27,  lilOO. 


Date. 


1900. 

November  36 

37 

38 

39 


Estimated 
discbarge. 


Second-feet. 
14,580 
17, 768. 5 
14,033 
8,341 


Discharge 

per  square 

mi]< 


le. 


Second-feet. 
4.6 
5.6 
3.  .3 
3.7 


FLOOD  OF  MARCH  27, 1901. 


1901. 

March34 

35 . 

36 

37-. 

38.  -   

39 


13,597 
11,460 
17,660 
35,515 
38,306 
14,430 


4.0 
3.6 
5.6 
8.1 
7.4 
4.6 
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Fort  Hunter — Amsterdam  section — Continued. 

FLOOD  OF  APRIL  8, 1901. 


Date. 


1901. 

April  6 

7 .-_ 

8 

9 

10 

FLOOD  OF  APRIL  28, 1801. 

_i 

1901. 

April20 

21 _.. 

22  .,_ ..   

23 

24 

25 

26 


Estimated 
discharge. 


Secand'feet. 
14,535 
19,000 
21,625 
16,385 
13,182 


Discharge 

per  sqoare 

mile. 


Second-feet. 
4.6 
6.0 
6.9 
6.2 
4.2 


8,610 

2.7 

18,696 

4.4 

32, 276 

10.8 

28,060 

*8.9 

19,404 

6.2 

24,075 

7.7 

17,068 

5.4 

Rex  ford  Flats — Viekers  Ferry  section. 

[Mean  drainage  area,  3,960  square  miles.] 

FLOOD  OF  NOVEMBER  27, 1900. 


Date. 


November  26. 

27. 

28. 


1900. 


FLOOD  OF  MARCH,  1901. 


FLOOD  OF  APRIL  22.  1901. 


Estimated 
discharge. 


Second-feet. 
14, 787 
30,176 
27, 018 


Discharge 

per  sqaare 

mile. 


Second-feet. 
4.3 
8.9 
6.1 


1901. 
March  25 

20, 041 
31,800 

5.9 

26 

27 

9.3 

28 

87,288 
27,650 

11.0 

29 

8.1 

FLOOD  OF  APRIL  9,  1901. 

April  1 

1901. 

36, 079 
37,366 
37,848 
38,533 

10.6 

8 

11.0 

9 _ 

11.1 

10 

11.3 

April  21. 
22. 
23. 
24. 


1901. 


17,955 
60,990 
45,966 
41,250 


5.2 
17.93 
13.4 
12.1 


lER  65—02- 
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MIDDIiB  ATIiANTIC  COAST  DRAINAGE. 

PASSAIC  RIVER,  NEW  JERSEY. 

Passaic  River  has  its  rise  in  Somerset  and  Morris  counties,  N.  J. 
Above  its  confluence  with  Pompton  River,  its  main  tributary,  it 
meanders  through  a  flat  country  of  Triassic  red  sandstones,  to  which 
in  large  measure  must  be  attributed  the  turbiditj^  of  its  waters.  In 
contrast  with  the  sluggish,  muddy  character  of  the  Passaic,  the 
Pompton  is  a  rapid  stream  and  its  waters  are  clear.  It  drains  parts 
of  Sussex,  Passaic,  and  Morris 'counties,  and  traverses  for  a  large  part 
of  its  course  a  country  of  hard  crystalliue  rocks  and  heavy  forests, 
the  general  level  of  which  is  several  hundred  feet  above  that  of  the 
Passaic.  At  their  confluence  the  Pompton  enters  with  a  current 
which  carries  it  well  toward  the  right  bank  of  the  Passaic,  and  at 
times  of  flood  causes  much  backwater  in  the  latter. 

The  flow  of  Passaic  River  is  of  special  interest  from  the  fact  that 
several  large  cities  in  its  drainage  basin  take  their  public  water  sup- 
ply from  it,  and  because  of  the  valuable  water-power  privileges  along 
its  course,  particularly  at  the  city  of  Paterson.  Several  cities,  in- 
cluding Paterson  and  Passaic,  throw  their  sewage  into  this  stream, 
and  in  the  lower  part  of  its  course  it  becomes  so  polluted  as  to  be 
offensive  to  property  holders  along  its  banks  and  to  seriously  inter- 
fere with  the  comfort  and  pleasure  of  the  inhabitants  of  several 
towns. 

Measurements  of  tJie  flow  over  the  dam  at  Paterson  have  been  made 
for  several  years,  but  the  data  are  not  available  for  publication. 

PASSAIC  RIVER  AT  TWO   BRIDGES,   N.  J. 

This  station  was  established  May  2, 1901,  by  George  B.  Hollister,  just 
above  the  confluence  with  Pompton  River.  Discharge  measurements 
are  made  from  a  wagon  bridge.  The  gage  consists  of  a  vertical  pine 
board,  marked  in  feet  and  tenths,  spiked  to  the  protecting  timber  on 
the  upstream  side  of  the  flrst  pier  from  the  left  bank.  The  bench  mark 
is  the  top  of  the  capstone  of  this  pier,  and  its  elevation  is  13.65  feet 
above  the  datum  of  the  gage.  The  channel  is  straight  for  some  dis- 
tance above  and  below  the  bridge.  The  bottom  is  gravelly.  The 
right  bank  is  about  10  feet  high,  while  the  left  bank  is  lower  and 
liable  to  overflow. 

The  flood  of  August  26,  1901,  is  considered  the  highest  that  has 
occurred  during  the  last  five  years. 
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Discharge  measurements  of  Passaic  River  at  Two  Bridges,  N.  J, 


Date. 


1901. 


May  4 

Do  .... 

May  24 

June  15 

July  11 

Aagrnst  15  ... 
August  26  - . . 
October  26... 
Noyember  28 


Hydrographer. 


George  B.  Hollister 
do 


-do 
.do 
.do 
.do 
-do 
-do 


Oo 


6a«e 
height. 

Diiicharga 

Feet. 

Sec-feet. 

3.88 

1,345 

4.20 

1,1»8 

3.05 

626 

2.50 

522 

2.20 

337 

2.75 

589 

9.35 

3,882 

2.20 

230 

1.92 

181 

Daily  gage  height,  infect,  of  Passaic  River  at  Tido  Bridges,  N,  J.,  for  1901, 


Daj. 

1 
May.  June.  July. 

Aug. 

Sept. 

Oct 

3.15 
3.00 
3.00 
3.00 
2.85 
2.65 
2.45 
2.40 
2.3[) 
2.25 
2.20 
2.20 
2.30 
2.86 
3.55 
3.45 
3.20 
2.95 
2.80 
2.00 
2.60 
2.60 
2.20 
2.20 
2.20 
2.10 
2.05 
2.00 
2.00 
2.00 
2.00 

Nov. 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.a) 
2.05 
2.20 
2.30 
2.10 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
1.90 
2.35 
2.65 
3.05 
3.00 
3.00 
2.&') 
2.30 

Dec 

1 

4.75     1.80 
4. 56     2. 10 

2.75 
2.50 
2.60 
2..'i0 

4.95 
4.80 
4.40 
4.10 
3.75 
3.50 
3.20 
3.  at 

2.90 
2.60 
2.50 
2.60 
2.60 
2.55 
2.45 
2.65 
2.85 
2.80 
2.65 
2.60 
2.45 
2.40 
2.211 

2.00 

2 

4.25 
4.20 
4.05 
3.60 
3.30 
3.05 
2.95 
3.65 
5.65 
5.60 
5.15 
4.85 
4.45 
4.05 
8.90 
3.40 
8.50 
2.95 
3.15 
3.00 
3.00 
3.05 
3.25 
3.60 
8.95 
4.40 
4.40 
4.65 
4.90 

2.00 

3 

4.55 

4.30 

2.30 
2.70 

2.05 

4 

2.60 

5 

3.95     3.10     2.a» 

2.95 

«... 

3. 65    3.  an 

2.30 
4.20 
4.80 
4.00 
3.70 
3.45 
3.25 
3.05 
3.00 
2.75 
2.60 
2.60 
4.10 
5.55 
5.20 
4.50 
6.15 
6.00 

2.85 

7 

8 

3.45 

3.65 
3.45 

2.70 
2.65 

9 

4.05     2.70 
3.85  1  2.25 
3.40  .  2.20 
3.15  ,  2.4A 

2.50 

10    

2.40 

11 

2.96 

12 

2.85 

13 

2.95 
3.00 
2.60 
2.40 
2.30 
2.16 
1.95 
1.95 
1.90 
1.85 
l.UO 
2.00 
2.05 
1.90 
1.90 
1.80 
1.80 
1.80 

2.55 
2.60 
2.30 
2.25 
2.40 
3.55 
2.60 
2.50 
2.15 
2.00 
2.00 
2.00 
2,00 
2.00 
2.00 
2.00 
2.20 
2.70 
2.75 

2.80 

u 

2.86 

15..: 

3.20 

16 •. 

6.80 

17 

5.90 

18 

5.15 

19 

20 

4.85 
4.20 

21 

3.00 

22 

3.00 

23 

2.95 

24 

7.05     2.20 
9.30     2.20 
8.50     2.10 
7.  ,35     J?.  10 

2.70 

25 

2.55 

a 

2.40 

27 

3.20 

28 

6.&5 
5.45 
5.00 
5.10 

IMO 
2.40 
3.35 

3.80 

29 

3.70 

30 

8.70 

31 

10.45 

POMPTON  RIVER  AT  TWO  BRIDGES,  N.  J. 

A  station  was  established  May  2,  1901,  by  George  B.  Hollister,  on 
Pompton  River  just  above  its  junction  with  Passaic  River,  a  point  2 
miles  south  of  the  railroad  station  at  Mountain  View,  N.  J.,  and  2^ 
miles  west  of  Littlefalls,  N.  J.  Measurements  are  made  from  a  wagon 
bridge.  The  gage  is  a  vertical  pine  board,  marked  in  feet  and  tenths, 
spiked  to  the  middle  masonry  pier  on  the  downstream  side.  The 
bench  mark  is  the  top  of  the  capstone  of  the  same  pier,  and  its  eleva- 
tion is  10.7  feet  above  the  datum  of  the  gage.  The  channel,  which  is 
gravelly,  is  straight  for  some  distance  above  and  below  the  bridge, 
the  banks  on  both  sides  being  about  8  feet  high  and  subject  to  over- 
flow at  times  of  freshets  only. 

The  flood  of  August  26,  1901,  is  considered  the  highest  that  has 
occurred  during  the  last  five  years. 
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Discharge  measurements  of  Pofnpton  River  at  Tivo  Bridges,  N.  J, 


Date. 


May  4 

May24_ 

Jnne 15 

July  11 

August  15... 
Angnst  26 .  - . 
October  26  .. 
Noyember  22 


1901. 


Hydrographer. 


George  B.  HoUister. 
do 


do 
do 
do 
do 
do 
do 


hel^t.    I>i«i«rge. 


F^et. 
3.35 
2.20 
1.60 
1.35 
1.78 
8.32 
1.30 
1.00 


Sec-feet. 

1,837 
952 
543 
304 
350 

5,425 
283 
195 


Daily  gage  height ,  in  feet^  of  Pompton  River  at  Two  Bridges^  JV.  J,,  for  190 J. 


Day. 

May. 

Jnne. 

3.90 
3.75 
3.70 
3.40 
3.05 
2.80 
2.60 
3.51 
3.50 
2.80 
2.45 
2.15 
1.95 
1.60 
1.50 
1.50 
1.45 
1.45 
1.25 
1.20 
1.15 
1.00 
1.00 
1.15 
1.10 
1.15 
.90 
.90 
.90 
.90 

1  — 

July. 

1.20 
1.85 
2.06 
2.25 
2.45 
2.60 
2.05 
2.65 
1.85 
1.60 
1.30 
1.45 
1.60 
1.60 
1.40 
1.15 

i.a5 

2.65 
1.65 
1.60 
1.20 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.30 
1.75 
1.75 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.70 
1.45 
1.55 
1.85 
1.20 
1.20 
3.25 
3.90 
3.15 
2.65 
2.45 
2.25 
2.05 
2.00 
1.85 
1.55 
1.50 
3.20 
4.55 
4.25 
3.60 

4.00 
3.80 
8.50 
2.95 
2.60 
2.46 
2.20 
2.00 
2.85 
1.65 
2.65 
2.65 
1.70 
1.50 
1.50 
1.85 
2.05 
2.00 
2.00 
1.&5 

2.30 
2.00 
2.00 
2.00 
1.75 
1.65 
1.60 
1.40 
1.30 
1.30 
1.30 
1.30 
1.25 
1.95 
2.55 
2.45 

2.:» 

2.15 
2.U0 
1.75 
1.60 
1.60 
1.40 

1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.15 
1.25 
1.45 
1.20 
1.20 
1.20 
1.20 
1.10 
1.10 
1.00 
1.00 
1.00 

1.30 

2 

3.10 
3.50 
3.% 
2.95 
2.65 
2.45 
2.15 
2.20 
2.85 
4.50 
4.70 
4.30 
3.60 
3.55 
3.20 
2.85 
2.60 
2.65 
2.45 
2.50 
2.15 
2.30 
2.15 
2.40 
2.75 
2.80 
3.60 
3.50 
4.00 
4.00 

1.30 

3 

4 

6 

1.35 
1.75 
1.90 

6 

1.95 

7 

1.75 

8 

9 

l.TO 
l.f» 

10.:::::::::: :..::::::::::::::::::::::: 

1.16 

11 

2.25 

12 

2.05 

13 

1.00 

14 

2.45 

15 

8.40 

16 

17 

5.90 
4.90 

18   

4.20 

19 

3.90 

20 

8.&5 

21 

3..% 

22 

5.15     1.40 
5.00     1.40 
6.60     1.40 
8.25     1.30 
7.15     1.20 

3.10 

23 

2.60 

24 

1.30 

1.10 

1.95 

25 

1.30 
1.30 
1.25 
1.20 
1.20 
1.10 
1.10 

1.65 
2.30 
1.95 
1.90 
1.70 
1.55 

1.80 

2« 

l..>5 

27 

28 

6.10 
5.15 
4.55 
4.05 
3.85 

1.10 
1.10 
1.50 
2.50 

2:6 

2.70 

29 

zm 

30 

7.10 

31 

9.60 

STREAM  MEASUREMENTS  IN   SOUTHERN  NEW   JERSEY. 

During  the  months  of  July  and  August,  1901,  a  number  of  streams 
were  measured  in  southern  New  Jersey  by  George  A.  Mitchell,  with 
a  view  to  ascertaining  the  availability  of  wat«r  for  irrigation  pur- 
poses. In  this  part  of  the  SUite  there  are  sections  of  waste,  sandy 
lands,  incapable  of  producing  any  crops  or  timber  except  where  fer- 
tilizer and  water  are  applied.  During  the  last  few  years  small  plants 
for  pumping  water  for  irrigation  have  been  installed  in  southern  New 
Jersey,  the  area  so  benefited  being  in  most  cases  used  for  truck  gar- 
dening, and  the  results  obtained  have  been  very  gratifying.  Power 
is  usually  obtained  by  means  of  gasoline  engines  and  the  water  sup- 
ply derived  either  from  streams  or  from  wells. 

TUCKAHOE   RIVER,  NEW   JERSEY. 

Tuckahoe  River  is  the  southernmost  stream  of  importance  in  New 
Jersey  draining  directly  into  the  Atlantic  Ocean,  its  mouth  being  at 
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Great  Egg:  Harbor.  Partial  deforestation  of  its  drainage  basin  is  the 
cause  of  much  fluctuation  in  the  flow  of  this  river  in  recent  years. 
At  Hunter's  mill,  about  7^  miles  below  its  source,  there  are  said  to  be 
fairly  good  opportunities  for  the  storing  of  flood  waters.  The  follow- 
ing measurements  were  ma<^le  at  Hunter's  mill,  New  Jersey,  during 
April,  1901,  by  George  A.  Mitchell: 

July  23:  Gage  height,  1.45  feet;  discharge,  14  second-feet. 
August  18:  Gage  height,  1.85  feet;  discharge,  25  second-feet. 
August  21:  Gage  height,  1.52  feet;  discharge,  14  second-feet. 

MANANTICO  CREEK,  NEW  JERSEY. 

Manantico  Creek  is  one  of  the  principal  tributaries  of  Maurice  River, 
which  drains  into  Delaware  Bay.  It  flows  through  a  district  contain- 
ing several  thousand  acres  of  farming  and  sandy  lands  so  situated  as 
to  be  readily  irrigated  with  its  waters  by  diverting  the  latter  at  suit- 
able points.  In  the  case  of  this  creek  no  mills  have  made  use  of 
water  power  for  a  long  term  of  years,  and  the  prospects  of  appropri- 
ating water  rights  for  irrigation  are  therefore  favorable. 

The  following  discharge  measurements  of  Manantico  Creek  and  of 
Parvins,  Manaway,  and  Blackwater  branches,  three  small  tributaries 
that  enter  Maurice  River  above  Millville,  N.  J.,  were  made  during 
1901  by  George  A.  Mitchell: 

Miscellaneotis  discharge  measurements  of  Manantico  Creek  and  other  tributaries  of 

Maurice  River,  New  Jersey. 


Date. 

Stream. 

Locality. 

Gage 
heigbt. 

Dis- 
cbarge. 

1901. 
July  20     

Do 

July  25 

July  26 

Do 

Manantico  Creek 

.._do 

Parvins  Branch    

Blackwater  Creek 

Manaway  Branch 

Parvins  Branch 

.    .do -.- 

Hance^s  bridge 

Learning's  mills 

Malaga  road 

Feet. 
2.1 

14.8 
1.7 
1.5 
0.88 
0.27 
1.51 
2.45 
1.3 
2.7 
1.3 
2.0 
2.2 
4.3 
5.0 
8.2 
2.8 

Sec.  feet. 
28 
36 
2 

West  boulevard 

Above  Malaga 

East  avenue 

do 

4 
4 

jTily27 

August6 

August  7 

Do - 

0.8 

7 

Manantico  Creek 

...  do 

Hance's  bridge 

Learning's  mills 

West  boulevard  _ .    . . 

Malaga  road. 

Learning's  mills 

Malaga  road. 

W  est  boulevard 

Malaira  road 

36 
56 

August  14 

Do. 

Blackwater  Creek 

Manaway  Branch 

Manantico  Creek 

Manaway  Branch 

Blackwater  Creek  . .  . 

Parvins  Branch 

do 

12 
22 

August  19 

Do 

Do 

Do    

75 
54 
71 
14 

Do 

East  avenue. 

82 

August  21 

Manantico  Creek  -  ... 

Learning's  mills 

105 

LEHIGH  RIVER  NEAR  BETHLEHEM,  PA. 

The  gage  heights  of  Lehigh  River,  read  on  the  gage  at  the  old 
bridge  between  Bethlehem  and  South  Bethlehem,  Pa.,  were  furnished 
through  the  courtesy  of  Prof.  M.  Merriman,  of  Lehigh  University. 
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Daily  yage  height ^  in  feet,  of  Lehigh  River  near  Bethlehem,  Pa,,  for  1901. 


Day. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

Ang. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.5 
8.4 
3.8 
3.3 
3.1 
3.0 
3.0 
2.0 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 

3.5 

"2."8' 

2.'7' 

2.7 

2.7 

2.7 

8.4 

3.2 

3.6 

3.2 

2.6 
2.6 
2.6 
2.6 
2.5 
2.5 
2.5 
2.5 
2.5 

"2.*4" 

2.5 

2.8 
2.7 
2.6 
2.5 

1 

2.3; 

2.6 

2.7 

2.0 

2.6 

2.5 

2.6 

2.6 

2.7 

8.7 

4.3 

3.7 

3.4 

■i6.'5"' 
8.3 

17  .-. 

2.8 
2.8 
8.0 

8.2 
8.1 
8.1 
8.0 
2.0 
2.8 
2.8 
2.8 
2.8 
2.7 
2.7 
2.7 
2.6 

2.5 
2.6 
2.3 
2.3 

6.5 

2   ^ 

18 

4.1 

3 

'  10 

4 

1  30 

5 

21  

2.9 

6 

22 

2.2 
2.3 
2.5 

2.R 
2.8 
2.8 

7 

28 

2.7 
2.7 
2.7 

"8.'6" 

8 

24 

12.5 
10.7 
6.1 
4.8 
4.2 
8.7 
8.6 
3.5 

0 

'  26 

10 

20 

11 

27 

12 

28 

13 

29 

80 

6.0 

14 

16 

1 

31 

2.6 

16 

DBLAyTARE  RIVER  AT  LAMBERTVILLE,  N.  J. 

This  station  was  established  July  23,  1897,  by  E.  G.  Paul,  and  is 
described  in  Water-Supply  Paper  No.  47,  page  80.  Results  of  meas- 
urements, including  the  flow  of  the  Delaware  and  Raritan  Canal 
feeder,  for  1900  will  be  found  in  the  Twenty-second  Annual  Report, 
Part  IV,  page  112.  During  1901  the  following  measurements  of  dis- 
charge were  made  by  Mr.  Paul : 

August  31:  Gage  height,  5.07  feet;  discharge,  17,217  second-feet. 
October  30:  Gage  height,  3.65  feet;  discharge,  6,667  second-feet. 

A  measurement  waa  made  of  Bushkill  River,  a  tributary  of  the 
Delaware,  at  Bushkill,  Pa.,  on  October  25,  1901,  when  the  discharge 
was  found  to  be  118  second-feet. 

Daily  gage  height,  in  feet,  of  Delaware  River  at  Lambertville,  N,  J,,  for  1901, 


Day. 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

U 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28. 

29 

80 

81 


Jan. 


( 

2. 
3. 
3. 
4. 
4. 
3. 
3. 
3. 
3. 
3. 


( 
( 
( 

3. 

8. 

3. 

3. 

8. 

& 

2. 

2. 


•) 

96 

80 

56 

96 

25 

96 

80 

85 

80 

65 
»\ 

»S 

»i 

»i 

80 
80 
85 
36 
20 
26 
80 
70 


Feb. 


Mar. 


2.90 
8.06 
8.16 
3.10 
2.80 
3.20 
3.40 
8.06 
6.25 
5.40 
5.10 
5.80 
6.05 
4.85 
4.70 
4.70 
4.75 
6.50 
10.50 
9.80 
7.45 
6.85 
6.85 
8.10 
9.40 
8.10 
6.70 
6.15 


Apr. 


6.70 
6.40 
5.65 
6.05 
6.35 
6.70 
7.10 
7.86 
7.90 
7.20 
6.00 
6.20 
6.80 
5.65 
5.85 
5.2s 
6.15 
6.00 
4.90 
4.86 
5.65 
8.15 
9.75 
8.80 
8.95 
8.80 
7.75 
6.90 
6.80 
6.90 


May. 


5. 
5. 
6. 
4. 
4. 


6.55 
5.25 
5.50 
6.00 
80 
40 
10 
95 
75 
4.80 
6.45 
6.66 
7.50 
7.15 
6.55 
6.00 
6.60 
6.85 
6.15 
6.66 
5.85 
5.15 
4.95 
4.86 
4.85 
5.50 
5.95 
5.75 
6.05 
8.80 
9.60 


Jane. 


8.20 
7.26 
7.00 
6.70 
6.20 
5.70 
6.50 
5.95 
6.55 
6.00 
5.60 
6.16 
4.90 
4.70 
4.50 
4.40 
4.36 
4.20 
4.10 
4.00 
3.85 
3.80 
8.80 
8.75 
8.80 
3.66 
8.50 
8.50 
3.66 
8.46 


July. 


3.30 
3.20 
3.05 
3.10 
3.00 
8.00 
3.50 
4.16 
3.90 
3.70 
8.46 
8.60 
8.90 
3.76 
8.66 
3.45 
3.35 
8.40 
8.45 
3.35 
3.20 
2.95 
2.90 
2.70 
2.56 
2.60 
2.60 
2.55 
2.45 
8.80 
8.60 


Aug. 


3.60 
3.70 
3.85 
3.15 
2.85 
2.70 
3.96 
4.20 
4.00 
3.90 
8.86 
4.00 
8.80 
3.50 
3.40 
3.85 
8.15 
4.60 
7.26 
5.90 
5.20 
5.60 
6.25 
6.20 
9.86 
8.56 
6.75 
6.00 
5.46 
6.00 
4.75 


Sept. 


6.10 
5.06 
6.50 
5.46 
5.20 
4.80 
4.66 
4.85 
4.16 
4.05 
4.00 
4.00 
4.00 
4.00 
4.00 
4.80 
4.85 
4.25 
4.25 
4.80 
4.20 
4.05 
8.86 
8.76 
3.70 
8.55 
8.60 
3.46 
3.56 
4.40 


Oct. 

Nov. 

4.00 

8.60 

4.60 

3.60 

4.60 

8.60 

4.80 

3.60 

4.05 

8.40 

3.95 

3.45 

8.86 

3.35 

3.70 

3.25 

8.70 

8.25 

8.60 

3.86 

8.60 

8.80 

8.60 

8.26 

8.50 

8.80 

8.85 

8.75 

4.  HO 

4.20 

5.15 

4.10 

6.15 

4.00 

4.85 

3.86 

4.60 

8.80 

4.45 

3.66 

4.85 

3.65 

4.16 

3.60 

4.10 

8.60 

4.00 

8.75 

8.86 

4.00 

4.00 

3.85 

4.80 

8.75 

4.10 

8.70 

(•) 

8.60 

(•> 

8.00 

Dec 


^Biver  frosBon  at  gage. 
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TOHICKON  CREEK  AT  POINT  PLEASANT,  PA. 

This  station  is  described  in  Water-Snpply  Paper  No.  47,  page  81, 
where  are  also  given  tables  of  daily  discharge  in  second-feet  for  the 
years  1883  to  1899,  inclusive.  Daily  records  of  gage  height  were  not 
kept  during  1900.  The  following  figures  of  discharge  for  1901  were 
furnished  by  Mr.  John  E.  Codman,  hydrographer  of  the  water  depart- 
ment of  the  city  of  Philadelphia: 

DaUy  discharge,  in  second-feety  of  Tohickon  River  at  Point  Pleanant,  Pa,,  for  19()1, 


Day. 

Jan. 

23 
81 
86 
81 
81 
81 
27 
20 
17 
40 
1.850 
1,768 
371 
138 
97 
76 
64 
44 
23 
23 
27 
27 
27 
27 
27 
31 
24 
15 
14 
18 
12 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

6 
5 

\ 

4 
4 
4 
4 
4 
4 
4 
4 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
4 
3 
3 
4 
5 
5 
6 
7 

Aug. 

6 

4 

4 

4 

4 

4 

11 

15 

20 

17 

11 

9 

12 

9 

7 

7 

5 

803 

565 

206 

63 

278 

336 

627 

387 

95 

83 

71 

29 

23 

17 

Sept. 

608 
60 
42 
29 
34 
25 
27 
16 
11 
16 
19 
25 
85 
37 
29 
27 
21 
17 
17 
16 
16 
10 
7 
9 
11 
11 
10 
10 
8 
7 

Oct. 

11 

19 

38 

52 

40 

25 

21 

16 

11 

9 

9 

10 

< 

12 

31 
31 
18 
18 
14 
13 
17 
15 
10 
7 

10 

10 

0 

5 

i 

7 

Nov. 

Dec. 

1 

11 

10 

9 

10 

7 

4 

6 

7 

10 

11 

8 

8 

9 

9 

11 

11 

9 

9 

9 

9 

9 

0 

9 

9 

9 

9 

9 

9 

9 

11 

26 

65 

129 

120 

71 

71 

60 

168 

3,363 

858 

254 

606 

743 

868 

202 

140 

131 

131 

2,119 

800 

239 

205 

246 

306 

620 

056 

804 

367 

129 

^1 

77 

812 

795 

268 

276 

536 

807 

186 

96 

76 

66 

44 

81 

40 

57 

67 

51 

62 

283 

87 

74 

136 

181 

68 

58 

58 

53 

40 

480 

844 

1,219 

351 

184 

183 

158 

111 

73 

3S 

13 

280 
237 

248 

2:11 

145 

97 

97 

102 

81 

41 

15 

13 

11 

9 

8 

8 

6 

18 

23 

10 

1 

6 
6 
7 
6 
3 
4 
5 
5 
4 

1 

7 
5 
11 
14 
9 
6 
4 
5 
5 
4 
7 
8 
< 
^ 

9 

8 

6 

9 

10 

10 

10 

10 

123 

201 

101 

57 

61 

45 

84 

22 

2 

19 

3 

87 

4 

153 

5 

150 

6 

131 

7 

109 

8  

0 

81 
187 

10   

215 

11 

125 

12 

213 

13 

178 

14 

15 

165 
2,843 

16 

1.808 

17 

18 

758 
330 

19 

220 

20 

184 

21 

l,2tO  1   8 

667    7 

'   »)6    11 

1.107    17 

3,388    28 

636  1   40 

230  1  178 

166  ,  351 

\n      461 

158 

22 

131 

23 

131 

24 

131 

26 

131 

SB 

371 

27 

806 

28 

567 

29 

3,817 

ari 

140 

483 
38ft 

4,080 

31 

1.034 

Me«m     

145 

9 

461 

404   202 

1 

58 

5 

123 

1 

.  40 

17 

27 

622 

216 
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NB8HAMINY  CREEK,  PENNSYLVANIA,  BELOW  THE  FORKS. 

This  station,  which  was  established  in  1884,  is  described  in  Water- 
Fupply  Paper  No.  47,  page  90,  where  are  also  given  figures  of  daily 
discharge  for  the  years  1884  to  1900,  inclnsive.  Results  by  months 
and  a  diagram  of  the  daily  discharge  for  1900  are  given  on  page  117 
of  the  Twenty-second  Annual  Report,  Part  IV.  The  following  table 
of  daily  discharge  for  1901  was  furnished  by  Mr.  John  £.  Cod  man: 

Daily  discharge^  in  aecond-feet,  of  Neshaminy  CreekyPennsylvania,  below  the  forks, 

for  1901, 


Day. 


Jan. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

18 

17 

18 

19 

20 

21 

22 

23 

24 

2S 

2S 

27 

28 

29 

30 

31 

Mean 


180 

66 

36 

31 

31 

31 

81 

31 

31 

81 

668 

1.966 

828 

140 

116 

106 

106 

88 

72 

72 

72 

72 

63 

64 

64 

64 

63 

68 

64 

64 

48 


161 


Feb. 


41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
67 
72 
72 
72 
72 


46 


Mar. 

Apr. 

72 

129 

71 

116. 

61 

1,774 

67 

469 

80 

843 

80 

862 

72 

627 

63 

316 

63 

228 

143 

180 

4,624 

146 

469 

129 

237 

U6 

188 

106 

628 

116 

261 

126 

172 

115 

144 

101 

144 

92 

144 

920 

2,466 

i'*!i 

446 

627 

268 

272 

228 

1.318 

242 

1,563 

367 

677 

682 

823 

288 

286 

196 

194 

158 

176 

143 

421 

434 

May.  June. 


164 

169 

189 

140 

105 

101 

96 

91 

149 

672 

821 

699 

328 

230 

176 

164 

126 

136 

146 

115 

106 

97 

88 

88 

97 

130 

216 

373 

620 

1,029 


253 


242 
213 
509 

230 

167 

120 

169 

210 

126 

97 

88 

80 

72 

72 

72 

72 

72 

67 

41 

41 

67 

72 

57 

41 

41 

41 

67 

72 

108 

62 


111 


July. 


31 

31 

31 

31 

31 

62 

192 

217 

60 

66 

36 

1.320 

169 

446 

840 

289 

164 

284 

130 

89 

72 

72 

90 

107 

80 

153 

136 

89 

222 

467 

167 


Aug. 


182 


1G7 

80 

72 

72 

6:3 

71 

1,169 

466 

116 

80 

72 

199 

148 

89 

224 

246 

99 

771 

864 

630 

246 

176 

176 

2,385 

710 

285 

196 

164 

142 

119 

125 


331 


Sept.!  Oct. I  Nov.  Dec 


1,676 
358 

267 
211 
154 
139 
124 
110 
97 
88 
499 
666 
183 
135 
120 

lao 

126 

116 

97 

88 
86 
77 
63 
69 
66 
48 
46 
46 
60 
77 


196 


73 
69 
64 
62 
48 
42 
36 
39 
36 
31 
84 
34 
36 
68 
60 
48 
39 
34 
27 
46 
81 
34 
40 
40 
27 
27 
27 
22 
27 
27 


39 


20 
18 
18 
18 
20 
22 
22 
22 
22 
22 
20 
20 
22 
22 
19 
19 
20 
18 
18 
18 
18 
18 
20 
1,178 
304 
125 
84 
69 
76 
68 


78 


48 
48 
379 
400 
279 
369 
246 
145 
104 
115 
111 
06 
08 
130 
2.645 
313 
£17 
218 
213 
213 
213 
213 
218 
218 
218 

seo 

1,301 

272 

2,796 

8.829 

687 


548 
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PBBKIOMEN  CREEK  AT  FREDERICK,  PA. 

Measurements  of  this  creek  were  begun  on  August  20,  1884.  The 
station  is  described  in  Water-Supply  Paper  No.  47,  page  98,  and  fig- 
ures of  monthly  flow  for  1900  are  given  on  page  121  of  the  Twenty- 
second  Annual  Report,  Pajt  IV.  The  following  record  of  daily  dis- 
charge for  1901  was  furnished  by  Mr.  John  E.  Codman,  hydrographer 
of  the  water  department  of  the  city  of  Philadelphia: 

Daily  discharge,  in  second-feet^  of  Perkiomen  Creek  at  Frederick,  Pa,,  for  190U 


Day 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

68 

88 

84 

76 

71 

71 

67 

47 

88 

43 

189 

250 

168 

140 

86 

«7 

84 

102 

86 

63 

67 

46 

46 

60 

67 

62 

46 

60 

122 

168 

Oct. 

138 

128 

138 

120 

102 

84 

60 

46 

36 

31 

36 

36 

41 

260 

198 

163 

116 

84 

61 

41 

46 

46 

46 

62 

68 

52 

41 

56 

60 

66 

66 

Nov. 

Dec. 

1 

138 

98 

62 

37 

31 

36 

36 

36 

36 

47 

397 

1.628 

826 

170 

143 

147 

138 

110 

76 

52 

49 

64 

67 

62 

62 

58 

52 

46 

46 

41 

47 

62 
4A 
46 
46 
40 
86 
38 
36 
41 
46 
41 
36 
41 
41 
36 
36 
41 
41 
60 
84 
60 
36 
41 
38 
29 
36 
46 
46 

46 
107 
168 
178 
200 
188 
106 
66 
204 
279 

4,717 
464 
268 
212 
421 
324 
244 
178 
188 
138 

1.996 
613 
308 
265 
256 
361 
604 
322 
217 
148 
100 

96 

85 

1.046 

612 

317 

228 

487 

287 

213 

148 

110 

92 

92 

80 

71 

86 

93 

71 

58 

118 

420 

411 

224 

962 

2.237 

627 

316 

216 

178 

168 

124 
116 

168 

168 

97 

84 

80 

67 

107 

276 

782 

667 

284 

178 

138 

115 

97 

92 

84 

89 

94 

88 

102 

102 

140 

233 

284 

290 

711 

1.113 

365 

245 

230 

372 

184 

181 

120 

820 

647 

171 

HI 

83 

76 

63 

66 

67 

67 

68 

62 

41 

41 

60 

92 

72 

40 

52 

47 

41 

41 

36 

86 

86 
38 
36 
31 
29 
21 
12 
42 
32 
32 
31 
72 
62 
49 
49 
56 
46 
38 
41 
36 
29 
38 
52 
49 
43 
38 
44 
49 
43 
187 
78 

38 
44 

86 

140 

102 

36 

448 

208 

88 

59 

40 

41 

46 

62 

62 

43 

38 

1.433 

964 

171 

173 

125 

148 

228 

273 

148 

110 

80 

n 

100 
120 

46 
46 
46 
61 
58 
66 
50 
47 
46 
41 
86 
41 
52 
62 
46 
46 
41 
41 
46 
49 
49 
46 
46 
368 
316 
156 
86 
58 
56 
66 

68 

2 

63 

3 

178 

4 

326 

6 

145 

6 

08 

7 

76 

8 

60 

9 

64 

10 

136 

11 

160 

12 

106 

13 

97 

14 

137 

15 

2.764 
354 

16 

17 

18 

19 

179 
148 
110 

20 

88 

21 

76 

22 

56 

23 

61 

24 

66 

25 

26 

60 
119 

27 

28. 

1,004 
272 

29 

6.017 

8,601 

625 

30 

31 

Mean 

139 

44 

441 

337 

236 

119 

44 

184 

87 

80 

72 

557 
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WISSAHICKON  CREEK  NEAR  PHILADELPHIA,  PA. 

This  station  is  described  in  Water-Supply  Paper  No.  48,  page  107, 
whei-e  also  are  given  tables  of  daily  discharge  for  the  years  1897  to 
1900,  inclusive.  Figures  for  the  monthly  flow  for  1899  and  diagrams 
of  daily  discharge  for  the  period  of  observation,  1897  to  1899,  inclu- 
sive, will  be  found  in  the  Twenty-first  Annual  Report,  Part  IV,  x>age8 
81  and  82.  Similar  figures  for  1900  will  be  found  in  the  Twenty- 
second  Annual  Report,  Part  IV,  page  124. 

Daily  discharge ,  in  aecond-feet,  of  Wisaahickon  Creek  near  Philadelphia^  J\i., 

far  1901. 


Day. 

Jan. 

Feb. 

Mar. 

Aug.* 

Sept. 

Oct. 

Not. 

Dec. 

1 

106 
85 

102 
81 
22 
22 
20 
19 
19 
12 
18 
19 

224 

240 
68 
87 
80 
52 
31 
81 
31 
31 
31 
31 
81 
31 
31 
31 
31 
27 
22 

27 
27 
27 
47 
64 
64 
47 
47 
42 
20 
20 
20 
26 
27 
22 
48 
64 
64 
64 
64 
64 
47 
26 
19 
16 
27 
30 
22 

24 
17 
17 
17 
17 
19 
19 
17 
19 

20 

20 

20 

10 

20 

20 

271 

102 

80 

42 

47 

81 

261 

261 

27 

22 

27 

365 

398 

244 

118 

81 

81 

1,095 

327 

131 

21 

21 

87 

48 

27 

99 
99 
20 
24 
31 
26 
21 
22 
27 
26 
88 
43 
31 
81 
31 
30 
30 
27 
24 
28 
28 
27 
24 
27 
27 
23 
24 
24 
24 
32 

30 
39 
42 
38 
83 
33 
33 
29 
23 
29 
34 
84 
34 
47 
48 
20 
23 
27 
81 
81 
85 
42 
42 
31 
20 
17 
16 
16 
17 
16 
17 

16 
16 
16 
16 
15 
14 
13 
14 
15 
14 
14 
14 
13 
13 
15 
15 
15 
14 
14 
14 
14 
L5 
18 
515 
141 
62 
18 
18 
16 
16 

17 

2 

19 

8 - 

4 

82 
151 

5 

26 

6 

20 

7 

19 

8 

18 

9 

17 

10 

18 

11 

20 

12 

20 

13 

18 

14 

18 

15 

41 

16 

se 

17 

38 

18 

19 

22 

21 

20 

28 

21 

24 

22 

23 

23 

21 

24 

20 

26 

21 

26 

81 

27 

486 

28 

77 

29 

1.280 

30 

1,188 

31 

250 

• 

Mean 

54 

38 

kl8 

138 

32 

30 

37 

133 

»No  record  for  April,  May,  June,  and  July. 
^  March  1  to  9,  inclusiye. 
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SCHCTLKILL  RIVER  ABOVE  PHILADELPHIA,  PA. 

This  river  is  described  in  Water-Supply  Paper  No.  48,  page  109, 
Records  of  the  height  of  the  river  at  Fairmount  dam  have  been  kept 
for  many  years,  but  measnrements  for  computing  the  daily  discharge 
were  not  made  until  1898,  The  first  of  the  following  tables  does  not 
represent  the  total  flow  of  the  stream,  but  the  amount  wasted  over  the 
flashboards  at  the  dam,  to  which  must  be  added  the  pumpage  from 
the  river,  the  leakage,  and  the  quantity  used  for  power  at  Fairmount. 
The  second  table  is  an  estimate  of  the  total  monthly  yield,  in  cubic 
feet,  including  the  foregoing  items.  The  figures  were  furnished  by 
Mr.  John  E.  Codmau,  hydrographer  for  the  water  department  of  the 
city  of  Philadelphia. 

Da&g  diatAarge,  in  aeeond-feet,  of  SehuylkiB  Rimr  above  PhUaddpkia.  Pa.,  for 
1901,  beiTig  amount  teaated  over  flashboards  at  Fatrvumnt  dam. 


Dar- 

Jku. 

M^T.' 

Apr. 

M.7. 

Jnne. 

Jaly. 

A... 

Sept. 

Oct 

Nov. 

Dec. 

OB 

1; 

1 

IM 

1.4S1 

1 
ii 

1 

107 
06 

sao 

820 

■1 

no 

-168 

IS 

16a 

i 
1 

i 

Is 

■■i 

■■     » 
1      » 

1      T& 

1      Q 

i:    X 

i      H 

:    s 

i  i 

■3 

'•I?l 

'tw 

'SS 

M 

68S 

ais 

lie 

''1 

..."^. 

11 
1 

1 

*■??? 

158 

i:g 

la 

!:S 



m 

"W 

1,(BT 

'  No  record  for  Pebmiry. 
Tbtal  monthlv  yidd  of  SchuylkiU  River  above  Philadelphia.  Pa. ,  for  1901. 


Montb. 

Yield. 

MODtb. 

Yield. 

CiMc/fet. 

8.7»,B!8.<nn 
1,568,678,000 
18,084,338.000 
B,Ga6,3!»,U0U 
7,806,038.000 
8. 341.  OW.  000 

Oibiefttt. 

8.5^966,000 

.!:fa.»:IS8 
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NORTH  BRANCH   OF  SUSQUEHANNA  RIVER  AT  WILKBSBARRE,   PA. 

This  station,  which  was  established  by  E.  G.  Paul  on  March  30, 
1899,  is  described  in  Water-Supply  Paper  No.  48,  page  110.  The 
results  of  measurements  for  1900  will  be  found  in  the  Twentj'-second 
Annual  Report,  Part  TV,  page  125.  During  1901  no  measurements  of 
discharge  were  made  at  this  point. 

Daily  gage  height ^  in  feet ^  of  North  Brandi  of  Susquehanna  River  at  Wilkesbarre, 

Pa.,  for  1901, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

4.50 

4.oa 

3.60 
3.60 
8.60 
3.60 
4.30 
4.00 
4.00 
3.90 
3.80 
3.80 
3.60 
3.60 
3.40 
3.20 
3.20 
3.60 
3.40 
3.30 
3.10 
3.00 
3.10 
3.10 
3.00 
3.00 
2.90 
2.90 
3.00 
3.30 
3.60 

Ang. 

Sept. 

Oct. 

3.90 
3.70 
4.00 
4.30 
4.00 
8.90 
3.70 
3.60 
8.40 
3.30 
3.20 
3.20 
8.30 
3.50 
4.10 
4.30 
4.40 
4.30 
4.20 
4.00 
8.90 
3.80 
8.70 
3.70 
3.60 
8.40 
3.40 
8.40 
8.20 
8.10 
8.10 

Nov. 

Dec. 

1 

10.00 

10.60 

9.50 

8.70 

8.60 

7.20 

7.10 

7.00 

7.90 

7.00 

7.80 

7.80 

8.10 

9.00 

12.00 

14.60 

14.00 

13.60 

12.60 

11.60 

9.40 

10.50 

11.00 

11.00 

11.70 

11.00 

10.50 

10.00 

0.50 

9.30 

0.10 

8.60 
8.40 
8.80 
8.40 
8.00 
7.80 
7.80 
7.70 
7.70 
7.50 
7.60 
7.60 
7.40 
6.90 
7.00 
7.10 
7.30 
7.30 
7.20 
6.90 
6.90 
6.70 
6.80 
6.40 
6.40 
6.30 
6.20 
6.30 

6.20 

6.10 

6.10 

6.10 

6.20 

6.00 

5.90 

5.80 

6.70 

6.50 

8.40 

18.80 

12.20 

9.70 

8.90 

9.10 

8.80 

8.30 

8.00 

10.10 

12.15 

14.80 

14.50 

12.90 

12.90 

13.80 

17.15 

21.40 

19.46 

15.50 

12.90 

9.70 

8.80 

8.30 

9.30 

10.80 

11.90 

16.20 

18.05 

16.90 

14.70 

13.20 

11.80 

10.70 

10.10 

9.60 

9.30 

8.90 

8.50 

8.10 

7.90 

11.05 

18.10 

17.10 

14.80 

14.70 

13.60 

12.30 

11.00 

9.60 

8.  CO 

7.80 
7.20 
8.70 
8.90 
8.10 
7.50 
6.80 
6.00 
5.90 
5.80 
6.40 
7.80 
9.50 
9.80 
9.10 
8.00 
7.10 
6.70 
6.80 
7.00 
7.10 
6.50 
6.40 
7.90 
9.00 
8.30 
r.60 
7.40 
10.60 
16.85 
17.55 

14.56 
11.70 
11.00 
10.60 
9.20 
8.10 
8.10 
0.00 
9.30 
8.90 
8.00 
7.20 
6.56 
6.10 
5.90 
5.70 
5.50 
5.30 
4.90 
4.70 
4.60 
4.40 
4.50 
5.60 
5.70 
5.70 
5.00 
4.20 
4.60 
4.20 

3.40 
8.20 
8.00 
3.00 
8.00 
3.00 
8.00 
3.30 
3.20 
3.10 
3.20 
8.30 
8.10 
3.10 
3.20 
3.60 
3.70 
8.15 
5.00 
4.81) 
4.60 
6.05 
6.90 
6.50 
10.50 
9.20 
7.10 
6.10 
5.30 
4.80 
4.90 

5.80 
5.00 
5.70 
5.80 
5.00 
4.60 
4.20 
3.80 
3.70 
3.60 
3.80 
3.80 
3.30 
3.30 
3.20 
3.30 
3.60 
3.80 
4.00 
4.20 
4.10 
3.90 
3.70 
3.60 
3.40 
8.20 
8.20 
3.10 
3.30 
8.80 

3.20 
3.20 
3.10 
3.10 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
2.90 
3.00 
3.00 
3.50 
4.00 
4.70 
4.50 
4.20 
4.10 
4.00 
4.00 
3.90 
8.80 
3.80 
6.00 
9.10 
7.60 
6.20 
5.50 
5.70 

7.30 

2 

6.70 

3 

6.80 

4 

•9.30 

6 

9.90 

6 

0.40 

7 

9.00 

8 

8.80 

0 

8.70 

10 

11 

11.70 
12.10 

12 

11.70 

13 

10.10 

14 

8.80 

15 

20.40 

16 

96.75 

17 

22.80 

18 

15.00 

19 

11.00 

20 

8.20 

21 

22 

7.80 
9.50 

23 

11.30 

24 

11.70 

25 

i3.ro 

18.50 

laao 

26 

27 

28 

15.  w 

29 

30 

31 

18.10 
13.10 
18  60 

*  River  frozen  over. 


NORTH  BRANCH   OF  SUSQUEHANNA  RIVER  AT  DANVILLE,  PA. 

This  station,  which  was  established  March,  25,  1899,  by  E.  G.  Paul, 
is  described  in  Water- Supply  Paper  No.  48,  page  111.  The  results  of 
measui*einents  for  1900  will  be  found  in  the  Twenty-second  Annual 
Report,  Part  IV,  page  126.  During  1901  measui*ements  were  made 
by  Mr.  Paul,  as  follows: 

August  19:  Qage  height,  7.50  feet;  discharge^  27,714  second-feet. 
October  27:  Gage  height,  8.10  feet;  discharge,  4,510  second-feet 


MIDDLE   ATLANTIC   COAST   DRAINAGE. 
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Daily  gaffe  height,  in  feet,  of  North  Branch  of  Stutquehanna  River  at  Danville,  Pa,, 

for  1901, 


Day. 


1 

« 

3 

4 

5 

6 

7 

8 

tf 

10 

11 

12 

13 

14 

15 

Itf 

17 

18 

19 

20 

21 

23 

23 

24 

25 

26 

27. 

2K 

2» 

au. 

31 


Apr. 


8.50 
7.66 
7.20 
7.60 
8.66 
9.40 
8.00 
8.66 
7.80 
7.46 
7.10 
6.75 
6.60 
8.60 
8.16 
7.80 
7.46 
7.10 
6.75 
6.60 
6.90 
12.60 
16.25 
12.75 
12.05 
11.70 
10.66 
8.90 
8.25 
7.35 


May. 


0.66 
6.10 
6.60 
7.60 
7.36 
0.65 
6.05 
6.35 
5.30 
flL60 
5.00 
6.70 
6.60 
7.96 
7.85 
7.05 
6.30 
5.80 
5.80 
6.70 
5.95 
5.75 
5.35 
5.40 
6.55 
7.40 
6.90 
6.40 
8.00 
12.70 
14.95 


June 


13.60 
9.06 
9.65 
9.15 
8.30 
7.30 
6.80 
7.80 
7.60 
7.66 
7.00 
6.40 
5.00 
5.20 
5.00 
4.05 
4.00 
4.00 
4.45 
4.10 
4.00 
3.90 
3.90 
4.26 
5.35 
4.70 
4.45 
4.10 
3.85 
3.80 


July. 


8.70 
3.70 
3.40 
3.20 
3.10 
8.10 
3.10 
3.00 
3.60 
8.40 
3.30 
3.80 
3.20 
3.10 
3.00 
2.90 
2.90 
3.00 
3.10 
3.00 
2.90 
2.80 
2.70 
2.00 
2.00 
2.00 
2.00 
2.00 
2.50 
2.70 
2.90 


Aug. 


3.30 
3.00 
2.70 
2.00 
2.00 
2.00 
2.70 
2.90 
8.10 
2.90 
3.60 
3.30 
8.00 
2.90 
2.80 
2.80 
2.80 
0.00 
7.85 
5.00 
4.55 
4.75 
6.30 
8.10 
11.02 
9.25 
7.55 
0.15 
5.35 
70 
40 


4. 
4. 


Sept. 


4.00 
5.10 
4.90 
4.90 
4.80 
4.25 
3.05 
8.70 
3.50 
3.35 
3.25 
3.10 
3.00 
3.05 
3.00 
10 
10 
40 
3.50 
3.60 
3.00 
3.00 
3.40 
40 
10 
00 
90 

2.W 
3.20 


3. 
3. 
8. 


3. 
3. 
3. 

2. 


Oct. 


8.50 
3.50 
8.85 
4.06 
3.85 
8.70 
3.50 
3.30 
3.20 
8.20 
8.10 
8.00 
2.90 
8.90 
3.85 
3.90 
3.90 
3.90 
3.80 
3.90 
3.00 
3.50 
3.40 
8.30 
3.30 
3.20 
3.10 
3.10 
3.00 
3.00 
2.90 


Nov. 


2.90 
2.90 
2.80 
2.80 
2.80 
2.70 
2.70 
2.60 
2.60 
2.00 
2.00 
2.00 
2.80 
2.90 
3.00 
3.45 
3.90 
3.90 
8.00 
3.50 
8.50 
3.50 
3.40 
3.40 
3.70 
6.17 
7.00 
5.85 
4.95 
4.35 


Dec. 


•Ice. 


WEST  BRANCH  OF  SUSQUEHANNA  RIVER  AT  WIL.LIAM8PORT,  PA. 

Observations  of  water  height  on  the  West  Branch  have  been  made 
for  several  yeara  from  the  Market  street  bridge.  A  bench  mark  and 
datum  for  observation  gage  were  established  March  1,  1895,  under 
the  direction  of  Mr.  George  D.  Snyder,  city  engineer,  who  has  since 
that  time  had  daily  gage  height  read  and  has  supplied  this  office  with 
copy,  which  is  published  herewith.  A  discharge  measurement  was 
made  August  16,  1901,  and  a  wire  gage  erected  on  the  upper  side  of 
Market  street  bridge  for  more  conveniently  making  daily  readings. 
The  length  of  the  wire  from  the  extreme  end  of  the  weight  to  the 
marker  is  40.29  feet.  The  distance  from  the  center  of  the  gage  pul- 
ley to  the  surface  of  the  water  is  38.66  feet  when  the  gage  reads  0  06 
foot. 

A  bench  mark  cut  in  the  face  of  the  left  bank  abutment  is  10  feet 
above  datum  of  the  gage.  The  following  discharge  measurements 
were  made  during  1901  by  E.  G.  Paul: 

August  16:  Gage  height,  0.90  foot,  discharge.  1,932  second-feet 
October  25:  Gage  height.  0.66  toot,  discharge,  1,807  second-ieet. 
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Daily  gage  height,  in  feet,  of  West  Branch  of  Susquehanna  River  at  WiMiams- 

port.  Fa.  J  for  1896, 


Day. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

0.1 
0.1 
0.2 
0.3 
0.8 
0.2 
0.1 
0.2 
0.2 
0.1 
0.1 
0.2 
0.2 
0.2 
0.2 
0.3 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.1 
0.0 
-0.1 
-0.1 
-0.1 
-0.1 
-O.l 
-0.2 

Nov. 

Dec. 

1 

2 

8.0 
0.0 
10.5 
9.5 
0.0 
6.5 
4.5 
4.5 
5.0 
5.2 
5.8 
5.5 
5.5 
5.2 
6.0 
6.5 
5.5 
5.0 
4.7 
4.5 
4.2 
4.5 
5.0 
5.6 
6.0 
8.7 
0.2 
7.7 
6.7 
6.5 
6.8 

6.0 
6.0 
7.2 
6.5 
5.8 
5.4 
6.0 
7.0 
11.0 
12.0 
11.0 
7.9 
6.5 
8.0 
10.5 
8.5 
6.0 
5.8 
5.3 
5.3 
4.5 
8.6 
8.4 
8.2 
2.0 
2.6 
2.6 
2.5 
2.5 
2.2 

2.1 
1.9 
1.9 
1.9 
1.8 
1.8 
1.6 
2.2 
2.9 
3.2 
2.8 
2.7 
2.8 
4.8 
3.8 
8.8 
3.0 
2.8 
2.6 
2.8 
2.2 
2.0 
1.9 
1.8 
1.7 
1.7 
2.0 
8.5 
3.6 
8.2 
8.0 

2.4 
2.1 
1.0 

1.8 
1.5 
1.5 
1.4 
1.2 
0.8 
0.5 
0.4 
0.2 
0.2 
0.4 
0.8 
0.8 
0.7 
0.7 
0.6 
0.6 
0.6 
0.4 
1.0 
1.4 
1.7 
1.8 
1.7 
6.2 
4.9 
4.0 

4.5 
3.7 
8.0 
2.8 
1.7 
1.6 
1.5 
1.8 
1.2 
1.6 
1.5 
1.5 
1.6 
1.5 
1.4 
1.8 
1.2 
1.1 
1.0 
0.8 
0.7 
0.9 
0.8 
0.8 
0.9 
1.0 

-0.2 
0.0 

+0.1 
0.1 
0.4 

0.3 
0.2 
0.2 
0.1 
0.1 
0.0 
0.0 
0.8 
0.8 
0.3 
0.4 
0.7 
1.8 
1.5 
0.5 
0.6 
0.7 
0.9 
1.1 
1.1 
1.1 
1.2 
1.3 
1.4 
1.4 
1.5 
1.3 
1.3 
1.8 
1.4 
1.4 

0.4 

0.4 

0.8 

0.8 

0.2 

0.2 

0.1 

0.0 

0.0 

0.8 

1.6 

1.8 

0.0 

0.7 

0.5 

0.4 

0.6 

0.1 

0.2 

0.2 

0.1 

0.0 

-0.1 

-0.2 

-0.2 

-0.2 

-0.1 

-0.1 

0.0 

+0.2 

-0.1 

-ai 

0.0 
0.0 
-0.1 
-0.1 
0.0 
+0.1 
0.1 
0.8 
0.3 
0.4 
0.4 
0.3 
0.3 
0.2 
0.2 
0.2 
0.2 
0.3 
0.3 
0.3 
0.2 
0.2 
0.4 
0.5 
2.9 
3.1 
2.3 
2.1 

1.6 

3 

1.6 

4 

1.4 

5 

1.4 

6 : 

1.3 

7 

1.0 

8 

1.1 

9 

1.1 

10 

1.0 

11 

12 

1.0 
0.0 

18 

0.8 

14 

0.6 

15 

16 

17 

0.4 
0.3 

as 

18. 

0.3 

19 

20 

0.2 
0.3 

21 

0.2 

JU*.  ...............^...  ...........  *, 

1.6 

23 

2L4 

24 

2.6 

25 

2.4 

28 

2.2 

27 

2.4 

28 

7.0 

20 

6.5 

80 

4.5 

31 

5.4 

Daily  gage  height,  in  feet,  of  West  Branch  of  Susquehanna  River  at  WiUiams- 

port.  Pa.  f  for  1896, 


Day. 


1 
2 
3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
20 
30 
31 


Jan. 

Feb. 

Mar. 

6.8 

1.9 

6.5 

4.5 

2.0 

6.6 

4.1 

2.4 

6.1 

8.8 

4.1 

4.7 

3.5 

4.1 

3.0 

3.3 

3.9 

4.1 

3.1 

10.8 

4.0 

2.9 

9.2 

3.9 

2.4 

6.8 

8.9 

2.4 

6.1 

8.8 

2.3 

5.3 

3.6 

2.1 

4.3 

3.1 

2.0 

4.1 

2.4 

2.0 

8.7 

2.7 

1.8 

8.7 

2.4 

1.7 

4.6 

2.0 

1.5 

4.3 

2.4 

1.4 

8.6 

2.5 

1.3 

8.2 

2.4 

1.3 

1.7 

3.6 

1.4 

1.5 

8.8 

1.4 

2.2 

3.8 

1.4 

1.9 

4.6 

1.6 

2.8 

4.2 

2.5 

8.2 

4.1 

2.7 

3.1 

4.2 

2.9 

2.3 

4.8 

2.9 

2.6 

5.6 

2.5 

4.0 

7.1 

2.2 

10.8 

2.0 

13.9 

Apr. 


18.0 
11.0 
10.0 
8.5 
7.1 
6.1 
5.8 
5.6 
5.1 
4.7 
4.8 
53 
5.7 
7.8 
8.3 
7.5 
6.8 
6.1 
5.7 
5.2 
4.7 
4.7 
4.5 
4.4 
4.1 
4.2 
4.1 
&8 
8.7 
8.7 


May. 


8.5 
8.4 
3.1 
3.0 
2.8 
2.6 
2.4 
Z8 
2.2 
2.1 
1.9 
1.9 
1.6 
1.6 
1.5 
1.5 
1.5 
1.6 
1.4 
1.3 
1.4 
1.8 
1.8 
1.1 
1.0 
1.1 
1.1 
1.2 
1.2 
1.0 
1.5 


June. 

July. 

Axig. 

Sept. 

Oct. 

Nov. 
2u8 

1.8 

8.1 

6.5 

0.5 

6.8 

2.0 

2.7 

6.7 

0.4 

6.8 

2.3 

1.7 

2.3 

6.9 

0.4 

5.8 

2.8 

1.4 

2.0 

6.9 

0.4 

4.5 

2.1 

1.3 

2.3 

4.8 

0.4 

3.2 

2.5 

1.2 

2.4 

4.0 

0.5 

1.7 

7.5 

1.4 

2.3 

8.5 

0.5 

1.5 

6.9 

1.6 

2.1 

8.7. 

0.6 

1.3 

6.2 

2.6 

2.0 

3.2 

0.7 

0.9 

5.4 

5.3 

3.3 

2.9 

0.6 

0.9 

4.5 

4.3 

3.0 

2.7 

0.4 

0.8 

4.3 

3.4 

2.6 

2.5 

0.4 

0.7 

8.9 

2.9 

2.2 

2.2 

0.4 

9.8 

4.0 

2.5 

1.9 

2.5 

0.4 

10.8 

4.0 

2.2 

1.7 

2.8 

0.5 

9.8 

3.6 

2.2 

1.8 

2.1 

0.6 

8.2 

3.1 

2.1 

1.9 

1.8 

0.6 

6.5 

3.1 

4.1 

2.2 

1.5 

0.9 

6.1 

3.0 

4.0 

2.8 

1.4 

0.6 

5.4 

2.8 

8.5 

1.8 

1.2 

1.5 

4.7 

2.7 

3.0 

1.6 

1.0 

2.0 

4.0 

2.7 

2.6 

1.7 

0.9 

1.6 

8.7 

2.7 

2.4 

1.8 

0.9 

0.7 

8.6 

2.6 

2.1 

2.0 

0.8 

0.6 

8.5 

2.6 

3.5 

§-^ 

1.0 

0.8 

8.4 

2.8 

7.0 

3.1 

1.0 

0.3 

3.3 

2.8 

6.2 

8.8 

0.9 

0.4 

8.2 

2.8 

5.1 

8.9 

0.6 

0.5 

3.0 

2.8 

4.4 

5.0 

0.6 

0.6 

2.7 

8.8 

8.8 

6.8 

0.6 

1.3 

2.5 

4.0 

6.8 

0.5 

2.5 

Dec 


4.0 
3.8 
3.3 
3.1 
2.9 
2.4 
2.0 
1.7 

as 

4.4 

A.0 
4.2 
4.0 

as 
as 
a2 

2.9 
2.9 
2-7 
2.5 
2.3 
2.2 
2.1 
2.4 
2.2 
2.0 
1.8 
1.5 
1.3 
1.6 
1.8 


KIDDLE   ATLANTIC   COAST   DBAINAGE. 
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DaUy  gage  height,  in  feet,  of  West  Branch  of  Susquehanna  River  at  Wittiamsport, 

Pa.,  for  1897. 


Day. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

Jnly. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

1.9 
2.0 
2.1 
2.1 
2.8 
3.9 
3.5 
3.0 
3.0 
3.0 
3.0 
8.2 
2.9 
1.8 
1.7 
2.2 
2.2 
2.2 
2.6 
2.2 
1.4 
1.6 
2.0 
2.2 
2.4 
2.2 
2.3 
1.6 
L8 
1.9 
1.8 

1.6 
1.6 
1.6 
1.6 
1.5 
1.5 
3.7 
4.1 
3.9 
3.7 
3.6 
3.6 
3.3 

ao 

2.7 
2.7 
2.7 
2.8 
3.6 
3.6 
3.7 
3.9 
6.1 
8.8 
7.8 
6.3 
6.2 
4.3 

4.0 
8.6 
8.1 
6.1 
7.0 
7.4 
10.4 
9.1 
7.6 
6.9 
7.8 
8.6 
8.8 
8.6 
7.7 
6.7 
6.1 
6.1 
6.3 
6.4 
8.3 
8.8 
8.5 
8.8 
11.3 
10.2 
8.4 
7.1 
6.2 
6.3 
4.7 

4.3 

4.0 

3.7 

3.4 

3.2 

3.3 

3.6 

8.8 

4.0 

8.0 

8.8 

7.8 

6.7 

6.9 

6.6 

6.6 

7.8 

6.9 

6.1 

6.4 

4.9 

4.4 

4.0 

3.7 

3.4 

3.1 

3.1 

3.0 

2.9 

2.7 

2.6 

3.9 

6.2 

8.8 

8.6 

7.9 

7.2 

6.1 

6.6 

4.9 

4.6 

4.6 

4.4 

6.6 

7.4 

7.1 

6.9 

6.4 

4.8 

4.8 

4.6 

4.4 

3.8 

3.2 

3.0 

2.8 

2.7 

2.6 

2.4 

§' 
210 

1.9 
1.8 
1.8 
2.4 
2.3 
2.0 
1.7 
1.6 
1.6 
1.8 
1.8 
1.7 
1.5 
1.4 
1.8 
1.2 
1.1 
1.1 
1.1 
1.3 
1.5 
1.2 
1.1 
1.1 
1.1 
1.2 
1.2 
1.2 
1.2 
1.0 

1.0 
1.0 
1.0 
0.9 
0.9 
0.7 
0.7 
0.7 
0.7 
0.8 
0.8 
1.0 
0.9 
0.9 
0.9 
1.0 
1.0 
1.1 
1.1 
1.1 
1.1 
1.2 
1.2 
2.0 
2.3 
2.5 
2.0 
3.1 
4.6 
4.8 
3.8 

3.1 

3.0 

2.6 

2.2 

2.1 

2.0 

2.4 

2.2 

2.1 

1.7 

1.6 

2.0 

1.9 

1.7 

1.6 

1.3 

1.1 

1.0 

0.8 

1.0 

1.1 

1.0 

0.9 

3.6 

2.8 

2.2 

1.6 

1.2 

1.0 

0.8 

0.8 

0.7 
0.7 
0.6 
0.6 
0.6 
0.4 
0.3 
0.3 
0.2 
0.2 
0.0 
0.0 
0.1 
0.1 
0.1 
0.2 
0.3 
0.4 
0.6 
0.6 
0.5 
0.6 
0.7 
0.8 
2.4 
2.3 
2.2 
2.0 
1.7 
1.1 

0.9 
0.9 
0.8 
0.7 
0.6 
0.5 
0.5 
0.4 
0.3 
0.3 
0.3 
0.3 
0.4 
0.6 
0.5 
0.6 
0.4 
0.3 
0.3 
0.3 
0.4 
0.5 
0.6 
0.7 
0.6 
0.6 
0.6 
0.6 
0.6 
0.4 
0.4 

0.4 
1.0 
4.8 
4.1 
8.1 
2.7 
2.3 
1.9 
1.8 
2.0 
2.1 
2.9 
2.6 
2.4 
2.2 
2.1 
2.3 
4.9 
4.6 
3.8 
3.4 
3.0 
2.7 
2.6 
2.3 
2.0 
2.5 
3.6 
5.7 
6.0 

4  4 

2 

3  8 

3 

3.4 

4 

5 

3.1 
4  0 

6 

4.5 

7 

6  0 

8 

4  7 

9 

4  1 

10 

3  8 

11 

12 

3.6 
8  8 

13 

4  0 

14 

4  1 

15 

4  8 

16 

7  4 

17 

7  7 

18 

6.7 

19 

6.8 

20 

6  9 

21 

6.3 

ffi 

4  9 

23 

4.6 

2* 

3.8 

35 

2S 

8.6 
3.3 

27 , 

3.0 

28 

3.1 

29 

2.4 

80 

31 

2.0 
2.2 

Daily  gage  height,  in  feet,  of  West  Branch  of  Susquehanna  River  at  Williamsport, 

Pa.,  for  1898. 


Day. 


1 

2 

3 

♦ 

5 

6 

7 : 

8 

9 

10 

11 

12 

13 , 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

28 

27 

28 

29 

30 

31 


Jan. 

Feb. 

* 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

2.0 

2.9 

3.6 

8.2 

4.6 

8.5 

2.0 

1.0 

1.1 

0.6 

1.9 

2.6 

3.2 

6.9 

4.1 

3.1 

1.6 

.9 

1.0 

.5 

1.7 

2.5 

3.2 

6.1 

4.0 

2.8 

1.4 

l.O 

.9 

.5 

1.7 

2.1 

3.1 

5.3 

3.8 

2.5 

1.3 

1.3 

.9 

.5 

1.8 

2.8 

3.0 

4.8 

3.4 

2.2 

1.1 

2.8 

.8 

.6 

2.0 

2.9 

2.9 

4.4 

3.5 

2.0 

1.0 

2.9 

.8 

1.1 

2.1 

3.1 

2.8 

4.0 

3.8 

1.8 

.9 

2.0 

.7 

1.0 

2.1 

3.0 

3.0 

3.7 

3.8 

1.8 

.8 

1.5 

.7 

1.3 

2.1 

2.9 

3.1 

3.5 

3.9 

1.6 

.8 

1.3 

.9 

1.2 

2.1 

2.9 

3.8 

3.3 

4.1 

1.4 

.8 

1.2 

1.0 

1.2 

2.6 

3.1 

4.7 

3.2 

3.7 

1.6 

.7 

1.1 

.8 

1.1 

2.6 

3.8 

6.3 

3.0 

3.4 

1.8 

.7 

1.0 

.6 

1.1 

2.9 

8.4 

9.0 

2.9 

3.2 

2.0 

.7 

1.0 

.7 

1.2 

9.6 

8.0 

9.4 

2.7 

3.0 

2.6 

.6 

1.7 

.6 

1.3 

8.7 

7.1 

9.4 

2.7 

3.0 

3.4 

.6 

1.4 

.6 

1.5 

7.6 

6.3 

7.2 

3.6 

2.9 

3.1 

.6 

1.2 

.6 

1.4 

8.2 

4.7 

6.2 

3.6 

3.0 

2.6 

.5 

1.0 

.5 

1.3 

7.2 

4.6 

6.8 

3.6 

3.0 

2.0 

.5 

1.0 

.6 

1.2 

6.1 

4.3 

5.4 

3.2 

4.0 

1.9 

.5 

1.4 

.4 

1.3 

5.3 

4.8 

9.(r 

3.1 

3.9 

1.8 

.6 

6.8 

.5 

2.3 

5.6 

5.3 

10.8 

3.0 

5.1 

1.7 

.7 

4.8 

.4 

2.7 

6.2 

6.4 

10.2 

3.0 

4.8 

1.6 

.8 

3.9 

.6 

4.2 

7;o 

6.0 

14.9 

2.9 

6.1 

1.6 

.8 

3.0 

.4 

9.0 

9.9 

5.3 

21.0 

4.0 

6.1 

1.4 

.7 

2.5 

.4 

8.9 

9.3 

5.0 

14.8 

7.7 

6.0 

1.3 

.7 

2.1 

.4 

7.0 

7.6 

4.6 

10.4 

8.7 

6.3 

1.2 

.7 

2.1 

.5 

6.0 

6.8 

4.2 

9.6 

8.2 

5.6 

1.1 

1.9 

1.9 

.5 

4.7 

6.0 

3.8 

7.1 

6.4 

6.3 

1.0 

1.9 

1.8 

.6 

5.0 

5.3 

6.3 

5.7 

4.8 

2.1 

1.3 

1.7 

.6 

4.7 

4.7 

9.9 

5.1 

4.3 

2.7 

1.0 

1.6 

.6 

4.2 

4.1 

■••••• 

10.1 

3.9 

1.0 

1.5 

3.6 

Nov. 


3.3 
3.0 
2.7 
2.4 
2.2 
2.0 
2.0 
1.8 
1.8 
1.8 
4.8 
9.4 
7.8 
6.3 
5.3 
4.9 
4.1 
3.6 
3.4 
3.2 
3.0 
2.8 
2.7 


UGCm 


2. 
2. 
2. 
2. 


1.0 
1.8 
1.8 


1.8 
1.9 
1.9 
2.1 
2.3 
2.6 
2.6 
2.5 
2.2 
2.0 
1.8 
1.6 
1.8 
1.6 
1.5 
1.4 
1.3 
1.4 
1.5 
1.7 
2.0 
2.6 
6.3 
8.3 
7.3 
6.3 
5.3 
4.7 
4.3 
4.1 
8.9 
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Daily  gage  height,  in  feet ,  of  West  Branch  of  Susquehanna  River  at  Willianuport, 

Pa,,  for  1899, 


Day: 

Jan. 

Feb. 

Mar. 

Apr. 

ISay. 

Jnna 

July. 

Ang. 

Sept. 

Oct. 

Nov. 

Dec 

1 

3.9 
8.9 
3.9 
8.8 
4.8 
7.0 
8.0 
6.8 
6.8 
4.8 
4.0 
8.9 
3.8 
4.8 
4.8 
6.8 
6.8 
6.8 
6.6 
4.6 
3.0 
3.9 
3.8 
8.8 
4.0 
4.2 
8.6 
8.5 
3.4 
8.2 
8.0 

8.0 
2.8 
2.6 
2.6 
2.6 
2.8 
2.8 
2.9 
2.9 
2.8 
2.7 
2.6 
2.4 
2.8 
2.8 
2.4 
2.6 
2.6 
2.8 
8.2 
3.8 
4.2 
6.3 
6.8 
7.3 
6.3 
6.8 
8.3 

7.8 
7.8 
7.8 
7.8 
11.8 
18.1 
11.8 
9.1 
7.3 
6.3 
6.4 
6.8 
7.3 
7.8 
7.1 
6.1 
5.8 
6.8 
7.6 
9.8 
8.8 
7.6 
6.8 
7.0 
6.8 
5.8 
5.8 
5.6 
6.6 
8.3 
7.8 

6.8 
6.4 
6.0 
5.3 
4.6 
4.3 
4.8 
6.8 
7.8 
7.8 
6.8 
6.3 
6.8 
7.8 
7.8 
6.8 
6.8 
5.1 
4.9 
4.6 
4.4 
4.2 
4.0 
8.7 
3.5 
3.8 
3.7 
8.6 
3.8 
3.1 

2.9 
2.8 
2.7 
2,7 
2.9 
2.6 
2.8 
2.2 
2.8 
3.4 
2.4 
2.7 
2.6 
2.4 
2.3 
2.2 
2.0 
2.7 
6.8 
7.3 
6.1 
4.9 
4.1 
8.6 
3.1 
2.9 
2.7 
2.6 
2.4 
2.4 
2.5 

2.4 

2.4 

2.8 

2.2 

2.1 

1.9 

1.7 

1.5 

1.8 

1.8 

1.2 

1.2 

1.1 

1.0 

1.0 

1.0 

.9 

.9 

.8 

.8 

.7 

.5 

.6 

.5 

1.8 

1.0 

1.8 

1.2 

1.8 

1.3 

1.2 

1.1 

1.0 

.9 

.8 

.7 

.7 

.7 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.8 

1.1 

1.4 

1.7 

1.2 

1.0 

.8 

.7 

.6 

.6 

.4 

.3 

.4 

.4 

0.4 
.8 
.8 
.1 
.2 
.1 
.0 

:! 

.1 

.2 

.2 

.8 

.6 

.4 

.2 

.8 

.3 

.2 

.1 

.0 

.2 

.1 

.1 

.1 

.2 

1.4 

2.5 

2.0 

1.7 

1.6 

1.4 

1.6 

1.5 

1.5 

1.5 

1.4 

1.8 

1.3 

1.2 

1.2 

1.1 

1.0 

.9 

.8 

.7 

.7 

.6 

.5 

.5 

.4 

.4 

.8 

.3 

.4 

.8 

.8 

.3 

.8 

.4 

.4 

0.4 
.6 

:4 

.4 

is 

.3 
.8 
.8 
.8 
.8 
.8 
.8 
.3 
.3 
.3 
.3 
.2 
.2 
.2 
.2 
.1 
.1 

0.4 

3.8 

as 

8.8 
8.4 
2.0 
2.4 
2.1 
1.9 
2.0 
2.1 
2.2 
2.8 
2.6 
2.0 
3.1 
8.2 
3.6 

a6 

3.5 

a2 

2.9 
2.6 
2.4 
2.3 
2.2 
2.1 
1.9 
1.9 
1.7 

1.5 

2 

1.5 

3 

1.6 

4 

1.6 

5 

1.9 

6 

7 

8 

1.6 
1.5 
1.7 

9 

1.6 

10 

1.7 

11 

1.7 

12 

18 

M 

1.9 
7.0 
7.5 

16 

6.3 

16 

5.5 

17 

4,7 

18 

4.0 

19 

20 

a  9 
as 

21 

4.3 

22 

28 

24 

4.9 
4.3 
4.5 

26 

26 

4.8 
5.0 

27 

4.5 

28 

4.3 

20 

ao 

81 

3.8 

a  7 
a5 

Daily  gage  height,  in  feet,  of  West  Branch  of  Susquehanna  River  at  WHUamspari^ 

Pa.,  for  1900. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9- 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23- 
24. 
25. 
20. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 
2.9 

a  3 

a  2 

2.8 

ai 

2.8 

ao 

2.9 

2.9 

2.9 

2.8 

as 

2.6 

ao 

2.5 

ao 

2.6 

4.5 

2.6 

6.0 

2.6 

5.5 

2.7 

5.0 

2.8 

5.0 

2.9 

8.7 

ao 

a  5 

ao 

a  5 

ao 

5.5 

a  3 

4.7 

as 

as 

4.5 

a  6 

lao 

a  5 

lao 

5.5 

10.0 

9.8 

ao 

7.4 

6.5 

5.4 

5.8 

5.2 

5.0 

a  2 

4.5 

a  9 

4.0 

4.1 

as 

Mar. 


4.0 
9.0 

a  2 

7.1 

ao 

5.2 
5.3 
7.1 

a  5 
a  2 

7.0 

a  3 
ai 

4.5 
4.1 

a  5 

2.8 
2.7 
2.5 

ai 

7.0 

ai 
ao 
a  5 
ao 
a  2 

4.9 
4.6 
4.5 

4.4 
4.1 


Apr. 

May. 

June. 

a  9 

a  3 

a  3 

as 

ai 

2.9 

4.2 

2.9 

a  2 

4.5 

2.7 

as 

4.8 

«.6 

as 

4.5 

2.5 

ao 

ao 

2.3 

2.7 

a  5 

2.2 

2.5 

as 

2.0 

2.4 

ai 

2.0 

2.2 

as 

2.0 

2.0 

4.8 

2.0 

1.9 

4.5 

2.0 

1.8 

4.3 

2.0 

1.6 

4.1 

2.8 

1.7 

a  9 

2.3 

1.9 

a  9 

2.0 

1.7 

ai 

2.0 

1.6 

a  9 

2.0 

1.5 

as 

2.5 

1.4 

a  2 

2.5 

1.3 

a  6 

2.3 

1.2 

a  5 

2.0 

1.2 

a  9 

1.8 

1.1 

a  7 

1.7 

1.0 

a  2 

1.8 

1.1 

4.7 

2.0 

1.0 

4.2 

1.9 

a  9 

as 

1.9 

as 

a  6 

4.0 

a  6 

0.8 

July. 

Aug. 

Sept. 

1.3 

a  6 

as 

1.5 

.6 

.7 

1.8 

.6 

.6 

1.0 

.5 

.5 

.9 

.5 

.5 

1.0 

.4 

.4 

1.1 

.4 

.3 

1.1 

.3 

.3 

1.0 

.3 

.8 

.0 

.2 

.3 

1.0 

.2 

.3 

1.1 

.1 

.2 

1.0 

.1 

.2 

1.7 

.2 

.2 

1.3 

.1 

.2 

1.1 

.1 

.1 

.9 

.2 

.1 

.8 

.2 

.2 

.8 

.2 

.2 

.7 

.2 

.2 

.7 

.3 

.2 

.6 

.7 

.2 

.6 

1.0 

.6 

.9 

.6 

.9 

.5 

.9 

.7 

1.0 

1.0 

.9 

.9 

1.0 

.8 

1.0 

.7 

.9 



ai 
.1 
.1 

.2 

.2 

.2 

.2 

.3 

.4 

.9 

l.l 

1.0 

1.0 

1.0 

.9 

1.1 

1.2 

1.1 

.9 

.8 

.7 

.7 

.7 

.7 

.9 

1.8 

1.5 

1.4 

1.3 

1.1 

1.1 


Nov.  I  Dec. 


1.0 
1.0 

.9 

.9 

.9 

.9 

.8 

.8 

.8 

.8 

.8 

.9 

.9 

.9 

.9 

.8 

.8 

.7 

.7 

.7 

.8 
1.0  I 
1.4  ^ 


1.5 

a7 

4.8 

17.0 

12.0 

8.0 

as 

&8 

ao 


4. 

4. 


as 

a 


.8 

.  i 

8 

.5 

Q 


I. 

5 

5 

4 

4 

4 

3.5 

3.0 

2.9 

2.8 

2.3 

1.9 

1.8 

2.1 


2. 

2. 

1. 

1 

1. 

1. 

2. 

2. 

2. 


0 
0 
9 
9 

8 
9 

1 

4 
3 


2.3 
2-3 

2.2 


MIDDLE    ATLANTIC    COAST    DRAINAGE. 
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DaUy  gage  lieight^infeety  of  West  Branch  of  Suaquehanna  River,  at  WUliamsport, 

Pa, ,  for  1901. 


1.. 

4 

■»... 

3.. 

*.. 
5.. 
6.  . 

a* 

i  .. 

8... 

9.. 
10  . 
11.. 
13.. 
13... 
14.. 
15... 
16... 
17... 
18.., 
19... 
30... 
21... 
22... 
23... 
24... 
25... 
28... 
27... 
28... 
29... 
30... 
31. _. 


Day. 


Jan. 

Feb. 

2.ao 

1.60 

2.30 

1.40 

1.90 

1.40 

1.10 

1.40 

1.00 

1.60 

1.00 

1.80 

1.10 

2.50 

1.10 

1.90 

1.40 

1.40 

1.50 

1.30 

1.80 

1.30 

2.10 

1.90 

3.00 

2.40 

4.50 

2.10 

4.20 

1.50 

4.00 

1.40 

3.70 

1.30 

3.50 

1.20 

2.90 

1.20 

2.40 

1.30 

2.01) 

1.40 

1.90 

1.30 

2.20 

1.20 

2.60 

1.00 

2.40 

.90 

2.50 

.90 

2.eo 

1.00 

2.60 

1.00 

2.70 

2.60 

1.70 

Mar. 


0.90 
1.60 
1.30 
1.40 
2.10 
3.00 
3.70 
3.00 
2.60 
3.00 
7.00 
10.50 
9.20 
7.50 
0.50 
6.80 
6.00 
5.50 
5.00 
6.20 
7.50 
9.50 
8.50 
7.50 
6.50 
7.80 
10.50 
11.20 
9.20 
7.80 
6.20 


Apr. 


5.50 
4.80 
4.50 
6.00 
6.20 
7.00 
9.50 
11.50 
11.20 
9.50 
8.20 
7.20 
6.20 
5.80 
5.50 


30 
80 
20 
20 


4.00 

12.00 

15.20 

12.60 

9.70 

8.50 

7.50 

6.50 

5.50 

5,00 

4.50 


May.  June. 


4.00 
3.80 
4.00 
4.60 
4.20 
4.00 
3.70 

aso 

3.10 
3.30 
3.40 
3.40 
3.40 
3.60 
3.60 
3.50 
3.30 
3.50 
3.40 
3.20 
3.00 
1.80 
5.80 
5.50 
5.50 
5.00 
5.00 
7.60 
11.60 
14.00 
12.30 


9.80 
7.20 
7.00 
6.50 
5.70 
5.10 
5.00 
5.50 
5.30 
6.00 
4.50 
4.10 
3.90 
3.30 
3.00 
3.60 
3.40 
2.90 
2.70 
2.60 
2.90 
4.00 
4.50 
4.40 
4.20 
3.80 
3.50 
3.60 
3.70 
3.50 


July. 

Anir- 

8ept. 
3.00 

3.10 

1.20 

2.60 

1.10 

3.50 

2.30 

1.00 

6.80 

2.20 

.80 

5.70 

2.10 

.70 

4.60 

2.00 

.70 

4.10 

1.90 

.80 

3.30 

1.80 

1.80 

2.70 

1.60 

1.90 

2.40 

1.50 

1.70 

2.20 

1.40 

1.50 

2.00 

1.30 

1.40 

2.00 

1.10 

1.10 

2.00 

1.10 

.90 

2.30 

1.10 

.80 

2.50 

1.00 

.90 

2.80 

1.00 

3.30 

2.70 

1.20 

3.30 

3^00 

1.20 

4.50 

3.00 

1.10 

4.20 

2.80 

1.00 

4.00 

2.60 

.90 

4.60 

2.30 

.70 

4.00 

2.00 

.70 

5.40 

1.90 

.70 

7.80 

1.80 

.80 

6.80 

1.50 

.90 

5.20 

1.40 

1.00 

4.30 

1.20 

1.10 

3.50 

1.50 

1.20 

3.00 

1.90 

1.20 

2.70 

1 

1 

1.80 

1.50 

2.00 

1.60 

1.40 

1.30 

1.20 

.90 

.80 

.90 

.90 

.90 

1.00 

1.30 

1.10 

.80 

1.10 

1.00 

.90 

.80 

.80 

.70 

.60 

.60 

.60 

.60 

.00 

.60 

.70 

.80 

.70 


Nov.  Dec 


0.70 

.60 

.60 

.70 

.60 

.60 

.60 

.60 

.60 

.60 

.40 

.50 

.60 

.60 

1.60 

1.20 

1.30 

1.60 

1.80 

1.10 

1.00 

.90 

.80 

1.60 

5.60 

6.70 

5.70 

4.40 

3.60 

3.60 


3.00 
2.80 
3.00 
2.60 
2.30 
2.00 


1. 
1. 
1. 


80 
80 
80 
2.80 
6.90 
6.10 
5.60 
5.20 
20.17 
18.20 
12.00 
8.80 
7.00 
5.50 
5.00 
4.40 
3.70 
3.60 
3.60 
3.70 
3.90 
3.40 
3.20 
3.00 
3.40 


WEST  BRANCH  OF  SUSQUEHANNA  RIVER  AT  ALLENWOOD,  PA. 

This  station,  which  was  established  by  E.  G.  Paul,  March  23,  1899, 
is  described  in  Water-Supply  Paper  No.  48,  page  111.  The  results  of 
measurements  for  1900  will  be  found  in  the  Twenty-second  Annual 
Rex)ort,  Part  IV,  page  127.  During  1901  measurements  of  discharge 
were  made  by  Mr.  Paul,  as  follows: 

« 

Angnst  17:  Qage  height,  4.10  feet;  discharge,  8,857  second-feet. 
October  26:  Qiige  height,  2.30  feet;  discharge,  2,308  second-feet. 
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Daily  gage  height,  in  feet,  of  West  Branch  of  Susqivehanna  River  at  Allenwoody 

Pa,,  for  1901. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

3.30 
8.20 
3.10 
3.10 
3.00 
3.10 
3.20 
3.30 
3.40 
3.40 
3.60 
3.60 
3.70 
3.40 
3.80 
3.00 
2.90 
2.80 
2.70 
2.50 
2.40 
2.30 
2.30 
2.3»» 
2.30 
2.3U 
2.30 
2.20 
2.10 
2.20 

Nov. 

Dec 

1 

3.00 
3.00 
3.00 
3.00 
3.00 
2.80 
8.70 
2.60 
2.50 
2.90 
3.40 
8.80 
4.50 
4.90 
4.50 
4.20 
4.00 
4.00 
3.90 
3.50 

2.60 
2.50 
2.50 
12.60 
2.60 
2.80 
3.00 
2.50 
3.00 
3.60 
4.00 
4.00 
3.80 
4.20 
4.00 
3.80 
3.50 
3.20 
3.00 
3.00 
3.20 
3.00 
3.90 
3.00 

3.00 
3.00 
2.90 
8.00 
3.60 
4.80 
6.20 
6.60 
6.80 
4.80 
9.50 
9.70 
9.10 
8.50 
7.40 
6.80 
6.20 
6.80 
7.20 
8.00 
8.00 
8.00 
8.00 
7.60 
7.20 
9.40 
11.20 
11.20 
8.70 
7.00 
6.60 

6.80 
6.00 
6.20 
6.50 
6.80 
7.00 
9.16 
10.00 
11.16 
0.30 
8.30 
7.00 
6.80 
6.40 
6.30 
6.80 
5.40 
6.20 
6.10 
6.80 
11.40 
14.30 
11.60 
10.20 
9.30 
8.50 
7.40 
6.80 
6.30 
6.00 

4.70 
4.60 
6.00 
6.20 
6.00 
4.90 
4.70 
4.60 
4.40 
4.00 
4.80 
4.30 
4.30 
4.40 
4.60 
4.50 
4.70 
4.60 
4.80 
4.40 
4.20 
4.20 
6.20 
6.80 
6.80 
6.00 
6.40 
7.10 
11.16 
13.00 
10.40 

8.50 
7.70 
7.20 
6.70 
6.70 
5.00 
6.70 
6.90 
6.00 
6.90 
6.60 
6.20 
6.00 
4.90 
4.80 
4.40 
4.30 
4.10 
4.00 
4.00 
3.90 
3.80 
3.70 
3.60 
3.30 
3.30 
3.10 
3.10 
2.90 
2.00 

2.90 
2.90 
2.80 
2.80 
2.80 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.00 
2.60 
2.50 
2.50 
2.50 
2.40 
2.40 
2.20 
2.80 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.20 
2.80 
2.40 
2.50 
2.60 

2.50 
2.40 
2.40 
2.30 
2.20 
2.80 
2.30 
2.60 
3.10 
3.00 
2.90 
2.80 
2.80 
2.70 
2.70 
2.60 
4.10 
4.30 
4.60 
4.70 
4.00 
6.40 
7.90 
7.70 
6.80 
6.20 
6.70 
4.80 
4.30 
4.80 
4.10 

4.10 
4.80 
4.80 
4.80 
4.40 
4.40 
4.20 
4.10 
3.90 
3.90 
3.80 
3.80 
3.80 
3.8(1 
3.60 
3.70 
8.80 
a90 
3.80 
3.60 
3.60 
3.50 
3.30 
3.80 
8.20 
3.20 
3.00 
2.80 
2.70 
2.80 

2.40 
8.60 
2.80 
8.00 
a  10 
3.10 
2.80 
8.40 
2.40 
3.40 
3.60 
8.40 
3.30 
3.20 
8.20 
3.10 
3.10 
3.00 
3.00 
2.90 
2.80 
2.60 
2.40 
5.00 
6.70 
6.90 
6.50 
4.80 
4.00 
4.80 

4.00 

2 

3.90 

3 

8.70 

4 

3.60 

6 

3.40 

6 

3.40 

7 

3.80 

8 

5.00 

9 

7.30 

10 

11 

6.50 
6.80 

12 

6*80 

13 

14 

16 

5.90 

8.00 

80.16 

16 

17.70 

17 

11.30 

18 

7.41) 

19 

7.00 

20 

5.90 

21 

3.20 
3.00 
3.00 

5.40 

22 

5.10 

23  ... 

4.80 

24 

2.80 

4.50 

25 

2.50     3.00 

4.40 

26... 

27 

2.50 
2.50 
2.60 
2.60 
2.60 
2.50 

3.00 
8.00 
3.  GO 

4.30 
4.20 

28 

4.10 

29 

30 

4.10 
,    4.00 

81 

2.30 

'    8.90 

1 

JUNIATA  RIVER  AT  NEWPORT,  PA. 

This  Station,  which  was  established  March  21,  1899,  by  E.  G.  Paul, 
is  described  in  Water-Supply  Paper  No.  48,  page  112.  The  results  of 
measurements  for  1900  will  be  found  in  the  Twenty-second  Annual 
Report,  Part  IV,  page  128.  During  1901  measurements  of  discharge 
were  made  by  Mr.  Paul,  as  follows: 

Angnst  14:  Gage  height,  3.40  feet;  discharge,  1,915  second-feet. 
Ckstober  24:  Gage  height,  3.10  feet;  discharge,  1,288  second-feet. 

Daily  gage  height,  in  feet,  of  Juniata  River  at  Newport,  Pa, ,  for  1901, 


Day. 

■Tan. 

Feb. 

Mar. 

Apr. 

May. 

4.80 
4.70 
4.50 
4.60 
4.60 
4.40 
4.20 
4.10 
4.00 
4.20 
4.70 
4  80 
4.80 
4.70 
4.60 
4.40 
4.10 
4.20 
4.10 
4.10 
4.10 
4.50 
13.00 
9.50 
9.00 
10.60 
8.60 
10.30 
12.60 
13.30 
11.60 

Jane.  July. 

1 

Ane. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1 

8.40 
3.30 
8.30 
8.10 
3.30 
3.40 
3.20 
8.60 
8.30 
3.80 
3.20 
3.50 
3.80 
3.80 
8.80 
3.80 
3.80 
3.80 
3.80 
3.80 
8.80 
3.90 
4.10 
3.70 
8.50 
3.40 
3.70 
3.70 
3.60 
3.60 
3.60 

8.40 
8.80 
8.30 
3.40 
3.80 
4.30 
4.30 
4.30 
4.80 
4.30 
4.00 
3.80 
3.80 
4.30 
3.80 
3.80 
3.60 
3.50 
3.50 
3.50 
3.60 
3.50 
3.60 
3.70 
3.90 
3.40 
3.40 
3.50 

3.60 
3.50 
3.60 
3.60 
4.40 
4.80 
4.70 
4.40 
4.20 
6.00 
16.90 
16.40 
10.40 
7.80 
720 
6  50 

5  80 

6  50 
6  10 
6.00 
6.90 
6.90 
6.60 
6.80 
6.50 
6.30 
6.50 
6.60 
6.50 
5.90 
5. 40 

6.10 
4.90 
4.90 
7.60 
9.00 
10.50 
11.00 
10.90 
9.50 
7.90 
7.00 
6.20 
6.80 
6.40 
6.20 
6.60 
5.60 
640 
6.40 
6.40 
10.50 
13.80 
11.50 
9.00 
7.60 
6.80 
6.00 
6.60 
6.30 
5.00 

8.80 
7.70 
7.10 
6.10 

4.10 
4.20 
4.20 

3.£0    6.40 
8.50    6.40 

3.  CO 
3.40 
3.50 
3.60 
8.50 
3.40 
3.30 
3.80 
3.20 
8.10 
3,10 
3.20 
3.80 
3.40 
3.40 
3.30 
3.80 
3.30 
a80 
3.80 
3.10 
3.10 
3.10 
3.10 
3.00 
3.00 

aoo 

3.00 
3.00 
3.00 
3.00 

3.00 
3.00 
3.00 
3.00 
8.00 
3.00 
3.00 
3.00 
3.00 

aoo 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
8.00 

aoo 
aoo 
aoo 
aoo 
aoo 
a  80 

4.90 
4.80 
4.00 
4.00 
a90 

a70 

8.00 

2 

a  50 

3 

3.50 
3.30 
3.10 
3.10 
4.50 
6.20 
6.00 

5.80 
6.00 
4.60 
4.80 
4.00 
3.90 
3.70 
3.60 
3.70 
4.10 
4.00 
3.80 
3.80 
3.80 
3.70 
3.80 
3.90 
3.70 
3.60 

4.90 

4 

4.20 

5 

6.20      (•) 
5.00      (0 
4.90  .  r») 

4.80 

6 

4.  SO 

7 

4.80 

8 

6.30 
6.10 

8.70 

9 

4.80 

10 

4.60      (•)      4.10 

5.50 

11 

4.60    3.30 

4.  a) 

3.70 
3.50 
3.80 
4.40 
3.40 
8.40 
4.10 
4.30 
6.30 
4.10 

7.  on 

12 

4.50 
4.50 
4.50 
4.40 
4.40 
4.60 
5.00 
4.00 
4.40 
4.30 
4.60 
5.30 
5.60 
5.00 
4.60 
4.40 

3.30 
3.30 
3.40 
8.40 
3.50 
4.90 
6.00 
5.20 
4.80 
4.10 
3.80 
3.70 
3.50 
3.40 
8.70 
3.50 

6.30 

13 

5.10 

14 

5  90 

16 

18.00 

16 

18.00 

17 

Ul.  81) 

18 

13.66 

19 

6.30 

80.  

5.ao 

21 

12.05 

22 

4.10    3.50 
4.10  1  3.40 
6.50  .  3.20 
5.60    3.30 

4.10 

28 

4.40 

24 

26 

4.40 
4.60 

26 

5.10 
4.90 
4.30 
4.20 
4.30 
4.30 

3.30 
3.80 
3.80 
3.60 
3.60 

4.80 

27 

4.50 

28 

4. 20  1  3. 40 

4.50 

29  

30 

31 

4.00 
4.00 

3.40 
3.40 
3.40 

5.90 
6.40 
7. 70 

*(iage  broken. 
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SUSQUEHANNA  RIVER  AT  HARRI8BURG,  PA. 

This  station  was  established  by  E.  Matlier,  president  of  the  Harris- 
burg  water  board,  in  1890.  Discharge  measurements  were  first  made 
by  E.  G.  Paul  on  March  31,  1897,  from  the  Walnut  street  bridge. 
The  station  is  described  in  Water-Supply  Paper  No.  48,  page  113. 
Results  of  measurements  for  1900  will  be  found  in  the  Twenty-sec- 
ond Annual  Report,  Part  IV,  page  129.  The  datum  of  this  gage  is 
the  low-wat-er  mark  of  1803,  which  is  recorded  on  a  large  rock  above 
the  bridge. 

Following  is  a  list  of  the  discharge  measurements  of  Susquehanna 
River  and  Pennsylvania  Canal  made  by  E.  G.  Paul  since  1897. 
Figures  of  flow  by  months  published  in  the  Annual  Reports  of  this 
office  include  in  all  instances  the  discharge  of  the  Pennsylvania  Canal, 
which  averages  alK)ut  360  second-feet. 


List  of  discharge  measurements  of  Sus^ehanna  River  xind  Pennsylvania  Canal  at 

Hamtburg,  Pa. 


Date. 


1S97. 

March  31 

Angnat  30 

September  16.. 

November  17 

1898. 

February  25 

March  24 

March  25 

March  26 

Jal725 

September  22 

October?-.. 

1899. 

June  11 

July  29. 

September  12 

October  25.  

1900. 

May  16.. 

September  21 . . 

September28 

1901. 

Angnat  12 

October  23 ... 


Feet. 
6.42 
1.50 
0.58 
2.50 


6.58 

15.80 

14.60 

10.75 

0.88 

0.92 

0.74 


1.75 
0.91 
0.75 
0.16 


2.42 

0.08 

-0.04 


2.70 
1.85 


Discharge 
of  river. 


75,897 

260,485 

229,374 

142,825 

5,105 

6,655 

5,735 


11,373 
5,174 
5,042 
3,265 


17,245 
2,294 
1,965 


19, 749 
12,557 


Discharse 
of  canaL 


Sec.-ft.             Sec.-ft 
58,868  

9,568 

3,963  ..  

17,824  I 


358 
350 
349 
849 
361 
339 
387 


373 
360 
363 
360 


377 
360 


274 
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Daily  gage  height,  in  feet,  of  South  Branch  of  Potomac  River  near  Springfield, 

W.  Va.,  for  1901. 


1.. 
2... 
3... 

4... 

5... 

6... 

7... 

8... 

9... 
10... 
11... 
12... 
13... 
14... 
16... 
16... 
17... 
18... 
19... 
20... 
21... 
22... 
28... 
24... 
26... 
26... 
27... 
28... 
29... 
30... 
31... 


Day. 


3.40 

3.40 

(•) 

(') 

(•) 

(•) 

(*) 

(•) 

3.60 

3.60 

3.80 

7.60 

0.20 

8.00 

6.40 

5.60 

6.40 

5.40 

5.20 

(•) 
(•) 

4.40 
4.40 
4.20 
4.20 
4.20 
(») 

{:] 


Feb. 

Mar. 

Apr. 

May. 

\^] 

4.80 

6.80 

(•) 

4.60 

6.60 

(•) 

3.80 

4.20 

6.40 

4.00 

3.80 

8.20 

6.50 

4.00 

6.00 

8.60 

6.00 

\-] 

1'^ 

9.40 

4.90 

8.60 

4.50 

(•) 

4.60 

8.00 

4.80 

(S 

4.80 

7.60 

6.10 

(•) 

4.80 

6.80 

16.60 

}:{ 

12.20 

6.40 

12.10 

11.40 

6.80 

8.20 

(•) 

9.40 

6.60 

7.40 

(•) 

8.20 

6.40 

6.50 

I*) 

7.40 

11.20 

6.00 

(•) 

6.00 

10.00 

6.8l» 

(•) 

5.80 

9.20 

6.60 

(•) 

5.40 

9.00 

6.20 

(•) 

6.30 

8.60 

6.00 

(•) 

5.20 

10.50 

6.00 

\^\ 

6.00 

18.40 

4.80 

6.80 

16.00 

11.50 

(») 

7.00 

12.20 

9.00 

(M 

7.00 

8.90 

7.60 

!i! 

6.80 

8.40 

5.40 

6.60 

7.60 

6.00 

6.20 

7.20 

6.50 

(•) 

6.00 

6.80 

8.70 

6.60 

6.40 

12.20 

6.40 

6.00 

11.60 

6.20 



8.40 

7.60 
6.80 
6.20 
6.80 
6.80 
6.00 
6.40 
6.20 
6.40 
5.00 
4.80 
4.50 
4.40 
6.80 
5.60 
12.40 
10.21) 


10 
80 
00 


6.10 


5. 
6. 


60 
40 
5.40 
6.20 
5.60 
6.40 
6.00 
6.10 
6.00 
6.00 


July. 

Aug. 

6.00 

3.60 

6.00 

3.40 

5.40 

3.10 

6.60 

3.10 

6.60 

3.10 

6.30 

3.60 

5.80 

4.20 

5.80 

4.00 

5.40 

3.60 

6.00 

3.20 

4.80 

3.80 

4.20 

8.80 

4.00 

3.60 

4.00 

8.60 

6.00 

8.50 

6.20 

3.50 

6.60 

8.50 

6.80 

8.40 

5.40 

8.40 

6.00 

3.80 

4.20 

4.00 

4.00 

4.20 

4.60 

4.60 

4.00 

a80 

3.80 

3.80 

4.20 

3.60 

3.60 

3.50 

3.40 

4.00 

3.00 

4.50 

3.00 

4.50 

8.90 

4.40 

9.10 
4.00 
4.40 
4.40 
4.20 
4.20 
4,10 
4.10 
4.10 
4.00 
4.00 
4.00 
6.20 
5.40 
5.00 
4.40 
3.80 
8.60 
3.60 
3.60 
3.50 
8.50 
3.50 
3.40 
3.40 
8.40 
3.40 
8.30 
8.80 
3.20 


Oct 


4.00 
4.20 
4.60 
3.80 
3.60 
3.60 
3.50 
3.50 
3.50 
3.40 
3.40 
3.40 
3.30 
8.30 
3.20 
8.20 
3.20 
8.20 
8.20 
3.20 
3.20 
8.10 
3.10 
3.10 
3.10 
3.10 
3.10 
8.10 
3.10 
8.10 
3.10 


Nov. 


3.20 
3.40 
3.40 
3.30 
3.30 
3.20 
3.20 
3.20 
3.20 
3.20 
3.10 
3.10 
3.10 
8.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.00 
3.00 
3.00 
6.20 
4.60 
4.00 
8.80 
8.70 
&60 


Dec 


3.40 
3.40 
3.40 
7.00 
6.40 
6.00 

(*) 

4.80 

4.60 

4.60 

4.60 

4.60 

4.80 

6.80 

».00 

15.00 

11.  SO 

6.80 

5.70 

(') 

<7 
(') 

<'^ 
(•) 

') 
•) 

8.00 

14. ao 

12.90 


•Ice. 


ANTIETAM  CREEK  NEAR  SHARP8BURG,  MD. 

This  stiition  was  established  at  Myers's  mill,  1  mile  east  of  Sharps- 
burg,  Md.,  on  the  road  to  Keedysville,  Md.,  on  June  24, 1897,  by  Arthur 
P.  Davis.  It  is  described  in  Water-Supply  Paper  No.  48,  page  117, 
where  will  be  found  the  gage  heights  for  1900.  Results  of  discharge 
measurements  for  the  year  1900  will  be  found  in  the  Twenty-Second 
Annual  Report,  Part  IV,  page  134.  During  1901  the  following  meas- 
urements were  made  by  E.  G.  Paul: 

July  30:  Gage  height,  1.90  feet:  discharge,  IHT)  second-feet. 
December  28:  Gage  height,  2.20  feet;  discharge,  266  second-feet. 


MIDDLE   ATLANTIC   COAST   DBAINAOK. 
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Daily  gaffe  height,  in  feet,  of  ArUietam  River  near  Sfiarptburg,  Md,,  for  1901, 


D»y. 

Jftn. 

Feb. 

1.60 
1.40 

Mar. 

Apr. 

May. 

Juoe. 

July. 

2.20 
2.10 
2.10 
2.00 
2.10 
2.10 
2.10 
2.10 
2.00 
2.00 
2.10 
2.20 
2.10 
2.10 
2.10 
2.20 
2.60 
2.20 
2.10 
2.00 
2.60 
2.20 
2.10 
2.10 
2.50 
2.10 
2.10 
2.00 
l.OU 
1.00 
1.80 

Aug. 

Sept. 

Oct. 

Nov. 

1.60 
1.60 
1.40 

Dec. 

1 

1.60 
1.60 
1.40 
1.40 
1.40 
1.40 
1.40 
1.4U 
1.40 
1.80 
1.50 
1.70 
1.60 
1.80 
1.60 
1.60 

i.eo 

1.60 
1.40 
1.40 
1.60 
1.50 
1.60 
1.60 
1.60 
1.60 
1.40 
1.40 
1.50 
1.50 
1.60 

1.60 
ISO 

2.80 
2.70 
3.30 
5.25 
3.65 

2.60 
2.60 
2.40 
2.40 
2.40 
2.30 
2.20 
2.30 
2.80 
2.20 
2.10 
3.80 
2.20 

2.80 
2.80 
2.60 
2.50 
2.60 
2.50 
2.80 
2.70 
2.60 
2.40 
2.30 
2.30 
2.20 
2.20 
2.40 
2.80 
2.60 
2.60 
2.40 
2.80 
2.80 
2.30 
2.30 
2.30 
2.20 
2.20 
2.30 
2.30 
2.85 
2.20 

1.00 
1.80 
1.70 
1.70 
1.80 
2  10 
2.60 
2.40 
2.20 
2.00 
1.00 
1.80 
1.80 
1.70 
8.00 
2.20 
2.10 
2.00 
1.00 
1.80 
1.00 
1.80 
1.00 

2.60 
2.80 
2.10 

2.00 
1.00 
2.20 

2 

3 

1.40     1.40 
1.40  .  1.60 
1.60     1.60 

4 

2.00  ;  2.00 
2.00     l.flO 

1.60   

5 

1.50 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 

6 

1.60 
1.60 
1.60 
1.60 
1.40 
1.40 
1.40 
1.80 
1.60 

1.50  '  3.40 
1.80  ,  3..W 

1.00 
1.80 
1.70 
1.60 
1.60 
1.60 
1.70 
1.70 
1.60 
2.60 
2.00 
2.10 
2.00 
1.80 
1.70 
1.70 
1.70 

1.80 
1.80 
1.70 
1.70 

i.eo 

1.60 
1.60 
1.60 
l.TO 
1.70 
1.60 
1.60 

4........ .       .       .....    . 

8 

9 

1.70 
1.80 
1.60 
6.35 
3.35 
2.45 
2.20 

3.20 
3.10 
2.85 
2.70 
2.60 
2.50 



10 

11 

12 

13 

1.60 

14 

2.70    2.20 
4.80     2.20 

1.50  ' 

LS 

1.40    2.30 

1.60  1 

16 

1.00 
1.40 
1.60 
1.60 
1.60 

2.10 
2.10 
2.00 

3.45 
2.00 
2.70 
2.60 

2.20 
2.20 
2.20 
2.20 

1.40    

17 

18 

19 

1.60 
1.60 
1.60 

ao 

2.95    2.15 
3.60    2.10 
3.60     4.80 
3.20     6.30 

21 

1.70    2.45 
1.70    2.40 
1.80  ,  2.20 

•» 

in) 

2-1 

1.70  '  T.BO 

' 

24  

1.60  ,  2.20     3.00     3.70 

2.00    1.70    i.sn 

1 

25 

1.80  !  2.10 
1.40  .  2.20 

2.90     3.85 

2.00     1.60 
2.00  '  l.flO 

1.60 
1.80 

:             1 

26 

2.80 
2.90 
2.80 
2.70 
2.60 

3.40 
3.40 
3.10 
8.00 
8.50 
3.00 

, 

27 

1.60 
1.50 

2.25 
2.20 
2.20 
2.10 
2.20 

1.00 
1.70 
1.70 
1.70 
2.05 

1.70  1  1.70 
1.70  '  1.70 

28 

.-     ..1    2.20 

1.60 
2.15 

1.60 
1.70 
1.70 

4.70 

ao 

4.50 

31 

i    3.00 

1 

NORTH  BRANCH   OF  SHENANDOAH   RIVER  NEAR  RIVERTON,  VA. 

This  Station,  which  was  established  June  26,  1899,  by  Arthur  P. 
Davis,  is  about  2  miles  northwest  of  Riverton.  It  is  described  in 
Water-Supply  Paper  No.  48,  page  118,  where  will  be  found  records  of 
discbarge  measurements  made  during  1900.  On  Septemljer  10,  1900, 
the  gage  was  moved  to  the  left  bank  of  the  river,  and  its  datum  changed 
1  foot,  causing  all  readings  to  be  increased  by  1  foot.  Results  of 
measurements  for  1899  and  1900  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  135.  A  measurement  was  made  July 
20,  1901,  by  E.  G.  Paul,  the  discharge  being  2,410  second-feet  for  a 
gage  height  of  5.95  feet. 
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OPERATIONS    AT    RIVER   STATIONS,  1901, PART    I.         [no.  85. 


Daily  gage  height,  in  feet,  of  North  Branch  of  Shenandoah  River  near  Riverton, 

Va.,  for  1901, 


Day. 


Jan. 


1 

3  73 

2 

3  75 

8 

3  80 

4 

3  78 

6 

3  80 

6 

3.85 

7 

8 

9 

3.75 

3.80 
3. 73 

10 

3  70 

11 

4  15 

12 

5.30 

13 

14 

.5.75 
5  10 

15 

4  85 

16 

4  68 

17 

4.45 

18 

4.80 

19 

4  30 

80 

5,55 

21 

4  95 

2^ 

4.35 

28 

4  05 

24 

3  98 

25 

4  00 

26 

3  98 

27 

4.00 

28 

4.00 

20 

80 

31 

3.95 
8.98 
8.90 

Feb. 

Mar. 

Apr. 

May. 
4.97 

Jane. 

July. 
4.d6 

Aug. 

Sept. 

3.96 

3.70 

4.37 

6.10 

4.20 

6.26 

3.90 

8.70 

4.40 

4.90 

6.65 

4.76 

4.28 

6.55 

3.85 

8.70 

6.00 

4.80 

6.15 

4.70 

4.10 

5.20 

8.78 

3.80 

7.66 

4.73 

6.48 

4.70 

4.05 

4.98 

8.80 

3.78 

6.60 

4.66 

4.85 

4.60 

4.05 

4.75 

3.90 

8.80 

6.25 

4.60 

6.95 

4.80 

4  80 

4.40 

3.95 

3.85 

6.26 

4.60 

6.60 

5.60 

6.80 

4.26 

3.87 

3.85 

5.90 

4.42 

7.10 

4.80 

5.60 

4.23 

3.83 

8.80 

5.40 

5.16 

5.90 

4.46 

480 

4.10 

3.83 

3.85 

6.10 

6.00 

5.40 

4.85 

4.46 

4.06 

3.83 

11.25 

4.86 

6.63 

6.00 

4.40 

4.80 

420 

8.80 

9.05 

4.70 

6.25 

4.78 

4.70 

5.20 

4.10 

8.90 

6.50 

4.60 

6.66 

6.10 

4.70 

5.56 

4.06 

4,00 

5.68 

7.45 

5.80 

6.80 

6.40 

4.70 

4.00 

3.95 

6.35 

13.20 

4.86 

4.95 

6.90 

4.40 

4.06 

8.88 

4.98 

8.80 

4.67 

12.15 

6.83 

4.60 

4.16 

8.80 

4.76 

6.90 

4.60 

11.10 

7.10 

458 

4.15 

3.80 

4.63 

0.25 

4.73 

7.60 

6.48 

4.35 

4.15 

8.83 

4.47 

5.85 

4.66 

6.25 

6.95 

4.55 

4.10 

8.78 

4.20 

7.40 

4.58 

6.90 

6.10 

4.40 

4.05 

8.80 

4.90 

16.50 

4.65 

6.95 

5.80 

4.16 

3.95 

4.00 

4.90 

12.46 

7.05 

6.76 

4.95 

4.05 

3.88 

8.97 

4.90 

8.60 

14.80 

6.20 

4.75 

4.05 

3.88 

3.95 

4.83 

6.80 

8.70 

5.75 

4.56 

4.20 

3.80 

8.93 

4.70 

6.66 

7.16 

5.25 

4.60 

4.60 

3.80 

8.&5 

4.63 

6.10 

6.55 

5.80 

4.80 

4.75 

3.70 

3.83 

4.75 

6.70 

6.65 

5.65 

4.86 

4.50 

8.66 

8,78  ,  4.75 

6.80 

7.05 

4.70 

4.80 

4.25 

3.65 

4.57 

6.10 

8.20 

6.40 

4.16 

4.30 

5.15 

'  4.50 

6.00 

6.70 

6.60 

4.65 

4.50 

5.90 

4.45 

6.20 

4.86 

4.90 

Oct. 


6.08 
4.65 
4.40 
4.86 
4.80 
4.23 
4.10 
4.16 
4.10 
3.95 
8.95 
4.00 
3.96 
3.90 
8.90 
8.88 
8.80 
8.80 
3.83 
3.83 
3.78 
3.75 
3.70 
3.70 
3.73 
3. 80 
3.80 
8.80 
3.80 
3.83 
8.80 


Nov.!  Doc. 


3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
8.70 
3.00 
8.60 
3.70 
3.70 
3.80 
8.80 
3.80 
3.70 
8.70 
3.  TO 
3.80 
3.85 
5.25 
4.85 
4.60 
4.26 
4.35 
4.05 
4.00 


3.90 
3.83 
3.98 
4.43 
4.45 
4.53 
4.35 


4. 
4. 
4. 

4. 
4. 
4. 


20 
38 
35 
40 
40 
35 


4.40 
11.70 
9.10 
6.20 
5.50 
5.10 
4.90 
8.00 
7.50 
7.50 
7.50 
7.50 
7.60 
7.50 
6.90 
8.20 
14.10 
8.25 


SOUTH   BRANCH   OP  SHENANDOAH   RIVER  AT  FRONT  ROYAL,    VA. 

This  station  was  established  by  Arthur  P.  Davis  on  June  20,  1899. 
It  is  described  in  Water-Supply  Paper  No.  48,  page  119,  where  will 
also  be  found  a  record  of  discharge  measurements  made  in  1900.  A 
measurement  was  made  by  E,  G.  Paul  on  July  21, 1901,  the  discharge 
obtained  being  4,211  second -feet  for  a  gage  height  of  6.95  feet. 

Daily  gage  height,  in  feet,  of  South  Branch  of  Shenandoah  River  at  Front  Royal, 

Va.,forl90L 


Day. 


1 
2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 
81 


Jan. 


4.50 
4.60 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.20 
4.25 
4.40 
5.80 
7.85 
7.15 
6.75 
6.80 
6.75 
45 
80 
80 
80 
5.80 
6.15 
5.00 
4.96 
4.85 
4.90 
4.80 
4.80 
4.70 
4.70 


Feb. 


4.66 
4.60 
4.60 
4.90 
5.10 
4.90 
4.90 
4.60 
4.60 
4.90 
4.90 
4.80 
4.70 
4.50 


4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 


60 
50 
90 
85 
75 
60 
50 
80 
4.80 
4.40 
4.40 
4.86 
4.80 
4.80 


Idar. 


4.80 
4.25 
4.80 
4.80 
4.80 
4.80 
4.20 
4;  25 
4.80 
4.35 
7.05 
10.25 
7.70 
6.70 
6.25 


5. 
6. 
6. 
5. 


85 
65 
60 
40 
6.25 
6.20 
6.70 
6.86 
5.40 
5.40 
6.60 
6.65 
5.76 
5.96 
6.86 
6.60 


Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

5.46 

6.25 

7.70 

7.20 

6.05 

6.76 

9.56 

4.60 

5.60 

6.10 

7.30 

7.06 

5.95 

6.60 

9.85 

4.50 

5.85 

5.95 

6.00 

6.80 

5.90 

6.35 

8.60 

4.90 

9.80 

5.80 

6.75 

6.40 

6.05 

6.10 

7.45 

4.80 

8.80 

5.75 

6.56 

6.05 

5.45 

5.85 

6.65 

4.76 

8.20 

6.60 

6.45 

6.20 

6.66 

6.65 

680 

4.65 

7.70 

&56 
5.50 

6.70 

6.80 

8.20 

6.46 

5.66 

4.60 

7.26 

7.50 

6.20 

7.80 

5.90 

6.46 

4.50 

6.70 

6.90 

7.15 

6.05 

7.00 

6.75 

5.25 

4.60 

6.46 

7.40 

6.85 

5.95 

6.45 

5.66 

5.05 

4.50 

6.15 

7.25 

6.60 

5.70 

6.80 

6.85 

4.95 

4.50 

6.80 

7.00 

6.15 

6.45 

6.65 

6.20 

4.80 

4.50 

5.60 

6.50 

6.96 

5.80 

6.55 

6.05 

5.80 

4.46 

5.65 

6.20 

5.85 

11.60 

6.46 

4.90 

6.05 

4.40 

16.80 

6.45 

6.70 

9.60 

6.25 

5.40 

4.95 

4.40 

11.00 

6.45 

7.15 

9.30 

6.15 

5.26 

4.90 

4.40 

8.65 

6.95 

0.90 

8.10 

6.95 

5.05 

4.80 

4.50 

7.95 

6.80 

8.70 

7.60 

5.90 

4.96 

4.75 

4.40 

7.66 

6.65 

7.30 

735 

5.75 

4.80 

4.70 

4.40 

7.25 

6.60 

6.85 

7.00 

6.56 

4.75 

4.90 

4.40 

18.60 

5,50 

10.30 

6.76 

7.60 

4.70 

4.85 

4.40 

15.80 

8.26 

8.65 

6.55 

8.05 

4.90 

4.80 

4.40 

11.86 

17.60 

7.60 

6.36 

7.76 

4.76 

4.70 

4.65 

8.90 

10.50 

6.76 

6.25 

7.45 

4.70 

4.70 

6.70 

7.80 

9.40 

6.45 

6.00 

4.95 

4.66 

4.60 

6.16 

7.86 

11.50 

6.26 

580 

6.60 

4.60 

4.60 

6.00 

7.20 

10.90 

6.16 

6.40 

6.40 

4.60 

4.80 

6.65 

6.95 

9.50 

6.10 

6.86 

6.46 

6.15 

4.70 

5.80 

6.66 

8.90 

6.00 

6.70 

6.26 

6.90 

4.60 

4.96 

6.85 

8.50 

7.85 

6.00 

6.95 

8.70 

4.80 

4.75 

0.10 

6.86 

6.80 

4.» 

UvGm 


5.70 
5.55 
5.40 
6.96 
5.25 
5.15 
5.10 
5.20 
5.S5 
5.40 
5.60 
5.55 
5.00 
5.70 
1L50 
14.95 
10.10 
8.05 
7.00 
7.25 
6.45 
6.85 
5.66 
5.45 
6.40 
5.J^ 
5.56 
6.55 
10.00 
18.00 
13.60 


MIDDLE   ATLANTIC    COAST   DRAINAGE. 
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SHENANDOAH  RIVEK  AT  MILLVILLE,  W.  VA. 

This  station,  which  was  established  April  15,  1895,  is  4  miles  above 
the  mouth  of  Shenandoah  River.  It  is  described  in  Water-Supply 
Pai>er  No.  48,  page  121.  Results  of  measurements  for  1900  will  be 
found  in  the  Twenty-second  Annual  Report,  Part  IV,  page  136.  Dur- 
ing 1901  the  following  measurements  were  made  by  E.  G.  Paul: 

July  32:  Ghige  height,  3.30  feet;  discharge,  5,410  second-feet. 
December  27:  Gage  height,  2.35  feet;  discharge,  3,291  second-feet. 

DaUy  gage  height^  in  feet,  of  Shenandoah  River  at  MillvUle,  W,  Va.,  for  1901, 


Day. 

Jan. 

Feb. 

»1.60 
1.80 
1.10 

Mar. 

Apr. 

May. 

June. 

July. 

3.50 
2.70 
2.40 

Aug. 

Sept. 

Oct. 

3.70 
2.80 
2.40 

Nov. 

Dec. 

1 

0.90 
.90 
.90 

0.70 
.70 
.70 

2.00 
1.95 
2.60 

3.00 
2.80 
2.70 

4.70 
4.20 
3.70 

1.60 
1.50 
1.45 

2.80 
3.30 
3.00 

0.95 
.95 
.90 

1.80 

8 

1.20 

3 

1.26 

4 

.96 
.70 

1.00 
1.20 

.75 
.75 

5.35 
5.70 

2.50 
2.40 

3.35 
3.30 

2.20 
1.15 

1.45 
1.40 

2. 80  1  2. 10 
2.30  ,  1.80 

.90 
.90 

1.60 

5 

1.70 

6 

.90 

-2.30 

.75 

4.60 

2.30 

3.60 

2.00 

1.70 

2.00     1.70 

.90 

1.80 

7 

.70 
.80 
.70 
.80 

1.00 
1.00 
1.20 
1.20 

.80 
.70 
.80 
.80 

4.20 
4.15 
3.60 
3.20 

2.2t) 
2.10 
2.10 
5.50 

4.10 
4.90 
4.50 
8.70 

2.50 

2.10 

1.90 
1.80 
1.60 
1.50 

1.60 
1.50 
1.50 
1.40 

.85 
.85 
.86 
.85 

1.90 

8 

2.60    5.10 
2.00  1  :).80 
1.90    2.70 

1.80 

9 

1.70 

10 

1.70 

11 

.90 

1.20 

1.70 

2.85 

3.25 

3.10 

1.80     2.20 

1.45 

1.40 

.85 

1.70 

12 

2.10 

.90 

7.36 

2.60 

4.20 

2.80 

1.85 

2.30 

1.50 

1.35 

.85 

1.70 

13... 

2.30 

1.20 

5.30 

2.40 

3.60 

2.60 

2.10 

3.10 

1.90 

1.86 

.85 

8.00 

U 

3.50 

1  30 

3.90 

3.00 

3.00 

3.60 

3.00 

3.40 

1.60 

1.40 

.80 

2.00 

15 

2.90 

1.30 

3.20 

10.25 

2.70 

2.90 

4.30 

2.60 

1.60 

1  35 

.80 

7.36 

16 

2.40 

1.50 

2.75 

9.60 

2.50 

6.80 

5.80 

2.20 

1.60 

1.30 

.80 

10.60 

17 

2.10 
1.90 
1.80 

i.a) 

.90 
.80 

2.40 
2.20 
2.00 

6.10 
4.90 
4.30 

2.30 
2.25 
2.30 

10.10 
5.70 
4.60 

5.20 
4.20 
4.30 

2.75 
2.60 
2.60 

1.50 
1.50 
1.45 

1.20 
1.10 
1.10 

.80 
.80 
.80 

6.20 

18 

4.70 

19 

•3.80 

20 

1.40 

.80 

1.80 

4.00 

2.15 

3.90 

3.90 

2.60 

1.40 

1.10 

.80 

8.20 

21 

1.4J) 

.80 

2.00 

10.55 

2.00 

8.50 

3.60 

2.20 

1.30 

1.00 

.80 

2.80 

22 

!.») 

.90 

2.20 

C) 

2.50 

5.70 

3.20 

2.10 

1.25 

1.00 

.80 

1.20 

23 

1.40 

.90 

2.40 

8.50 

11.10 

5.50 

2.70 

2.00 

1.20 

1.00 

1.00 

1.20 

24 

\.:V) 

.80 

2.55 

6.50 

8.40 

3.80 

2.40 

1.90 

1.20 

1.10 

2.40 

2.50 

25 

1.30 

.90 

2.30 

5.30 

6.30 

3.20 

2.20 

2.20 

1.15 

1.00 

2.70 

2.40 

26 

i.:jo 

.60 

2.10 

4.80 

6.00 

2.90 

2.00 

2.10 

1.15 

1.00 

2.30 

1.80 

27 

1.30 

.80 

2.10 

4.30 

6.70 

2.90     2.10 

2.2() 

1.10 

1.00 

1.80 

2.30 

28 

1.30 

.80 

2.10 

8.90 

6.20 

3.10 

1.85 

2..% 

1,10 

1.00 

1.70 

2.70 

29 

1.60 

2.60 

3.5r 

6.30 

2.70 

1.80 

2.60 

1.30 

1.00 

1.60 

4.00 

30 

1.40 

2.40 

3.20 

5.60 

3.00 

1.85 

2.30 

5.30 

1.00 

1.30 

10.80 

31 

1.20 

2.15 

4.90 

1.80 

1 

3.00 

1.00 

HI.  20 

•Water  luicked  by  ice 


^  No  reading;  river  out  of  banks;  heitfhta  estimated. 


POTOMAC  RIVER  AT  POINT  OP  ROCKS,  MD. 

This  station  was  established  February  17,  1895,  at  the  toll  bridge 
over  Potomac  River  at  Point  of  Rocks,  and  is  described  in  Water- 
Supply  Paper  No.  48,  pages  121  to  124,  where  are  also  given  the  dis- 
charge measurements  and  records  of  gage  heights  for  the  yeai*8  1895 
to  1900,  inclusive.  Revised  results  of  measurements  for  the  entire 
period  will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV, 
page  137.  The  following  discharge  measurements  were  made  at  this 
station  by  E.  G.  Paul: 

April  16:  Gage  height,  14.8  feet;  discharge,  100,888  second-feet. 
July  29:  Gage  height,  1.85  feet;  discharge,  6,530  second-feet. 
December  27:  Gage  height,  2.89  feet;  discharge,  11,414  second-feet. 
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Daily  gage  height,  in  feet,  of  Potomac  River  at  Point  of  Rocks,  Md.,  for  1901. 


Day. 

Jan. 

0.80 

.90 

.90 

.90 

.90 

.80 

.70 

.70 

.60 

.60 

.70 

1.10 

1.80 

4.60 

3.50 

2.80 

2.20 

2.00 

1.90 

1.70 

1.50 

1.40 

1.30 

1.90 

1.40 

1.50 

1.50 

1.30 

3.90 

1.00 

1.20 

Feb. 

1.20 
1.10 
1.00 
1.10 
1.10 
1.10 
1.30 
1.20 
1.20 
1.20 
1.30 
1.40 
1.70 
1.70 
1.80 
1.70 
1.40 
1.10 
1.10 
1.00 
.90 

Mar. 

Apr. 

2.20 
2.00 
3.90 
5.40 
7.70 
6.80 
6.80 
7.80 
6.90 
5.90 
4.20 
3.30 
3.00 
3.20 
9.00 
15.00 
8.30 
7.40 
6.20 
5.40 
11.36 
20.80 
16.75 
11.20 
7.90 
6.60 
5.60 
4.80 
4.20 
3.80 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

0.90 

.90 

1.00 

l.U) 

.90 

.90 

.91) 

.90 

.90 

.90 

.90 

.90 

.90 

.80 

.80 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

1.80 

4.10 

4.40 

3.20 

3.50 

2.00 

1.70 

Dec 

1 

0.80 

.80 

.80 

.80 

.80 

.90 

1.80 

1.40 

1.90 

2.70 

4.20 

12.35 

9.90 

6.20 

4.50 

9.90 

9.20 

2.80 

2.50 

2.30 

2.50 

3.40 
3.10 
2.80 
2.60 
2.60 
2.30 
2.10 
1.90 
1.80 
2.00 
8.05 
9.10 
6.00 
4.60 
3.50 
3.00 
2.70 
2.40 
2.90 
2.20 
2.00 
1.90 
12.55 
14.20 
9.30 
7.20 
7.50 
7.60 
9.00 
9.70 
8.60 

7.60 
6.00 
4.80 
4.00 
3.50 
4.00 
4.70 
4.80 
4.10 
3.20 
.2.70 
2.50 
2.20 
2.40 
2.70 
3.00 
5.70 
8.50 
5.00 
4.50 
3.70 
5.60 
4.60 
4.50 
4.30 

2.60 
2.40 
2.30 
2.10 
2.00 
2.00 
1.90 
2.20 
2.00 
1.70 
1.60 
1.50 
1.60 
S.00 
3.60 
5.10 
5.20 
5.50 
5.10 
4.60 
3.60 
3.10 
2.80 
2.50 
2.20 

1.70 
1.50 

2.80 
5-70 

9.00 
2.40 
2.10 
1.90 
1.70 
1.70 
1.50 
1.40 
1.40 
1.90 
1.90 
1.90 
1.20 
1.20 
1.20 
1.20 
1.10 
1.10 
1.10 
1. 10 
1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
.90 
.90 
.90 
.90 

1.00 

2 

l.SO 

3 

1.40  I  5.90 
1.40     4.10 
1.90  '  9.20 
1.90    2.90 
1.60  '  2.00 
4.50     1.80 
3.60  1  1.70 
2.80     1.70 
2.90  1  1.60 
2.90     1.60 
2.20     1.50 
2.20     1.50 
2.10    1.50 
2.00    1.80 

1.40 

4 

1.70 

5 

3.50 

6 

2.  HO 

7 

2.00 

8 

2.40 

9 

2. 20 

10 

2.30 

11 

12 

2.80 
3.20 

13 

3.(K) 

14 

2. 80 

15 

8.10 

16 

17.20 

17 

2.00 
2.90 
2.40 
2.60 
9.00 
2.70 
2.90 
2.00 
2.00 
2.00 
2.20 
2.70 
2.40 
2.20 
2.90 

1.60 
1.50 
1.50 
1.40 
1.40 
1.40 
l.:io 
l.») 
1.311 
1.20 
1.20 
1.20 
1.20 
9.20 

13.90 

13 

6.90 

19 

5.00 

20 

4.10 

21 

3.  SO 

.  90     3. 00 

3.00 

23.: 

.80 
.90 
.90 
.90 
1.00 
1.00 

3.20 
9.90 
2.80 
2.50 
2.60 
2.50 

2.70 

24 

2.50 

25 

2.50 

26 

4.00    2.10 

2.70 

27 

3.60 
3.90 
3.00 
2.80 

2.20 
2.00 
1.80 
1.70 
1.70 

3.00 

28 

2.90 

20 

90 

2.60 

1  2.70 

2.40 

4.40 
13.80 

31 

18.40 

MONOCACY  RIVER,   NEAR  FREDERICK,  MD. 

This  station  was  established  August  4,  1896,  by  E.  G.  Paul,  at  the 
county  bridge  on  the  turnpike,  4  miles  northeast  of  Frederick,  on  the 
road  leading  from  Frederick  to  Mount  Pleasant,  Md.  It  is  described, 
in  Water-Supply  Paper  No.  48,  page  125.  Records  of  discharge  meas- 
urements for  1900  will  be  found  in  the  Twenty-second  Annual  Report, 
Part  IV,  page  139.  During  1901  the  following  measurements  were 
made  by  Mr.  Paul: 

Jnly  81:  Gage  height,  4.10  feet;  discharge,  179  second- feet. 
December  28:  G-age  height,  6.30  leet;  discharge  1,226  second-feet. 


MIDDLE   ATLANTIC   C0A3T   DBAINAGE. 
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Daily  gage  lieight,  in  feet,  of  Monocacy  River  near  Frederick,  Md.,  for  19G1. 


Day. 


Apr. 


May.  Jane.  [July. 


1 

4.40 
4.20 
4.20 
4  30 

4.60 
4.40 
4.40 
4.40 

4.60 
4.60 
4.40 
5.00 

6.70 

5.60 

17.85 

15.50 

5.90 
5.80 
6.60 
6.40 

6.00  ■ 

2 

6.60  ! 

3 

6.40 

4 

5.30 

6 

4.30 
4.20 
4.10 
4.00 
4.10 
4.10 

4.80 
4.80 
4.70 
4.00 
4.60 
4.50 

6.50 
5.30 
5.00 
5.00 
5.10 
5.50 

10.60 
7.90 
8.30 
7.20 
6.50 
6.20 

6.30 
6.20 
5.10 
5.10 
6.10 
6.50 

5.30 

6 

5.00 

7 

5.50 
7.10 
5.40 
6.20 

8 

9 

10 

11 

5.50 
7.60 
6.90 
6.40 

4.50 
4.50 
4.40 
4.30 

20.58 

11.90 

8.00 

7.30 

5.90 
5.60 
6.60 
6.40 

6.60 
6.40 
5.30 
5.10 

4.90 
4.90 
8.00 
6.40 

12 

13 

14 

15 

5.90 

4.30 

0.90 

6.90 

4.90 

6.76 

16 

4.90 

4.80 

6.10 

6.60 

4.90 

7.45 

17 

4.80 

4.30 

6.90 

6.30 

4.90 

7.20 

18 

4.70 

4.30 

6.80 

6.90 

4.90 

6.10 

19 

4.70 

4.40 

6.60 

6.50 

4.85 

5.90 

20 

4  50 

4.90 

5.30 

9.60 

4.80 

5.40 

21 

4.80 

5.00 

10.60 

14.60 

4.80 

5.20 

88 

4.30 

6.10 

7.60 

9.60 

4.80 

5.20 

23 

4.20 

6.00 

7.10 

8.10 

11.30 

5.10 

24 

4.20 

6.00 

6.00 

8.60 

9.10 

4.90 

25 

4.20 
4.30 
4.30 

4.90 
4.80 
4.60 

6.00 

6.10 

18.68 

7.90 
7.30 
6.90 

7.90 
7.10 
9.00 

4.70 
4.60 
4.60 

26 

27 

28. 

4.30 
4.80 

4.50 

10.40 
7.40 

6.40 
6.10 

9.20 
11.50 

4.60 

29 

4.60 

30 

4.70 
4.70 

6.90 
5.80 

6.00 

9.10 
8.60 

4.60 

31 

4.30 
4.80 
4.20 
4.20 
4.20 
4.40 
4.30 
4.80 
4.20 
4.10 
4.10 
6.10 
5.50 
4.80 
4.80 
4.90 
5.00 
4.90 
5.20 
6.10 
6.10 
4.90 
4.60 
4.40 


Aug. 


20 
20 
60 
30 
20 
20 


4.10 


4.10 
4.00 
4.00 
4.00 
4.00 
6.40 
7.10 
6.00 
4.70 
4.60 
4.20 
4.10 
4.60 
4.40 
4.30 
6.60 
4.90 
6.10 
4.60 
6.40 
10 
20 
50 
dO 
00 
90 
60 
4.30 
4.20 
4.20 
4.20 


Sept. 


4.30 
4.00 
4.60 
4.40 
4.30 
4.80 
4.30 
4.30 
4.30 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
5.50 
4.70 
4.60 
4.60 
4.40 
4.30 
4.30 
4.20 
4.10 
4.10 
4.10 
4.10 
4.10 
4.70 
6.70 


Oct.    Nov. 


5.20 
5.10 
4.90 
4.80 
4.60 
4.40 
4.30 
4.30 
4.20 
4.20 
4.20 
4.10 
4.10 
4.80 
5.00 
4.90 
4.80 
4.40 
4.20 
4.20 
4.10 
4.10 
4.10 
4.10 
4.10 
4.20 


20 
20 
20 
20 
20 


4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.60 
9.40 
50 
90 
60 
SO 
10 
00 


Dec 


4.90 


4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 


70 
.90 

,90 
90 
90 
,80 
80 
80 
7.60 
6.60 
6.10 
5.30 
6.40 
19.75 
9.50 
7.10 
6.90 
6.50 
6.20 
6.00 
6.90 
5.90 
6.70 
6.60 
5.50 
7.35 
0.60 
13.25 
18.50 
12.60 


NORTH   (of  JAMES)   RIVER  AT  GLASGOW,    VA. 

This  station,  which  was  established  August  21,  1895,  by  C.  C.  Babb 
and  D.  C.  Humphreys,  is  at  the  East  Glasgow  county  bridge  about  1 
mile  above  the  mouth  of  the  river.  It  is  described  in  Water-Supply 
Paper  No.  48,  page  127.  Results  of  measurements  made  in  1900  will 
be  found  in  the  Twenty-second  Annual  Report,  Part  IV,  page  145. 
During  1901  the  following  measurements  were  made  by  D.  C.  Hum- 
phreys: 

April  28:  Gage  height,  4.25  feet;  discharge,  4,842  second-fee'' 
Jnly  16:  Gage  height,  2.74  feet;  discharge,  2,028  second-feet. 
Angost  7:  Gage  height,  5.14  feet;  discharge,  7,121  second-feet. 
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Daily  gage  heighU  in  feet,  of  North  {of  James)  River  at  Olasgotv,  Va,,for  lyoi. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 
2.00 

June. 

July. 

Aug. 

Sept. 

3.35 
2.66 
2.30 
2.00 
1.65 
1.62 
1.50 
1.42 
1.35 
1.26 
1.25 
1.25 
1.20 
1.20 
1.20 
1.30 
1.30 
1.25 
1.25 
1.26 
1.20 
1.20 
1.30 
1.26 
1.20 
1.18 
1.28 
1.60 
1.90 
1.86 

Oct. 

1.75 

1.60 

1.48 

1.40 

1.36 

1.30 

1.26 

1.20 

1.18 

1.15 

1.10 

1.05 

1.05 

1.00 

1.00 

.95 

.90 

.90 

.88 

.85 

.82 

.80 

.82 

.82 

.85 

.88 

.85 

.82 

.83 

.85 

.85 

Nov. 

0.83 
.82 
.80 
.80 
.82 
.80 
.78 
.80 
.80 
.75 
.70 
.72 
.76 
.78 
.80 
.78 
.78 
.80 
.75 
.73 
.75 
.73 
.73 
1.20 
1.10 
1.00 
.90 
.85 
.80 
.80 

Dec 

1 

0.98 

.90 

.88 

.85 

.83 

.80 

.80 

.80 

.80 

1.80 

1.80 

•2.75 

3.70 

2.90 

2.35 

2.15 

1.96 

1.62 

1.55 

1.50 

1.4S 

1.40 

1.30 

1.25 

1.22 

1.20 

1.18 

1.15 

1.12 

1.10 

1.10 

1.10 
1.12 
1.10 
1.(8 
1.06 
1.05 
1.06 
1.08 
1.06 
1.05 
1.04 
.08 

0.81 
.80 
.80 
.80 

1.68 
1.60 
5.80 
3.90 

2.25 

2.40 
2.00 
2.00 
2.05 

1.06 
1.00 
1.02 
1.00 

0.80 

2 

1.90    2.15 
1.80    2.10 
1.70  !  2.00 
1.60     1.90 

.78 

8 

.82 

4 

1.60 

5 

.90     3.55 

1.90      .05 

1.50 

6 

.90 

.80 

.80 

.80 

1.00 

5.50 

5.40 

3.20 
2.90 
2.85 
2.50 
2.25 
2.00 
1.90 
1.80 
2.  GO 
5.50 
4.60 
3.75 
3.25 
3.25 
4.60 
8.00 
5.75 
4.40 
3.85 
2.32 
2.22 
2.20 
2.20 
2.18 
3.10 

1.56 
1.50 
1.50 
1.65 
1.75 
3.50 
2.a5 
2.15 
1.05 
1.90 
1.85 
1.80 
1.76 

1.56 
2.45 
2.65 
2.25 
2.10 
1.85 
2.05 
1.75 
2.25 
4.25 
8.90 
4.90 
4.00 

1.80 
1.75 
1.60 
1.60 
1.35 
1.30 
1.26 
1.25 
1.08 
2.45 
2.60 
2.80 
2.25 
1.80 
1.80 
1.75 
1.65 
1.48 
1.40 
1.30 
1.25 
1.20 
1.15 
1.10 
1.08 
1.10 

5.50 
5.50 
3.05 
2.36 
1.90 
1.55 
l.Tt) 
2.50 
2.65 
4.10 
4.00 
3.35 
3.85 
2.90 
2.55 
2.16 
1.98 
1.75 
1.75 
1.80 
1.90 
2.15 
2.30 
1.90 
1.80 
1.80 

1.40 

7 

1.15 

8 

1.00 

9 

1.00 

10 

11 

12 

1.35 
1.75 
1.56 

13 

.06  1  3.90 

1.40 

14 

.95 
.04 
.02 
.91 
.92 
.92 
.90 
.90 
.88 
.85 
.80 
.80 
.80 
.80 
.80 

3.50 
3.10 
2.75 
2.50 
2.40 
2.30 
2.16 
3.00 
2.60 
2.20 
2.00 
1.00 
1.83 
4.50 
3.20 
2.50 
2.00 
1.80 

•6.35 

15 

11.30 

16 

5.30 

17 

3.30 

18 

2.80 

19 

1.60  I  3.40 

2.30 

20.::.::.:..:.::.: 

1.60 
1.52 
2.30 
8.00 
4.60 
4.10 
>4.26 

3.85 
2.60 
2.60 
2.40 
2.35 
2.00 
1.85 

2.10 

21 

1.70 

82 

1.70 

23 

24 

1.70 
1.65 

25 

1.60 

26 

1.70 

27 

4.i2     2. 70 

aeo 

28 

3.15 
2.05 
2.60 
2.50 

2.40 
2.10 
2.00 

2.00 

20 

80 

13.80 

r.4o 

31 

5.80 

•Est! 

mated. 

JAMES  RIVER  AT  BUCHANAN,  VA. 

This  station,  which  was  established  August  18,  1895,  by  C.  C.  Babb 
and  D.  0.  Humphreys,  is  located  about  20  miles  alx)ve  the  mouth  of 
North  River  and  a  half  mile  above  the  mouth  of  Purgatory  Creek. 
It  is  described  in  Water-Supply  Paper  No.  48,  page  128.  Records  of 
measurements  for  1900  will  be  found  in  the  Twenty-second  Annual 
Report,  Part  IV,  page  146.  During  1901  the  following  measurements 
were  made  by  D.  C.  Humphi'eys: 

March  28:  Gage  height,  5.74  feet;  discharge,  6,664  second-feet. 
August  1;  Qage  height,  2.63  feet;  discharge,  007  second-feet. 
Angnst  15:  Gkkge  height,  8.60  feet;  discharge,  14,748  seoond-feet. 
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Daily  gage  height,  in  feet ,  of  James  River  at  Buchanan^  Va,,  for  1901, 


Dmj. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

Jnly. 

4.20 
3.96 
870 
3.85 
4.66 
4.36 
4.06 
8.85 
3.55 
8.25 
3.10 
3.00 
2.86 
3.45 
4.65 
5.20 
535 
5.06 
4.86 
4  40 
3.96 
8.55 
3.25 
3.10 
3.00 
2.90 
2.80 
2.70 
2.70 
2.60 
2.60 

Aug. 

2.60 
2.60 
2.  SO 
2.60 
2.50 
6.10 
9.75 
6.40 
4.30 
3.80 
3.60 
3.60 
4.90 
6.80 
9.30 
8.25 
6.40 
6.80 
5.15 
4.60 
4.15 
3.90 
3.75 
8.75 
3.90 
3.80 
4.25 
4.10 
3.80 
3.55 
3.55 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.80 
2.80 
2.70 
2.70 
2.60 
2.60 
2.60 
2.60 
2.60 
2.50 
3.36 
9.86 
7.66 
6.80 
5.10 
4.00 
4.20 
3.85 
3.65 
3.% 
3.20 
3.20 
3.20 
8.10 
3.20 
3.36 
3.30 
3.20 
3.20 
3.10 
3.00 

2.90 
2.80 
2.80 
2.90 
2.90 
3.00 
3.10 
3.10 
3.10 
3.20 
3..% 
3.20 
3.10 

a  10 

3.10 
3.00 
8.00 
2.WJ 
2.90 
2.90 
2.80 
2.80 
8.70 
2.70 
2.60 
2.60 
2.60 
2.50 

2.60 
2.60 
2.50 
2.60 
2.60 
2.70 
2.70 
2.80 
2.90 
2.90 
9.00 
7.85 
6.  .35 
5.56 
4.70 
4.26 
3.06 
3.66 
3.56 
3.40 
3.70 
3.90 
4.00 
3.85 
3.80 
4.55 
7.10 
5.80 
6.25 
4.70 
4.10 

3.90 
4.00 
9.86 

10.25 
8.96 
6.36 
0.10 
5.90 
5.20 
4.70 
4.35 
4.05 
3.90 
4.65 
8.50 
6.96 
5.80 
6.45 
6.15 
0.76 

12.20 
9.30 
7.80 
6.90 
6.35 
6.70 
5.26 
4t80 
4  45 
4.15 

4.00 
8.90 
8.80 
8.66 
3.60 
8.40 
8.50 
8.20 
8.30 
8.70 
4.80 
4.50 
4.06 
3.75 
3.55 
3.40 
3.30 
3.20 
3.20 
3.20 
3.30 
8.65 
13.60 
8.25 
6.75 
6.85 
8.60 
0.60 
8.35 
6.70 
5.85 

6.26 
4.75 
4.85 
4.15 
3.85 
3.65 
5.35 
4.60 
4.15 
3.75 
3.60 
3.50 
3.50 
3.40 
6.20 
11.60 
8.20 
7.10 
6.05 
5.30 
5.20 
6.00 
6.10 
6.36 
6.60 
4.76 
4.35 
4.20 
4.20 
4.55 

6.60 
5.00 
4.20 
3.66 
8.85 
3.20 
3.10 
3.00 
2.90 
2.80 
2.80 
3.00 
2.90 
2.80 
2.70 
2  70 
2.70 
2.70 
270 
2.60. 
2.60 
2.60 
2.60 
2.60 
250 
2.40 

3.15 
8.00 
2.90 
2.80 
2.70 
2.60 
2.50 
2.40 
2.40 
2.40 
2.40 
2.40 
2.50 
2.50 
2.50 
2.40 
2.40 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.20 
2.20 
2.20 

2.20 
2.20 
2.20 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.05 
2.50 
2.60 
2.50 
2.40 
2.30 
2.30 
2.20 

2.20 

2 

2.20 

3 

2.45 

4 

2.90 

5 

3.45 

6 

8.25 

7 : 

2.05 

8 

2.80 

9 

2.80 

10 

2.70 

11 

8.  US 

12.... 

3.40 

13 

3.3(1 

U 

8.20 

15 

16 

17 

14.90 

10.90 

6.45 

18 

6.25 

19 

4.50 

20 

4.15 

21 

28 

23 

3.65 
8.40 
3.40 

24 

3.40 

26 

3.45 

26 

4.10 

27 

2.40  1  2.20 
2,60  1  2.20 

5.25 

28 

6.76 

29 

30 

3.20 
3.81) 

2.20 
2.20 
2.20 

15.05 
19.25 

31 

10.80 

JAMES  RIVER  AT  HOLCOMB  ROCK,  VA. 

This  station,  which  was  established  in  1889  by  the  Willson  Alumi- 
num Company  of  Holcomb  Rock,  Va.,  in  connection  with  measure- 
ments to  determine  the  horsepower  available  at  that  point,  is  described 
in  Water-Supply  Paper  No.  48,  page  129.  Daily  gage  records  for  1901 
were  furnished  to  the  Geological  Survey  through  the  courtesy  of  Mr. 
T.  R.  Ragland,  general  manager  of  the  company.  No  measurements 
of  discharge  are  made  at  this  point. 

Daily  gage  height,  in  feet,  of  James  River  at  Holcomb  Rock,  Va.,  for  190 U 


Day. 

Jan. 

Feb. 

4.60 
1.60 
1.66 
1.90 
1.70 
1.70 
1.70 
1.70 
1.70 
1.75 
1.80 
1.80 
1.76 
1.60 
1.66 
1.60 
1.73 
1.80 
1.65 
1.60 
1.50 
1.40 
1.40 
1.30 
1.30 
1.30 
1.85 
1.30 

Mar. 

Apr. 

2.85 
2.65 
8.60 
11.60 
7.90 
6.10 
5.90 
6.60 
4.40 
aTO 
8.25 
2.95 
2.65 
8.95 
9.15 
6.90 
6.60 
4.90 
4.30 
9.70 
15.45 
10.60 
8.50 
tt.95 
(i.2(» 
5.30 
4.66 
3.96 
3.60 
3.20 

May. 

Jane. 

July. 

Aug. 

1.40 
1.40 
1.40 
1.40 
1.60 
6.30 
11.00 
5.66 
3.70 
2.75 
2.66 
2.85 
2.80 
6.55 
9.75 
8.95 
6.50 
5.80 
4.90 
4.00 
3.40 
2.95 
2.65 
2.90 
3.55 
3.45 
3.40 
3.46 
2.90 
2.45 
2.75 

Sept. 

Oct. 

2.20 
1.80 
1.60 
1.50 
1.45 
1.50 
1.45 
1.35 
1.30 
1.30 
1.30 
1.30 
1.30 
1.40 
1.80 
1.26 
1.30 
1.30 
1.30 
1.30 
1.9) 
1.30 
1.06 
1.00 
1.00 
1.00 
1.00 
1.00 
.96 
1.00 
1.05 

Nov. 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

i.ai 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.35 
1.60 
1.55 
1.35 
1.20 
1.10 
1.10 

Deo. 

1 

1.50 
1.60 
1.50 
1.50 
1..50 
1.40 
1.40 
1.40 
1.36 
1.25 
1.60 
0.00 
8.70 
6.60 
4.30 

aeo 

8.15 
2.70 
2.86 
2.16 
1.96 
1.90 
1.85 
1.80 
1.80 
1.80 
1.80 
1.80 
1.70 
1.60 
1.60 

1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.40 
1.40 
1.30 
1.80 
8.20 
9.70 
6.76 
4.86 
8.00 
8.16 
2.60 
2.40 
2.80 
a40 
8.55 
3.45 
8. 15 
2.65 
2.50 
2.55 
6.50 
5.80 
4.85 
3.55 
3.05 

8.00 
2.80 
2.66 
2.40 
2.20 
2.20 
2.06 
2.00 
2.00 
2.36 
4.10 
8.80 
8.30 
2.56 
2.80 
2.20 
2.10 
2.00 
2.00 
1.95 
1.90 
6.60 
14.75 
8.80 
6.35 
6.10 
7.45 
9.70 
8.50 
6.H5 
5.40 

4.60 
8.75 
3.50 
8.20 
2.75 
2.55 
4.66 
4.00 
3.26 
2.90 
2.45 
2.30 
2.60 
2.40 
4.85 
12.10 
9.25 
7.56 
6.00 
4.80 
4.40 
4  40 
4.40 
4.40 
440 
2.96 
2.86 
2.50 
3.15 

Uoo 

2.90 
2.10 
2.75 
2.70 
2.60 
2.50 
2.40 
2.36 
2.15 
2.00 
1.90 
1.65 
1.60 
1.50 
4.80 
4.60 
4.65 
4.15 
4.05 
3.70 
3.15 
2.55 
2.00 
1.90 
1.90 
1.90 
2.00 
1.85 
1.60 
1.40 
1.40 

5.50 
4.80 
8.40 
2.70 
2.26 
2.06 
1.90 
1.70 
1.70 
1.50 
1.90 
1.70 
1.70 
1.65 
1.40 
1.56 
1.45 
1.65 
1.55 
1.69 
1.20 
1.50 
1.50 
1.35 
1.25 
1.20 
1.20 
1.30 
2.30 
2.60 

1.00 

2 

3 

1.15 
1.60 

4 

1.70 

5 

0 

1.80 
1.80 

7 

1.80 

8 

l.(i5 

9 

10 

2.10 
2.(15 

11 

2.(N) 

\2 

1.9  J 

W 

1.80 

14 

15 

1.80 
13.00 

16 

10.00 

17 

6.00 

18 

4.00 

19 

3.60 

20 

3.00 

21 

3.00 

22 

23 

24 

26 

2.90 
280 
2.80 
2.70 

38 

2.70 

27 

.  2.70 

28 

2.70 

29 

30 

31 

2.60 
2.00 
1.20 

238 
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JAMBS  RIVER  AT  CARTERSVILLB,  VA. 

This  station,  which  was  established  January  1,  1899,  by  D.  C.  Hum- 
phreys, is  located  at  the  highway  bridge  crossing  the  James  at  Car- 
tersville,  a  half  mile  from  the  railroad  station  and  60  miles  above 
Richmond,  Va.  It  is  described  in  Water-Supply  Paper  No.  48,  page 
129.  Results  of  measurements  for  1899  and  1900  will  be  found  in  the 
Twenty-second  Annual  Report,  Part  IV,  page  147.  During  1901  the 
following  discharge  measurements  were  made  by  D.  C.  Humphreys: 

July  26:  (iage  height,  2.86  feet;  discharge,  4,136  seoond-feet. 
AngoBt  9:  Gage  height,  8  feet;  discharge  19,697  second-feet. 

Daily  gage  height ^  in  feet ^  of  James  River  at  CartersviUe,  Fa.,  far  1901, 


Day. 

Jan. 

2.00 
2.00 
1.90 
1.85 
1.85 
1.80 
1.77 
1.72 
1.70 
1.95 

Feb. 

2.35 
2.15 
2.10 
2.60 
2.70 
2.62 
2.56 
2.48 
2.42 
2.40 

Mar. 

Apr. 

May. 

June. 

8.10 
6.60 
6.98 
6.60 
6.40 
6.60 
6.67 
7.60 
7.80 
7.00 
6.46 
4.80 
4.66 
4.22 
3.85 
11.00 
17.82 
12.10 
11.45 
9.19 
7.80 
7.10 
7.00 
6.95 
6.90 
6.50 
5.35 
6.15 
5.10 
4.73 

July. 

Ang. 

8.40 
1.80 
1.80 
1.62 
1.56 
6.20 
13.46 
11.36 
7.80 
5.28 
6.88 
11.28 
9.35 
6.68 
16.30 
12.56 
U.88 
9.70 
7.95 
6.77 
6.71 
4.90 
4.27 
5.60 
5.62 
6.30 
6.20 
7.11 
6.55 
4.40 
4.01 

Sept. 

4.11 
6.30 
6.28 
4.89 
4.08 
344 
8.10 
3.00 
2.82 
2.71 
4.40 
8.85 
2.85 
2.40 
2.30 
2.20 
2.00 
2.65 
8.00 
2.65 
2.35 
2.20 
2.15 
2.10 
2.05 
2.08 
2.00 
2.25 
9.06 
10.00 

Oct. 

5.70 
4.10 
3.75 
3.12 
2.66 
2.56 
2.38 
2.20 
2.15 
2.00 
2.00 
1.96 
1.90 
2.05 
2.05 
2.00 
1.96 
1.86 
1.75 
1.73 
1.68 
1.62 
1.62 
1.62 
1.58 
1.68 
1.66 
1.60 
1.46 
1.63 
1.60 

Not. 

Dec 

1 

1.60 
1.60 
1.60 
1.60 
1.65 
1.65 
1.68 
1.60 
1.60 
1.60 
2.20 
9.27 
11.00 
6.95 
6.60 
6.30 
4.20 
3.60 
3.25 
3.00 
2.95 
3.30 
3.96 
4.30 
3.66 
3.60 
6.00 
6.30 
7.00 
5.60 
4.60 

4.37 

3.66 

13.60 

14.00 

18.10 

13.00 

8.20 

7.60 

6.70 

5.90 

5.80 

4.60 

4.05 

10.12 

15.60 

12.50 

9.60 

8.50 

8.10 

7.90 

14.80 

21.06 

15.45 

12.22 

9.00 

8.10 

7.10 

6.55 

6.10 

6.65 

5.25 

5.10 

4.10 

8.80 

8.65 

3.35 

3.10 

8.00 

4.76 

8.70 

4.45 

6.20 

5.10 

4.48 

4.70 

4.45 

4.40 

4.00 

2.87 

2.87 

7.75 

17.36 

24.60 

18.80 

12.45 

9.80 

8.80 

10.50 

11.10 

10.45 

8.60 

4.90 
4.45 
4.75 
4.35 
4.05 
3.65 
3.67 
8.70 
3.60 
2.90 
2.70 
2.60 
2.70 
8.02 
5.90 
6.45 
6.30 
7.30 
6.36 
6.16 
6.20 
4.40 
3.76 
3.15 
2.80 
2.36 
2.28 
2.00 
2.18 
1.83 
2.00 

1.68 
1.60 
1.60 
1.48 
1.47 
1.60 
1.48 
1.48 
1.48 
1.47 
1.47 
1.47 
1.47 
1.47 
1.45 
1.45 
1.43 
1.83 
1.82 
1.32 

i.ae 

1.31 
1.80 
4.70 
3.30 
2.40 
2.15 
1.90 
1.85 
1.63 

1.61 

2 

i.eo 

8 

a  00 

4...    : 

6 

4.52 

a38 

6 

7 

3.15 
2.85 

8 

2.70 

9 

10 

2.52 
2.35 

U 

8.20  1  2.35 

11.00    2.25 

•11.80    2.25 

12.62     2.20 

2.82 

12 

2.73 

13 

2.^ 

14 

3.00 

15 

10.72 
9.62 
5.80 
5.30 
3.60 
3.00 

2.20 
2.20 
2.10 
2.10 
2.05 
2.05 

10.00 

16 

17 

18.  OU 
16.  .50 

18 

7.K 

19 

6.60 

20 

5.75 

21 

2.85     2.(e 

4.55 

22 

23 

2.85 
2.62 
2.60 
2.60 
2.85 
2.63 
2.54 
2.52 
2.32 
2.40 

2.02 
2.00 
1.90 
1.88 
1.85 
1.80 
1.65 

4.00 
3.30 

24 

8.35 

25 

26 

3.45 
3.60 

27 

28... 

4.45 

5.38 

29 

30 

14.82 
25.38 

31 

iB4.28 

•Approximate. 


APPOMATTOX  RIVER  AT  MATTOAX,   VA. 

This  station  was  established  in  August,  1900,  at  the  crossing  of  the 
Southern  Railway,  27  miles  southwest  of  Richmond.  It  is  described 
in  Water-Supply  Paper  No.  48,  page  126.  During  1901  the  following 
measurements  were  made  by  E.  W.  Myers  and  E.  Graves: 

January  16:  Gage  height,  4.36  feet;  discharge,  830  second-feet. 
April  28:  Gage  height,  6.74  feet;  discharge,  1,696  second-feet. 
May  23:  Gage  height,  10.78  feet;  discharge,  8,694  second-feet. 
Jnly  32:  Gktge  height,  1.36  feet;  discharge,  370  second-feet. 
Kovember  26:  Gage  height,  4.40  feet:  discharge,  836  second-feet. 


SOUTHERN    ATLANTIC    COAST   DRAINAGE. 
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Daily  gage  lieightf  infeet^  of  Appomattox  River  at  Mattoax,  Va,,for  JWI, 


Day. 


1. 

2. 
8. 
4. 
5. 

6. 

*r 
I 

8. 

9. 
10 
11. 
12. 
13. 
14. 
15 
16. 
17 
18. 
19. 

a). 

21. 

22. 

23. 

24 

25- 

36. 

27. 

28.. 

29., 

30.. 

31.. 


Jan. 


8.00 
2.70 
2.10 


1. 
1. 
1. 
1. 
I. 


75 
50 
40 
90 

eo 

1.00 
1.50 
1.90 
9.50 
12  00 
13.00 
13.85 
8  00 
3.55 
3.50 
3.40 
3.70 
2.40 
2.50 
2.45 
2.36 
2.76 
8.06 
2.82 
2.50 
2.22 
2.10 
2.16 


Feb. 


2.86 
2.20 
2.10 
2.20 
3.40 
3.25 
2.50 
2.22 
2.35 
2.50 
2.76 
2.46 
2.16 
2.00 
1.90 
1.80 
1.85 
1.85 
1.75 
1.80 
1.75 
1.00 
1.56 
1.46 
1.45 
1.60 
1.80 
1.55 


MAr. 


1.50 
1.50 
1.50 
1.65 
1.5r) 
1.50 
1.50 
1.40 
1.45 
1.85 
3.15 
3.15 
8.00 
2.30 
2.00 


Apr.  ,  May. 


1 

1. 

1. 

1. 

1. 


80 
70 
00 
50 
50 
2.00 
2.20 
2.4() 
1.90 
1.76 
3.10 
8.10 
0.10 
6.50 
3.50 
2.95 


2.50 

2.35 

12.72 

14.60 

16.72 

18.00 

14.00 

6.20 

4.15 

o.  50 

8.05 

2.75 

2.50 

4.50 

18.50 

13.80 

17.50 

16.60 

4.70 

6.15 

4.75 

6.35 

6.66 

5.00 

4.40 

3.80 

3.35 

3.00 

2.70 

2.50 


2.40 

2.30 

2.26 

2.20 

2.10 

2.00 

2.00 

1.95 

2.00 

4.95 

5.50 

6.00 

8.00 

2.10 

2.00 

1.90 

1.86 

1.80 

1.70 

1.85 

1.60 

1.80 

10.60 

17.62 

24.  HO 

21.90 

16.90 

14.10 

14.60 

5.90 

4.40 


Jnna 
8,70 

Jnly. 

1.40 

3.40 

1.60 

3.06 

8.10 

3.00 

2.10 

8.40 

1.40 

2.70 

l.IO 

2.50 

1.7.5 

3.40 

2.16 

8.45 

3.00 

2.50 

2.86 

2.20 

3.60 

2.15 

2.25 

1.90 

1.90 

1.80 

4.20 

1.90 

7.20 

2.90 

7.90 

3.40 

6.60 

4.40 

3.90 

4.15 

3.95 

2.80 

3.20 

2.20 

2.60 

2.15 

1.90 

2.10 

1.65 

1.90 

1.50 

1.80 

1.20 

1.56 

1.00 

1.40 

1.10 

1.40 

8.0O 

1.46 

3.25 

1.55 

1.75 

1.26 

Aug. 


1.20 

.90 

.80 

.75 

.80 

2.00 

13.00 

12.75 

14.00 

16.50 

3.65 

2.90 

2.75 

8.30 

13.50 

12.80 

14.00 

14.25 

6.00 

4.50 

8.80 

8.80 

2.26 

6.50 

11.50 

12.50 

14.10 

14.90 

9.70 

11.50 

4.90 


Sept 

Oct. 
6.70 

Not. 
1,50 

8.40 

3.00 

8.56 

1.50 

2.80 

3.00 

1.50 

2.00 

2.80 

1.55 

2.20 

2  80 

1.56 

2.16 

2.00 

1.56 

2.05 

l.ttO 

1.56 

1.96 

1.80 

1.56 

1.90 

1.80 

1.50 

3.80 

1.75 

1.50 

2.30 

1.70 

1.50 

1.90 

1.70 

1.50 

1.80 

1.70 

1.60 

2.00 

1.80 

1.50 

1.60 

2.00 

1.50 

1.56 

1.90 

1.50 

2.20 

1.80 

1.50 

2.10 

1.70 

1.46 

4.20 

1.66 

1.46 

6.46 

1.55 

1.45 

8.20 

l.oO 

1.46 

2.50 

1.50 

1.45 

2.16 

1.50 

1.46 

2.00 

1.50 

3.20 

1.90 

1.50 

6.30 

1.80 

1.46 

8.20 

1.76 

1.45 

2.50 

1.76 

1.46 

2.20 

2.10 

1.46 

2.16 

6.70 

1.46 
1.46 

1.75 

J-MtO* 


1.80 
1.76 
1.80 
8.00 
8.80 
4.50 
8.10 
2.50 
2.45 
2.00 
2.76 
2.50 
2.26 
2.20 
6.00 
9.50 
10.20 
10.00 
3.50 
2.76 
2.45 
2.80 
2.80 
2.80 
8.50 
4.80 
7.50 
9.20 
10.50 
18.50 
14.60 


SOUTHERN  ATLANTIC  COAST  DRAINAGE. 


STAUNTON  RIVER  AT  RANDOLPH,  VA. 

This  station,  which  was  established  August  27, 1900,  by  E.  W.  Myers, 
is  about  five-eighths  of  a  mile  southwest  of  Randolph  station,  on 
the  line  of  the  Southern  Railway  from  Richmond  to  Danville.  It 
is  described  in  Water-Supply  Paper  No.  48,  page  133.  During  1901 
the  following  measurements  were  made  byE.  W.  Myers  and  others: 

January  15:  Gage  height,  7.65  feet;  discharge,  6,153  second-feet. 
March  29:  Gage  height,  7.17  feet;  discbarge,  5,091  second-feet. 
April  28:  G&ge  height,  11.25  feet;  discharge,  12,256  second-feet. 
May  23:  Gage  height,  28.25  feet;  discbarge,  58,000  second-feet 
July  19:  Gage  height,  14.10  feet;  discharge,  14,950  second-feet. 
July  24:  Gage  height,  4,90  feet;  discharge,  3,896  second-feet 
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Daily  gage  height^  infect,  of  Staunton  River  at  Randolph,  Va,,for  1901, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Juoe. 

July. 

Angr. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.95 
3.75 
3.40 
3.20 
3.00 
8.10 
3.10 
8.10 
3.05 
3.05 
4.00 
19.40 
22.30 
10.40 
7.10 
6.00 
5.00 
5.15 
4.00 
4.05 
4.00 
8.95 
4.00 
8.90 
4.00 
3.90 
8.60 
8.55 
8.50 
8.40 
3.55 

3.56 
3.80 
3.40 
4.30 
4.70 
4.30 
8.80 
3.70 
4.15 
4.40 
4.30 
4.00 
3.75 
3.50 
3.40 
8.66 
3.40 
3.40 
3.85 
3.30 
3.10 
2.95 
2.95 
2.80 
2.80 
2.90 
2.95 
3.00 

-  - •••- 

2.90 

2.86 
2.85 
2.85 
2.80 
2.80 
2.75 
2.70 
2.90 
8.65 
4.10 
8.00 
6.00 
4.80 
4.25 
8.85 
8.60 
3.40 
3.30 
3.20 
3.65 
4.75 
4.05 
3.55 
3.60 
7.70 
13.60 
9.60 
6.70 

4.90 

4.00 

4.60 

19.00 

22.00 

18.00 

8.50 

7.40 

6.30 

5.60 

5.10 

4.70 

4..40 

4.a5 

9.20 

12.60 

9.20 

6.70 

5.80 

5.80 

9.80 

19.60 

19.75 

11.3f» 

8.70 

7.80 

6.85 

6.30 

5.80 

5.40 

5.10 

4.90 
4.70 
4.60 
4.85 
4.15 
4.10 
4.00 
4.10 
5.00 
6.00 
6.70 
5.55 
4.55 
4.00 
8.80 
3.65 
3.60 
3.80 
8.75 
4.10 
5.50 
22.00 
28.20 
22.00 
9.80 
9.10 
9.65 
12.80 
11.00 
8.30 
7.00 

6.30 
5.70 
5.20 
5.00 
4.90 
4.70 
5.80 
6.20 
5.70 
5.10 
4.80 
4.10 
3.80 
4.00 
3.95 
3.90 
10.00 
8.50 
6.50 
5.60 
5.00 
6.70 
5.40 
5.20 
5.00 
5.00 
8.30 
6.20 
4.65 
6.15 



5.50 
5.15 
5.00 
4.20 
3.80 
4.80 
5.50 
4.80 
4.30 
3.90 
8.30 
3.20 
4.20 
6.30 
19.20 
18.70 
9.00 
8.20 
14.15 
11.40 
7.50 
6.10 
5.40 
4.85 
4.50 
4.20 
4.15 
4.60 
8.80 
3.60 
3.40 

8.40 

8.36 

3.25 

3.10 

8.70 

14.40 

22.60 

24.80 

11.30 

6.80 

6.00 

8.10 

13.60 

8.70 

22.00 

24.00 

8.00 

14.60 

11.60 

0.10 

7.  CO 

6.10 

6.60 

8.70 

10.10 

9.40 

19.00 

20.00 

9.00 

7.70 

6.80 

6.10 
6.01) 
5.40 
5.10 
4.80 
4.70 
4.50 
4.40 
4.80 
4.10 
4.00 
4.00 
3.00 
3.90 
3.80 
3.70 
5.20 
7.70 
7.40 
5.30 
4.50 
4.20 
3.00 
3.90 
3.80 
3.70 
3.50 
3.10 
6.70 
7.80 

5.90 
5.20 
4.70 
4.30 
4.00 
8.00 
3.75 
3.75 
8.70 
3.66 
3.65 
3.66 
7.60 
6.40 
4.80 
4.00 
8.70 
3.60 
3.50 
3.50 
3.45 
3.45 
3.45 
3.40 
3.86 
8.86 
3.85 
3.35 
3.35 
8.36 
3.35 

8.35 
8.35 
3.35 
3.% 
3.35 
3.80 
3.30 
8.80 
3.30 
3.30 
8.30 
3.30 
3.40 
3.35 

aso 

3.30 
3.25 
3.80 
3.80 
8.30 
8.25 
3.25 
8.90 
5.20 
6.20 
4.70 
4.00 
8.60 
3.50 
3.40 

3.40 

2 

3. 40 

8 

4.30 

4 

6.10 

5 

6.20 

0 

4.00 

7 

4.00 

8 

3.80 

9 

a70 

10-..: 

3.00 

11 

4.50 

12 

13 

4.30 
4.00 

14 

3.80 

15 

9.00 

16 

10.50 

17 

10.00 

18 

6.80 

19 

5.50 

20 

21 

5.10 
4.60 

22 

4.30 

23 

4.40 

24 

4.50 

25 

5.20 

26 

6.20 

27 

28 

8.W 
8.00 

29 

30 

31 

13.20 
32.00 

28.00 

DAN  RIVER  AT  SOUTH  BOSTON,  VA. 

This  station,  which  was  established  August  27,  1900,  by  E.  W. 
Myers,  is  located  in  the  town  of  South  Boston,  Va.,  on  the  railroad 
bridge  of  the  Norfolk  and  Western  Railroad.  It  is  described  in  Water- 
Supply  Pai)er  No.  48,  page  132.  During  1901  the  following  measure- 
ments were  made  by  E.  W.  Myers  and  others: 

List  of  dincJiarge  measurements  of  Dan  River  at  South  Boston,  Va, 


Date. 

Hydrographer. 

Qaffe 
height 

Diacharge. 

1901. 

January  15- 

March  28 

EmefltGraves    - 

E. W.Myers 

N.C.Curtia 

Emeet  Q-raves 

Feet. 

5.79 

11.60 

11.55 

22.55 

3.86 

4.70 

8econd-f€€t. 

4,447 

11,490 

April  22 

9,479 

May  24 

July  23 

November  25 

42,409 

E.W.Myers 

J.S.Henderson 

8,064 
4.08B 

SOUTHERN   ATLANTIC   COAST   BBAINAGE. 
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Dailif  gage  height,  in  feet,  of  Dan  River  at  South  Boston,  Va.,for  1901, 


Day. 

Jan. 

Feb. 

Mar. 

2.20 

Apr. 
4.50 

May. 
3.50 

June. 

July. 

Aug. 

Sept.  Oct. 

Nov. 

T>w. 

1 

4.60 

3.00 

4.00 

2.80 

3.60 

5.20    5.10 

2.50 

2.60 

«tf..«..     .•  -.*.  *.-.   •••• 

4.00 

3.30 

2.20 

4.60 

3.30 

3.80 

2.80 

2.90 

5.00    4.90 

2.50 

2.60 

3 

3.00 

3.30 

2.20 

18.85 

8.30 

3.60 

3.00 

2.70 

4.20     4.80 

2.50 

8.00 

4 

2.40 

a20 

2.20 

21.75 

3.20 

3.80 

2.90 

2.40 

4.10 

4.40 

2.60 

4.10 

5 

2.40 

a20 

2.20 

14.40 

8.20 

3.50 

2.80 

2.66 

3.80 

4.10 

2.50 

4.70 

« .. 

2.40 

3.10 

2.30 

3.20 

3.40 

2.80 

10.16 

3.60 

a3o 

2.50 

4.60 

7 

2.40 
2.40 

3.00 
3.00 

2.30 
2.20 

6.50 
6.00 

3.10 
8.10 

3.20 
3.30 

2.90 
8.00 

19.25 
21.20 

3.30 

2.80 

2.50 

2.50 

3.60 

8 

8.20    2.80 

3.00 

»   ... 

2.40 

8.50 

2.20 

4.20 

8.00 

3.00 

3.00 

8.00 

8.10  I  2.80 

2.60 

2.90 

10 

2.40 

3.50 

2.60 

3.20 

8.00 

280 

2.90 

6.20 

8.00 

2.70 

2.50 

2.90 

n 

2.70  ■  3.40 

2.60 

3.20 

8.00 

2.70 

2.90 

4.60 

3.10 

3.00 

2.50 

4.10 

12 

7.50    3.00 

2.60 

3.20 

3.00 

2.00 

3.00      0.10 

3.10 

3.10 

2.50 

4.80 

13 

16.96    2.80 

2.20 

3.20 

3.50 

2.80 

3.00 

13.05 

3.10 

3.10 

8.50 

3.00 

14 

7.70    2.50 

2.10 

3.20 

8.10 

2.80 

18.00 

17. 10 

3.00 

3.30 

2.40 

2.80 

15 

7.50  1  2.80 

2.00 

3.00 

3.20 

2.70 

23.10     18.86 

2.00 

8.00 

2.40 

11.80 

16 

7.20  i  i.lO 

2.00 

8.60 

3.00 

2.60 

19.00     15.00 

2.80 

2.90 

2.40 

17.35 

17 

3.40'  2.00 

2.20 

3.60 

3.00 

2.70 

16.00     10.40 

8.10 

2.90 

2.30 

7.45 

18 

3.20    2.00 

220 

4.80 

3.00 

2.70 

10.00     10.80 

6.10 

2.70 

2.30 

4.90 

19 

2.90 

2.00 

2.20 

4.80 

3.00 

2.70 

5.00  ;  11.00 

5.90 

2.60 

2.30 

4.10 

Sf) 

2.90 

2.00 

2.20 

4.80 

3.20 

3.00 

4.90  1    7.90 

5.20 

2.60 

2.30 

8.70 

21 

280 

2.00 

2,00 

9.20 

6.00 

2.00 

4.00      8.40 

3.60 

2.60 

230 

3.20 

22 

2.80    2.50 

2.00 

11.70 

21.50 

2.90 

3.00 

6.40 

8.60 

2.80 

2.20 

8.00 

23 

2.80  <  2.50 

2.00 

8.00 

28.45 

2.90 

3.00 

6.10 

8.80 

2.00 

2.20 

8.20 

24 

2.70    2.10 
2.60    2.10 

2.30 
2.50 

6.50 
5.00 

22.75 
12.00 

2.80 
2.70 

8.00 

5.70 

3.00 
8.00 

2.50 
2.50 

4.00 
4.70 

8.60 

25 

8.00      5.30 

8.80 

26 

2.00 
2.60 

2.10 
2.10 

6.30 
18.00 

3.30 
3.30 

9.20 
9.00 

2.50 
2.50 

8.00      5.40 
3.20     17.90 

3.10 
3.10 

2.40 
2.40 

8.80 
2.80 

4.30 

27 

640 

28 

2.00 

2.10 

16.00 

3.20 

7.60 

2.70 

3.20      9.90 

3.20 

2.40 

2.60 

8.7!) 

29 

2.90 

6.50 

3  10 

6.00 

2.80 

2.90      6.45 

3.20 

2.40 

2.60 

10.90 

'Si 

3.20 
3.00 

6.50 
5.20 

8.10 

5.00 
4.00 

2.80 

3.20      5.40 
3.80  •    i.ftft 

5.40 

2.40 
2.40 

2.60 

20.46 

31 

24.85 

ROANOKE  RIVER  AT  ROANOKE,  VA. 

This  station,  which  was  established  by  D.  C.  Humphreys,  July  11, 
1896,  is  located  at  the  edge  of  the  city  of  Roanoke,  on  the  Walnut 
street  car  line.  It  is  described  in  Water-Supply  Paper  No.  48,  page 
130,  and  record  of  discharge  measurements  for  1900  will  be  found  in 
the  Twenty-second  Annual  Report,  Part  IV,  page  151.  During  1901 
the  following  measurements  were  made  by  D.  C.  Humphreys: 

March  28:  Gage  height,  2.20  feet;  discharge,  878  second-feet. 
July  18:  Gage  height,  6.06  feet;  discharge,  5,694  second-feet. 


IRR  65 — 02- 
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OPERATIONS   AT   RIVER   STATIONS,  1901. — PART   I.        [no.  85. 


Daily  gage  height,  infeeU  of  Roanoke  River  at  Roanoke,  Va,,for  1901, 


Day. 

Jan. 

1.80 
1.20 
1.20 
1.10 
1.15 
1.20 
1.20 
1.15 
1.12 
1.16 
1.80 
4.05 
8.00 
2.84 

Feb. 

Mar. 

Apr. 

May. 

Jone. 

2.26 
2.08 
1.00 
1.05 
1.80 
1.76 
2.82 
2.25 
1.80 
1.87 
1.70 
1.68 
1.70 
1.60 
2.82 
2.05 
8.12 
2.00 
2  88 
2.10 
2.20 
2.00 
2.72 
2.72 
2.86 
2.07 
2.  OB 
1.00 
1.01 
1.76 

July. 

Aug. 

Sept. 

Oct. 

2.06 
1.80 
1.70 
1.43 
1.35 
1.27 
1.20 
1.25 
1.25 
1.25 
1.23 
1.20 
1.23 
1.28 
1.22 
1.21 
1.23 
1.20 
1.20 
1.20 
I.IM 
1.17 
1.17 
1.16 
1.12 
1.10 
1.10 
1.00 
1.08 
1.00 
1.00 

Nov. 

Dec. 

1 

1.U 
1.18 
1.16 
1.80 
1.80 
1.23 
1.80 
1.80 
1.87 
1.45 
1.48 
1.88 
1.20 
lift 

1.06 
1.00 
1.06 
1.06 
1.08 
1.12 
1.00 
1.00 
1.00 
1.22 
8.86 
2.66 
2.05 
1.84 
1.78 
1.60 
1.48 
1.41 
1.35 
1.80 
1.86 
1.85 
1.80 
1.30 

i.au 

1.73 
8.21 
2.53 
2.00 
1.70 
1.72 

1.62 
1.62 
6.88 
4.12 
3.00 
2.65 
2.88 
2.10 
1.08 
1.80 
1.70 
1.68 
1.60 
2. 80 
8.20 
2.63 
2.20 
2.03 
1.00 
10.45 
4.54 
8.56 
8.06 
2.78 
2.68 
2.40 
2.20 
2.05 
1.05 
1.86 

1.80 
1.76 
1.70 
1.60 
1.66 
1.58 
1.68 
1.60 
1.78 
2.40 
2.15 
1.75 
1.60 
1.56 
1.40 
1.46 
1.45 
1.40 
1.65 
1.60 
1.76 
10.86 
4.00 
8.10 
8.00 
3.40 
4.61 
4.40 
8.85 
2.40 
2.48 

1.78 
1.00 
1.88 
1.06 
1.60 
l.ll 
1.17 
1.23 
1.40 
1.36 
1.83 
1.20 
1.25 
4.80 
8.75 
3.15 
2.00 
8.05 
4.00 
2.75 
2.15 
2.08 
1.85 

1.20 
1.28 
1.10 
1.37 
1.70 
14.31 
6.16 
2.76 
2.30 
2.  OB 
1.76 
2.05 
8.20 
3.81 
8.45 
3.85 
4.16 
4.38 
3.73 
8.40 
2.05 
2.80 
S.flO 

1.05 
1.86 
1.78 
1.70 
1.65 
1.63 
1.60 
1.55 
1.50 
1.48 
1.46 
1.40 
1.48 
1.50 
1.60 
1.52 
1.52 
1.45 
1.40 
1.40 
1.37 
1.85 
1.85 
1.80 
1.27 
1.26 
1.80 
2.10 
2.40 
2.10 

1.00 
1.10 
1.10 
1.11 
1.12 
1.10 
1.00 
1.00 
1.07 
1.07 
1.06 
1.06 
1.06 
1.06 
1.05 
1.03 
1.03 
1.03 
1.U8 
1.08 
l.OB 
1.21 
1.31 
1.20 
1.16 
1.08 
1.08 
1.01 
1.00 
1.00 

l.UO 

2 

1.01 

3 

i 

1.51 
1.00 

5 

1.46 

6 

1.32 

7 

1.L5 

8 

1.14 

0 

10 

1.13 
1.13 

11 

1.13 

12 

1.16 

18 

U 

1.15 
2.30 

15 

2.06     1.20 
1.S7     180 

4.80 

16 

3.26 

17 

1.68 
1.58 
1.48 

1.20 
1.20 
1.20 

3.21 

18 

1.05 

10 

l.TtI 

20 

1.40     116 

1.45 

21 

22 

28 

1.40 
1.42 
1.40 
1.85 
1.85 
1.28 
1.31 
1.25 
1.05 
1.23 
1.20 

1.10 
1.05 
1.10 
1.00 
.88 
1.20 
1.07 
1.06 

1.8J 
1.45 
1.60 

2i 

1.70    2.48 
1.66  1  2.21 
1.50  <  2.26 
1.65    2.23 
1.48    2.21 

1.83 

25 

26 

2.10 
2.20 

27 

2.25 

28 

2.16 

20 

80 

81 

1.43 
1.36 
1.20 

2.20 
2.20 
2.21 

11.00 
7.25 
6.06 

ROANOKE  RIVER  AT  NEAL,  N.  C. 

This  station  was  described  in  Water-Supply  Paper  No.  48,  page 
131.  The  highest  recorded  water  at  this  station  occurred  on  May  26, 
1901,  the  gage  height  being  30.30  feet,  and  the  probable  discharge 
being  84,200  second-feet.  The  lowest  i-ecorded  stage  of  flow  was  from 
September  19  to  22, 1897,  when  the  gage  read  0.00,  and  the  discharge  was 
probably  2,000  second-feet.  Results  of  measurements  for  1900  will 
be  found,  in  the  Twenty-second  Annual  Report,  Part  IV,  page  152. 
During  1901  the  following  discharge  measurements  were  made  by  £. 
W.  Myers,  and  others: 

April  8:  Gage  height,  19.90  feet;  discharge,  24,004  second-feet. 
April  4:  Gage  height,  21.80  feet;  discharge,  28,875  second-feet 
Jnly  17:  Gage  height,  22.90  feet:  discharge,  85,400  second-feet. 
November  80:  Gage  height,  5.60  feet;  discharge,  5,558  second-feet. 
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Daily  gage  height,  infect,  of  Roanoke  River  at  Neal,  iV.  G.,for  190 J. 


I. 

2. 
3. 
4. 

5. 
«. 

m 
i  . 

8. 

9. 
10. 
11. 

1:8. 

13. 

u. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

2S 

23. 

24. 

25. 

28. 

27. 

28. 

29. 

30. 

31. 


ft.eo 

7.50 

7.90 

7.70 

6.70 

6.00 

6.20 

4.70 

4.40 

4.90 

4.30 

4.40 

5.75 

21.58 

22.65 

22.70 

20.16 

17.30 

15.20 

13.40 

11.70 

9.90 

8.50 

7.50 

6.9r 

6.50 

6.15 

6.00 

5.60 

6.20 

5.20 


5.80 
5.60 
5.60 
5.40 
5.20 
5.60 
6.80 
7.10 
6.00 
6.20 
7.10 
8.36 
8,60 
7.70 
6.90 
6.20 
6.70 
5.20 
4.96 
4.80 
4.60 
4.50 
4.40 
4.20 
8.90 
3.70 
3.60 
3.80 


8.56 
3.80 
3.80 
8.60 
8.45 
8.40 
3.35 
3.40 
3.40 
3.20 
3.30 
3.80 
5.60 
6.40 
8.86 
8.90 
6.60 
5.66 
4.95 
4.40 
.  4.40 
4.80 
4.70 
4.90 
6.60 
6.10 
19.95 
22.50 
23.70 
24.10 
22.65 


Apr.    May. 


19.50 
16.30 
19.00 
22.65 
24.46 
26.25 
86.45 
25.90 
23.40 
20.40 
17.60 
15.40 
12.70 
11.60 
12.60 
18.26 
19.30 
17.80 
15.20 


13. 

11. 


10 
60 


10.  .W 
20.60 
23.15 
23.00 
21.80 
19.00 
16.70 
14.10 
12.90 


11.40 

10.20 

9.20 

8.80 

7.40 

6.80 

6.80 

6.60 

6.90 

6.60 

11.40 

16.40 

15.70 

13.20 

10.30 

8.50 

7.10 

6.10 

5.40 

5.50 

7.00 

9.70 

20.80 

23.25 

26.10 

30.30 

29.25 

27.27 

25.35 

24.15 

28.00 


June. 

July. 

Aug. 
5.70 

Sept. 
22.10 

Oct. 
10.60 

Nov. 
4.40 

Dec. 

21.80 

10.40 

6.20 

18.80 

8.70 

5.50 

19.50 

12.30 

4.46 

4.80 

16.70 

10.70 

5.50 

17.40 

13.00 

4.40 

4.00 

14.40 

9.80 

5.20 

15.60 

13.50 

4.40 

4.90 

12.70 

9.20 

4.70 

13.50 

11.90 

4.40 

-6.10 

11.80 

7.70 

4.80 

11.70 

9.70 

4.40 

8.60 

10.10 

6.10 

5.80 

10.40 

8.10 

4.40 

9.60 

9.50 

5.70 

17.40 

9.10 

7.00 

4.30 

8.30 

8.90 

7.10 

28.05 

8.30 

6.30 

4.85 

7.00 

8.60 

8.70 

25.15 

7.60 

5.00 

4.40 

6.20 

9.40 

8.50 

26.30 

7.00 

5.70 

4.30 

6.80 

8  10 

8.00 

25.10 

6.60 

5.50 

4. 25 

5.80 

7.00 

6.90 

23.36 

6.20 

5.40 

4.26 

6.80 

6.25 

6.10 

23.20 

6.00 

6.50 

4.80 

6.10 

5.80 

8.80 

23.80 

6.00 

8.60 

4.30 

7.30 

5.75 

17.10 

24.85 

5.80 

8.45 

4.30 

13.10 

6.20 

22.80 

26.00 

O.60 

8.20 

4.30 

21.70 

12.40 

24.65 

26.37 

6.40 

7.60 

4.15 

22.40 

15.50 

25.80 

26.73 

14.20 

6.60 

4.00 

23.10 

15.60 

24.80 

26.25 

10.20 

5.80 

4.00 

19.20 

13.20 

23.96 

25.10 

18.60 

5.80 

4.00 

16.90 

10.70 

22.90 

23.70 

15.80 

5.10 

4.00 

18.30 

12.00 

20.45 

22.15 

13.10 

4.90 

4.00 

9.80 

11.90 

17.60 

20.10 

10.70 

4.80 

4.70 

8.80 

10.40 

15.10 

18.30 

8.80 

4.70 

5.60 

8.80 

10.50 

13.00 

19.10 

7.60 

4.00 

7.60 

10.60 

9.  .50 

11.10     19.35 

6.60 

4.50 

9.10 

12.70 

8.60 

9.30 

19.80 

6.20 

4.50 

8.30 

20.85 

12.30 

7.90 

22.55 

6.30 

4.40 

6.70 

23.  ST) 

12.90 

7.20 

23.67 

8.00 

4.30 

.5.60 

26.05 

6.40 

23.60 

4.30 

25.90 

DEEP  RIVER  AT  CUMNOCK,  N.  C. 


This  station  was  established  June  29,  1900,  by  E.  W.  Myers.  It  is 
described  in  Water-Supply  Paper  No.  48,  page  136.  The  observer  is 
J.  A.  Mclver,  a  watchman  at  Cumnock.  During  1901  the  following 
measurements  were  made  by  E.  W.  Myers  and  others: 

March  27:  Gage  height,  30.50  feet;  discharge,  22,425  second-feet. 
April  6:  Gkige  height,  5.60  feet;  discharge,  1,671  second-feet. 
July  15:  Gage  height,  18.25  feet;  discharge,  12,018  second-feet. 
November  28:  Qage  height,  2.24  feet;  discharge,  204  second-feet. 
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OPERATIONS    AT    RIVER   STATIONS,   1901. PART    I.         [so.ffi. 


Daily  gctge  height^  in  feet^  of  Deep  River  at  Cumiiock,  N.  C.,for  1901, 


1. 
2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13, 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
81. 


Day. 


Jan. 

Feb. 

6.75 
4.84 
3.90 
2.93 

2.48 

3.a5 
3.07 
3.18 
6.96 
5.71 

2.04 
2.9(J 
2.51 
2.08 
2.  Of} 
1.98 
2.48 
9..% 
5.08 
3.27 


2. 
5. 
7. 
4. 
3. 


41 
70 
08 
96 
12 


2.75 
2.70 
2.48 
2.41 
2.62 
2.33 
2.29 
2.00 
2.20 
2.30 
3.77 


4. 
3. 
2. 
4. 
4. 
4. 


75 
25 
92 
27 
71 
90 
3.97 
3.45 
3.06 
2.91 
2.6f» 
2.47 
2.37 
2.27 
2.30 
2.24 
2.20 
2.(6 
2.11 
2.18 
2.59 
2.39 
2.27 


Mar. 


2.00 
1.97 
1.91 


1. 
1. 
1. 
1. 
1, 
1. 
1. 


1. 
1. 
1. 
1. 


60 
99 
93 
1.91 
1.86 
10.*) 
36.03 
29.60 
26.51 
20.76 
16.83 
10.67 


,87 
82 
91 
90 
90 
88 
98 
2.i» 
2.73 
2.75 
2.45 
2.40 
2.20 
2.11 
2.  OB 
75 


Apr. 


13.23 
14.80 
12.06 
9.51 
7.52 
4.82 
2.67 
2.20 
1.96 
1.74 
1.56 
1.27 
1.17 
8.98 
6.35 
4.37 
3.30 
2.18 
2.08 
2.56 
10.65 
8.89 
5.03 


4.97 
4.65 
2.85 
1.97 
1.91 
1.88 
1.83 


May. 


1.73 
1.59 
1.15 
1.11 
1.11 
1.11 
1.14 
1.05 
1.02 
2.00 
2.96 
2.68 
2.34 
2.25 
2.15 


June. 


1.09 
1.18 
1.16 
1.96 
2.01 
2.37 
11.99 
(N 
(•) 
(•) 
7.70 

4.66 
7.76 
8.13 
6.8!) 
6.51 


4.59 
3.79 
3.80 
3.89 
3.94 
3.  oO 
2.81 
2.75 
2..'J8 
2.49 
2.34 
2.44 
2.72 
3.43 
3.83 
11.32 
15.73 
13.05 
9.04 
4.67 
3.55 
3.43 
3.76 
4.15 
5.89 
10.94 
13.64 
8.67 

T.  do 

4.37 


July.  I  Aug:.    Sept.  I  Oct. 


6.04 
4.87 
3.38 
3.21 
3. 15 
3  (1) 
3.86 
3.71 
5.48 


7. 

4. 
*> 


25 

43 

76 

2.94 

14.25 

20.04 

11.25 

8.52 

6.11 

16.13 

17.44 

7.15 

3.99 

3.72 

3.54 

3.32 

2.82 

2.71 

2.53 

2.49 

2.35 

2.29 


2.ft-» 

2.52 

2.31 

2.53 

3. 07 

5.  .j'S 

13.33 

20.02 

18.03 

14.84 

10.56 

6.11 

7.86 

8.42 

11.38 

13.84 

11.45 

10.5;) 

10.27 

8.97 

7.m 

7.12 
6.44 
9.24 
10.70 
5.44 
7.91 
8.60 
6.26 
4.63 
3.46 


7.05 
7.21 
4.70 


4. 
4. 


2. 
o 


30 
01 
3.85 
3.49 
2.56 
2.49 
2.41 
35 
27 
2.21 
2.83 
3.17 
3.33 
3.62 
12.18 
14.41 
16.62 
11.14 
6.25 
4.64 
3.58 
3.33 
8.16 
2.97 
2.92 
2.90 
2,74 


2.66 
2.61 
2.,« 
3.06 
2.94 
2.68 
2.67 
2.57 
2.61 
2.49 


46 
40 
62 
57 
64 
80 
2.67 
2.60 
2.55 
2.49 
2.45 
2.41 
2.38 
2.36 
2.34 
2.33 
2.33 
2.30 
2.33 
2.89 
2.58 


Nov. 


2.58 
2.12 
2.09 
2.06 
2.03 
2.00 
1.99 
2.08 
2.13 
2.11 
2.09 
2.19 
2.21 
2.19 
2.11 
2.09 
2.08 
2.06 
2. 08 
2.01 
1.99 
2.15 
2.21 
2.35 
2.35 
2.31 
2.27 
2.24 
2.22 
2.21 


Dec. 


2.20 
2.18 
2.25 

o  •»7 

2.24 
2.2M 
2.18 
2.13 
2.12 
2.10 
2.00 
2.09 
2.13 
2.23 
8.03 
6.61 
4.06 
3.25 
23 
26 
22 
3.18 

3.  no 

3.38 

3.S8 

5.18 

5.40 

7.06 

13.  (O 

16.60 

23.76 


3. 
3. 
3. 


•Flood. 


CAPE    FEAR   RIVER   AT  FAYETTEVILLE,  N.  C. 

This  station  was  described  in  Water-Supply  Paper  No  48,  page  137. 
The  maximum  flood  of  which  there  is  any  record  occurred  on  May  24, 
1901,  when  the  river  reached  a  height  of  58.50.  The  lowest  stage  of 
flow  was  on  October  8  and  9,  1897,  when  the  gage  height  was  0.2  foot 
and  the  discharge  340  second-feet.  The  drainage  area  above  the  sta- 
tion is  4,493  square  miles. 

Records  of  flow  during  19(X)  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  155.  During  1901  the  following  meas- 
urements were  made  by  E.  W.  Myers  and  others: 

April  5:  Gage  height,  47.6  feet;  discharge,  46,519  second-feet. 
July  15:  Qaj^e  height.  40.3  feet:  discharge.  38,300  second-feet. 
November  29:  Gage  height,  4.50  feet;  discharge,  l,78;i  second-feet 
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Daily  gage  height,  in  feet,  of  Cape  Fexir  River  at  Fayeiteinlle,  N.  C„  for  1001. 


Day. 

Jan. 

12.00 

11.40 

10.00 

8.2I) 

6.00 

5.70 

5.20 

4.60 

4.00 

4.20 

4.50 

4.80 

12.90 

15.40 

11.00 

8.40 

6.70 

9.00 

12.20 

10.00 

8.50 

o.a) 

5.20 
4.60 
5.30 

5.;io 

5.40 
6.20 
4.60 
4.60 
5.00  1 
1 

Feb. 

6.40 
6.40 
5.50 
5.60 
9.00 

11.00 
8.20 
6.40 
6.00 

10.00 

11.30 
9.30 

10.00 
9. 50 
7.4C 
6.60 
5.40 
5.00 
5.(10 
4.80 
4.50 
4.40 
4.00 
4.00  ; 
4. 10  , 
4.00 
4.00 
3.90  ' 

Mar. 

4.20 
4.00 
8.90 
3.70 
3, 70 
3.70 
3.30 
3. 10 
3. 10 
3.00 
3.5«) 
4.30 
5.30 
5.0(» 
4.50 
4.00 
3.70 
3.40 
3.30 
3.10 
4.00 
4.50 
4.00 
3.tM) 
3.80 
5.50 

28.:jo 

36.00 
32.00 
25.80 
19. 70 

Apr.    May. 
.  12.80      5.  an 

Juno. 

July. 
1    g  21) 

Aug. 

4.70 
4.M) 
4.31) 

4.00 

a.  61) 

6.00 
29.40 
4.3.60 
44.80 
38.00 

:«).  7r) 

19.80 
11.00 
28.80 
42.00 
40.00 

32.  or) 

30. 00 
26.50 
26.  (X) 
255.80 
20. 40 
15. 60 
13. 40 
20.00 
23.00 
17.80 
15.60 
16.40 
16.(0 
12.50 

Sept. 

11. U) 

13.  m 

12. 40 

9.80 

7.60 

6.50 

5.80 

5. 50 

5.30 

.  5.00 

4.70 

4.70 

4.40 

4.30 

4.10 

4.00 

7.80 

14.00 

37.50 

43.60 

40.00 

29.00 

21.80 

15.00 

10.40 

8.30 

7.30 

7.30 

9.00 

10.00 

Oct. 

Nov. 

Dec. 

1 

13.  'M\ 

10.40     3.60 

9.30     3.80 

10.  UO  ■  3.  HO 

3.80 

o 

'    9.60 

14.40 

45.90 

47.70 

41.70 

:«).  80 

23.80 

16.60 

10. 00 

7.00 

6.60 

6.00 

7.00 

20.40 

20.80 

16.00 

11.80 

9.30 

7.50 

4.80 
4.50 
4.50 
4.:ft) 
4.00 
3.90 
4.00 
5.00 
5.50 
7.70 
10.50 

10.  or) 

8.30 

7.00  1 

5.80  ! 

4.70 

4.40 

5.00 

H.fiO 

10.00  1  10.00 
9.00  1    9.50 
7.80'    7.00 
6.30      5.50 
ti.:iO      4.60 
6.  (VI       3.  HO 

3.70 

3 

3.60 

4 

5 

6 

i 

9.40 
8.50 
7.50 
6.30 
5.90 
5.30 
5.20 
5.20 
5,00 
4.80 
5.00 
9.00 
8.00 
6.30 
5.50 
5.00 
4.50 
4.40 
4.10 
3.80 
4.00 
3.90 
3.80 
4.  ft) 
3.80 
8.60 
3.60 
3.50 

3.60 
3.60 
3.60 
3.70 
3.70 
3.70 
3.70 
3.50 
3.50 
3.50 
3.60 
3.00 
3.60 
3.60 
3.50 
3.60 
3.50 
3.50 
3.50 
3.50 
3.70 
6.00 
6.10 
5.00 
4.70 
4.50 
8.80 

4.00 
4.00 
3.80 
4.10 

8 

9 

10 

5.90 

5.60 

5.40 

6.00 

4.80 

4.40 

6.30 

9.40 

9.00 

14.40 

22.30 

23.00 

15.70 

11.40 

9.00 

18.40 

10.80 

9.00 

8.70 

7.80 

9.20 

16.60 

11.20 

4.10 

6.00 

10.20 

10.00 

.  8. 70 

7.U) 

8.00 

30.10 

41.50 

;«.5o 

29.70 

25.30 

31.10 

33.00 

25.80 

18. 2C 

12.00 

10.30 

9.00 

«.80 

5.60 

5.40 

5.00 

4.60 

4.00 
8.80 
3.90 

11 

3.80 

12 

13 

14 

4.00 
8.90 
4.00 

15 

5.00 

1« 

17 

15.40 
16.30 

18 

19...   

ao 

11.00 
9.30 
7.00 

21 

22 

23 

8.30     10.00 

13.20     14.00 

14.00     48.10 

12.00     58.50 

14.00     54.70 

12.00     42.00 

0.60    JO.  90 

8. 00     27. 60 

7.00    27.20, 

6.10  ,  23.  aj , 

'  18.00 

t 

6.20 
4.60 
4.80 

34 

4.60 

25 

5.60 

26 : 

7.00 

27 

7.80 

28 

13.00 

29 

16.00 

30 

25.30 

31 1 

1 

85.50 

YADKIN  RIVER  AT  SILOAM,  N.  C. 

This  station  was  established  August  2,  1000,  and  is  described  in 
Water-Supply  Paper  No.  48,  page  iri8.  On  April  5,  1901,  a  measure- 
ment was  made  by  N.  V.  Curtis,  when  the  gage  height  was  5.00  feet, 
and  the  discharge  5,237  second-feet. 

Daily  gage  height,  in  feet,  of  Yadkin  River,  at  Siloam,  N,  C,,for  1901, 


Day. 


1.. 
3.. 
3.. 
4.. 

6- 

6.. 

7.. 

8— 

9.. 
10.. 
11- 
12.- 
13.. 
14.- 
15.. 
16.. 
17.. 
18.. 
19.. 

ao.. 

21.. 
^.. 
23-. 
34.. 
25.. 
36.. 
27.. 
28.. 
2D.. 

a>.. 

31.. 


Jan.  I  Feb.  |  Mar.  Apr. '  May  J  one.'  July. 


I 


2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 

9 


-«    I 


;o 

70 
80 
70 
70 
,80 
80 
70 
70 
2.90 
3.30 
4.10 
3.30 
3.00 
3.80 
80 
80 
80 
80 
.80 
80 
3.90 
3.90 
2.80 
2.80 
2.70 
2.70 
2.70 
2.70 
2.80 
2.80 


2. 
2. 
3. 
3. 
2. 


3.80 
2.80 
2.80 
3.80 
2.80 
2.80 
2.90 
3.80 
2.90 
2.90 
2,80 
2.80 
2.80 
2.80 
2.80 


2. 
2. 
2. 


80 
80 
80 


70 
70 


2.70 

2. 

2. 

2.80 
2.80 
2.80 
2.70 
2.70 
2.60 
2.60 


2.60 
2.60 
2.60 
3.60 
2.80 
2.70 
2.70 
2.70 
2.90 
3.10 
3.00 
3.00 
3.80- 
2.80 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.80 
2.80 
2.70 
2.70 
2.80 
10. 40 
8.60 
3.2(J 
6.2)0 
2.90 
2.80 


"n    ' 


2.80 
2.80 
2.70 
2.70 
2.80 
2.80 
2.80 
2.80 
2.70 
2.70 
2.80 
■2.80 
2.90 
2.90 
2.80 
2.80 
2.80 
2.80 
3.20 


3.50 


3.50 
3.  .50 
3.60 
3.60 
3.50 
3.50 
3.50 
2.60 
3.60 
3.50 
3. 60 
3.60 
3.60 
3.60 
3.60 
3.50 
3.60 
4.00 
3.90 
3.90 
4.30 

(•) 
(») 
5.00 
4.50 
4.60 
4.60 
4.10 
3. 50 
3.50 
3.60 


3.60 
3.50 
3.50 
3.50 
3.60 
3.60 
3.50 
3.50 
3.60 
8.60 
3.70 
3.70 
3.60 
3.90 
10. 70 
10. 90 
10. 80 
10.30 
7.40 
7.60 

9.;» 

9.40 

8.60 
7.80 
7.40 
3.80 
3.80 
4.20 
7.40 
8.90 


fi,  I 


7.60 
7.60 
3.70 
3.70 
4.10 
4.80 
3.60 
3.70 
3.70 
3.70 
3.70 
3.70 
3.90 
6.80 
5.10 
3.60 
3.60 
4.30 
3. 70 
3.70 
3. 60 
3.60 
3.60 
3.60 
3. 70 
3.(i0 
3.70 
3. 60 
3.70 
3.70 
3.60 


Aug 


8.60 

3.70 

3.70 

3.  GO 

3.60 

3.60 

3.70 

3.70 

3.60 

3.60 

5.30 

6.40 

11.20 

10.60 

10.80 

10.30 

11.60 

9.30 

4.10 

3.60 

3.60 

3. 70 

0.30 

6.40' 

3. 70 

3.70 

3.60 

8.60 

3.60 

3.80 


Sept. 

Oct. 

3.70 

3.60 

3.60 

3.60 

3.60 

3.60 

3.60 

3.60 

3.70 

3.60 

3.70 

3.60 

3.60 

3.70 

3.60 

3.70 

3.60 

3.00 

3.60 

3.00 

3.60 

3.60 

3.60 

3. 70 

3.60 

3.80 

3.70 

3.60 

3.60 

3.60 

3.60 

3.60 

3.60 

3.60 

3.60 

3.60 

3.60 

3.60 

3.60 

3.60 

3.70 
3.70 
3. 60 
3.60 
3.60 
60 
70 
3.70 
3.80 
3.70 


3. 
3. 


3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 


Nov.'  Dec. 


8.60 
3.60 
3.60 
3.00 
3.60 
3.60 
3.00 
3.60 
3.60 
3.60 
3.60 
3.00 
8.60 
70 
60 
60 
00 
3.60 
3.60 
3.60 
60 
60 
3.70 
3.60 
3.60 
3.60 
3.60 
3.60 
3.00 
3.60 


3. 
3. 
3. 
3. 


3. 
3. 


3.(i) 
3.60 
3.60 
3.90 
3.80 
3.6() 
3.60 
3.60 
3.60 
3.60 
3.60 
8.60 
3.00 
8.90 
11.00 
8.30 
7.20 
3.8r) 
3.70 
8.60 
3.60 
8.60 
3.60 
8.60 
3.60 
8.60 
8.70 

4.:n 

11.80 
9.20 
7.40 


•Too  high  to  measure. 
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YADKIN  RIVER  AT  SALISBURY,  N.  C. 

This  station  is  described  in  Water-Supply  Paper  No.  48,  page  139. 
The  lowest  recorded  flow  was  9(K)  second-feet,  occurring  in  September 
and  October,  1897.  The  highest  flood  of  which  there  is  any  record 
occurred  on  March  20,  1899,  the  gage  height  being  18.80  feet,  and  the 
measured  discharge  115,000  second-feet.  Results  of  measui-ements 
for  1900  will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV, 
page  156.  During  1901  the  following  measurements  were  made  by 
E.  W.  Myers  and  others : 

April  3:  Gage  height,  10.50  feet;  discharge,  88,560  second-feet. 
April  6:  Gage  height,  4.72  feet;  discharge,  12,160  second-feet. 
April  24:  Gage  height,  4.48  feet;  discharge,  9,611  second-feet. 
July  27:  Gage  height,  2.80  feet;  discharge,  4,509  second-feet. 
November  14:  Gage  height,  2.60  feet;  discharge,  3,288  second-feet. 

Daily  gage  height^  in  feet ^  of  Yadkin  River  at  ScUiebury,  N,  C.^for  1901, 


Day. 

Jan. 

8.46 
8.06 
2.80 
2.65 
2.60 
2.50 
2.50 
2.60 
2.50 
2.45 
8.10 
5.80 
8.23 
4.88 
3.80 
3.36 
3.06 
8.00 
2.80 
2.70 
2.70 
2.60 
2.60 
2.60 
2.00 
2.56 
2.50 
2.50 
2.45 
2.45 
2.50 

Feb. 

Mar. 

Apr. 

May. 

8.20 
3.16 
8.10' 
3.06 
8.00 
8.00 
2.90 
3.06 
3.46 
3.60 
4.00 
3.65 
3.20 
2.95 
2.85 
2.75 
2.95 
3.60 
2.90 
3.80 
3.45 
9.52 
14.83 
10.50 
5.15 
4.20 
4.80 
6.33 
5.33 
4.85 
8.90 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 
Dec 

1 

2.50 
2.50 

2.85 
2.86 

8.70 
3.25 
10.00 
10.85 
6.70 
4.40 
8.80 
3.60 
3.26 
3.05 
3.00 
2.85 
2.80 
3.30 
4.60 
8.65 
3.25 
3.05 
3.00 
7.60 
15.90 
11.26 
5.22 
4.53 
4.07 
3.80 
3.60 
3.50 
3.35 
8.25 

3.60 
3.60 
3.40 
8.25 
3.80 
8.10 
3.60 
3.85 
3.40 
8.15 
3.10 
3.00 
2.90 
2.95 
5.85 
8.80 
9.00 
7.57 
4.40 
4.78 
4.50 
4.45 
6.25 
6.66 
5.15 
4.68 
4.60 
4.25 
3.56 
6.00 

5.20 
4.86 
8.60 
3.40 
3.25 
3.15 
3.40 
4.35 
4.60 
4.22 
3.40 
3.15 
8.00 
8.86 
8.08 
6.95 
5.15 
4.45 
5.28 
5.05 
8.75 
8.55 
8.20 
8.00 
2.90 
2.85 
2,80 
2.85 
2.90 
2.70 
2.75 

2.95 
2.82 
2.76 
2.65 
2.70 
5.77 

11.88 
9.92 
4.80 
8.80 
8.60 
8.96 
5.32 
9.28 

10.45 
9.82 
7.76 
7.70 
6.20 
6.40 
4.75 
4.25 
4.66 
6.60 
5.87 
6.16 
6.15 
6.53 
5.87 
6.10 
4.70 

4.65 

4.70 
8.96 
8.70 
8.60 
3.40 
8.26 
8.25 
8.20 
8.15 
8.15 
8.80 
8.10 
8.10 
3.00 
8.00 
3.85 
3.85 
4.00 
&60 
3.20 
8.05 
3.00 
2.95 
2.90 
2.86 
2.85 
2.90 
4.50 
5.80 

5.20 
4.00 
3.85 
3.45 
3.20 

ao5 

3.00 
2.95 
2.96 
2.90 
2.85 
2.86 
2.90 
4.00 
3.80 
8.00 
2.85 
2.80 
2.80 
2.80 
2.80 
2.75 
2.75 
2.70 
2.70 
2.70 
2.70 
2.70 
2.66 
2.70 
2.70 

2.70 
2.70 
2.66 
2.70 
2.70 
2.70 
2.65 
2.00 
2.60 
2.65 
2.60 
2.60 
2.60 
2.66 
2.60 
2.60 
2.60 
2.00 
2.50 
2.56 
3.60 
2.56 
2.66 
3.00 
3.40 
2.85 
2.66 
2.60 
2.60 
2.60 

2.00 

2.. 

2.60 

3 

2.45 

2.35 

2.55 

4 

3.15 
8.85 
8.05 
2.72 

2.45 
2.40 
2.86 
2.36 

2.96 

5 

a.  10 

6 

2.75 

7 

2.eo 

8 

2.60    2.86 
2.66    2.85 
8.00  ,  2.40 
2.85    2.60 
2.76     4.00 

2.eo 

9 

2.66 

10 

2.00 

11 

2.90 

12 

2.86 

18 

2.70 
2.60 
2.56 
2.55 
2.55 
2.55 
2.50 
2.60 
2.45 
2.40 
2.40 
2.40 
2.40 
2.80 
2.45 
2.40 

8.10 
2.  TO 
2.60 
2.45 
2.45 
2.45 
2.40 
2.40 
2.40 
2.45 
2.50 
2.40 
2.40 
6.65 
0.92 
7.68 
4.60 
3.60 
8.00 

2.75 

14 

2.75 

15 

6.17 

16 

8.66 

17 

5.10 

18 

a.  90 

19 

8.35 

30 

3.10 

21 

2.90 

22 

2.75 

23 

2.60 

24 

£.90 

25 

8.20 

26 

3.20 

27 

3.40 

28 

4.25 

29 

6.90 

ao 

81 

15.72 
17.97 

SOUTHERN    ATLANTIC    COAST    DRAINAGE. 
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CATAWBA  RIYER  NEAR  MORGANTON,  N.  C. 

This  station  was  established  in  the  summer  of  1900,  during  the 
investigation  of  the  Southern  Appalachian  region.  It  is  described  in 
Water-Supply  Paper  No.  48,  page  140.  A  measurement  was  made  by 
N.  C.  Curtis,  March  28,  when  the  gage  height  was  3.25  feet  and  the 
discharge  4,025  second-feet.  No  gage  heights  were  kept  during  the 
year  1901,  and  in  May  of  that  year  the  bridge  was  carried  away  by 
flood. 

JOHN  RIVER  NEAR  MORGANTON,  N.  C. 

This  station  was  established  June  17,  1900,  and  is  described  in 
Water-Supply  Paper  No.  48,  page  142.  A  measurement  was  made 
March  28,  1901,  by  N.  C.  Curtis,  when  the  gage  height  was  4.07  feet 
and  the  discharge  1,075  second-feet. 

DaUy  gaffe  height,  in  feet,  of  John  River,  near  Morganton,  N.  C,  for  1901, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

5.15 
4.05 
3.90 
3.80 
3.00 
3.50 
3.40 
3.20 
3.20 
3.20 
3.17 
3.17 
8.10 
3.06 

'i'm 

3.15 
3.10 
3.00 
3.00 
2.95 

"2."fi6' 

2.87 

2.88 

2.80 

270 

3.00 

3.10 

3.15 

Oct. 

Nov. 

Deo. 

1 

2.62 
2.62 
2.42 
2.32 
2.80 

2.28 

2.28 

2.20 
2.16 

3.05 
8.85 
8.20 
4.15 
3.90 
8.25 

8.*i8" 

2.95 

2.70 

2.68 

2.60 

2.70 

"2.'85 
2.68 
2.60 
2.70 
5.20 

17.70 
6.60 
4.60 
4.16 
3.70 
3.58 
3.38 
3.27 

8.06 
8.00 

2.95 
2.90 
2.90 
2.80 

'  2."80 
2.73 
3.85 
3.05 
8.08 
3.05 

'"2*78" 
2.70 
2.70 
2.63 
2.57 
2.60 

"3.  is" 

10.25 

20.50 
6.15 
4.80 
4.40 

"6.66 
5.00 
4.20 
3.90 
8.75 

8.63 

'3.42 
3.38 
3.25 
3.50 
3.70 
3.45 

3."i3 
3.06 
3.00 
2.90 
8.95 
4.60 

'6.'66" 
4.85 
3.92 
4.46 

4.27 
7.90 

"4.'70 
4.15 
3.80 
8.66 
3.60 
8.50 

3.45 
3.30 
3.15 
3.10 
3.00 
3. 00 

■3.00' 

3.00 

2.93 

2.90 

2.95 

3.00 

'2.95" 

3.25 

3.05 

2.90 

3.15 

3.05 

'2.'77' 
2.70 
2.70 
2.63 
2.00 
2.57 

2.8O" 
8.60 
2.73 

2.60 
2.50 
2.40 

■"2.'60* 
17.02 
6.00 
3.86 
3.38 
3.06 

'3.'27 
4.36 
6.10 

10.30 
5.75 
5.00 

"5.i6' 
4.48 
4.50 
7.15 
0.11 
4.40 

"4.'56 
4.00 
4.48 
4.43 
6.15 
5.90 

3.06 
3.00 
2.90 
2.80 
2.76 

*2.'70 
2.78 
2.72 
2.70 
2.70 
2.68 
2.70 
2.95 
2.80 
2.78 
2.72 
2.68 
2.65 

'2.'60" 
2.60 
2.00 
2.56 
2.55 
2.50 

"2.53" 

2.50 
2.56 
2.60 

2.52 
2.53 
2.58 
2.53 
2.53 
2.53 
2.58 
2.53 
2.53 
2.53 
2.53 
2.50 
2.68 
2.50 
2. 50 
2.46 

'2.'48" 

2.47 

2.48 

2.42 

2.43 

2.47 

"2."60* 

2.43 

2.42 

2.35 

2.38 

2.30 

2.35 

2 

2.40 

8 

2.43 

4 

2.66 
2.33 
2.83 
2.38 
2.28 
2.53 

"2."43' 

2.43 

2. 38 

2.83 

2.36 

2.86 

2.80 
2.33 
2.28 
2.28 
2.28 
2.88 

2.15 
2.18 
2.13 
2.13 
2.13 
2.06 

"8."25" 
2.46 
2.88 
2.30 

2.28 
2.25 

"  2. 28' 
2.80 
2.20 
2.72 
2.38 
2.25 

2.43 

6 

6    

2.33 
2.83 

7 

2.82 

2.  as 

2.38 
2.37 
2.80 
6.06 

2.33 

8 

9 

2.35 
2.40 

10 

11 

3.50 
8.10 

12 

13 

2.90 
2.80 

14 

15 

8.02 

2.88 
2.68 
2.58 
2.60 
2.48 

8.10 
19.00 

16 

6.58 

17 

18   

4.70 
3.75 

19 

3.05 

80 

2.96 

21 

2.48 
2.43 
2.40 
2.33 
2.33 
2.30 

2.87 

22 

23 

2.90 

24 

2.90 

25 

2.20 
2.23 
2.23 
2.23 

2.90 
13.60 
6.15 
4.06 
3.85 
3.76 

8.00 

26 

8.42 

27 

2.90 

28 

2.28 
2.28 
2.33 
2.38 

2.85 

29 

15.00 

30 

9.00 

81 

6.45 

CATAWBA  RIVER  AT  CATAWBA,  N.  C. 

This  station  was  established  in  July,  1896,  but  was  abandoned 
December  31,  1899.  On  June  13,  1900,  it  was  reestablished  as  a  tem- 
porary station  to  assist  in  the  study  of  the  hydrography  of  the  South- 
em  Appalachian  region.  It  is  described  in  Water-Supply  Paper  No. 
48,  page  143.  During  1901  the  following  measurements  were  made 
by  E.  W.  Myers: 

March  29:  Gage  height,  5.83  feet;  discharge,  5,640  second-feet. 
April  27:  Gage  height,  4.37  feet:  discharge,  4,854  second-feet. 
Jnly  25:  Gage  height,  2.95  feet;  discharge,  2,805  second-feet. 
November  15:  Gage  height.  t>.?0  feet,  discharge,  2,398  second-feet. 
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DaUy  gage  height^  in  feet,  of  Catawba  River  at  Cataivba^  N.  C,  for  1901, 


2. 
8. 

4. 

5. 

6. 

7. 

8. 

9. 
10, 
11. 
12. 
13. 
U. 
M. 
16. 
17. 
18. 
19. 
20. 
21.. 
22.. 
23.. 
24.. 
26.. 
26. 
27.. 
28.. 
29.. 
30.. 
81.. 


Day. 


<  Jan.  Feb. 


6.40 
8.85 
3. 25 
3.10 
3.00 
2.96 
2.90 
2.90 
2.85 
3.00 
3.25 
11.56 
7.56 
6.35 
4.10 
8.66 
3.40 
3.80 
3.30 
3.20 
3.00 
3.00 
2.96 
2.95 
2.90 
2.85 
2.80 
2.80 
2.80 
2.80 
2.80 


2. 
2. 
2. 
4. 


80 
85 
90 
25 
8.40 
3.20 
3.00 
3.15 
3.20 
3.85 
3.20 
3.20 
3.15 
3.15 
3.15 
3.10 
3.10 
3.05 
3.00 
3.00 
3.00 
2.95 
2.95 
3.00 
3.00 
2.96 
2.96 
2.98 


Mar.  ;  Apr. 


3.00 
2.98 
2.98 
2.96 
2.98 
2.95 
2.96 
2.95 
2.95 
3.00 
4.80 
4.10 
3.50 
3.35 
3.25 
8.10 
3.05 
3.00 
3.10 
3.05 
3.00 
3.00 
8.00 
3.00 
6.70 
17.60 
10.85 


7. 
6. 
5. 
5. 


06 
80 
20 
60 


6.60 
8.50 
15.10 
9.80 
6.00 
10 
80 
50 
40 
30 
00 
00 
4.20 
6.40 
6.00 
6.00 
4.00 
4.25 
7.25 
24. 9r) 

(•) 


5. 
4. 

4. 
4. 
4. 
4. 
4. 


4.60 
4.37 
4.20 
4.00 
3.80 


3.90 
3.85 
3.75 
3.60 
3.50 
3.45 
8.35 
3.40 
3.30 
3.95 
3.70 
3.55 
3.45 
3.80 
8.25 
8.80 
3.85 
3.25 
4.20 
8.65 
15.80 
28.50 
10.70 
4i.36 
5.40 
5.60 
8.70 
7.50 
5.70 
6.86 
6.86 


4.40 
3.30 
8.60 
3.40 
3.36 
5.50 
4.50 
4.15 
3.20 
3.13 
3.00 
2.98 
2.90 


13.80 
10.00 


8. 
7. 
6. 
6. 
5. 


60 
.30 
70 
70 
15 
5.00 
6.00 
6.30 
4.06 
3.50 
3.65 
3.25 
8.50 
8.40 
8.40 


2.96 
2.55 
2.40 
2.30 
2.30 
2.80 
3.00 
4.66 
3.00 
3.00 
3.05 
3.00 
3.00 
3.25 
5.10 
3.80 
3.56 
8.40 
3.10 
6.25 
4.25 
3.70 
3.40 
3.10 
2.96 
2.65 
3.25 
4.50 
6.86 
3.25 
2.80 


Aug.  .Sept 


8.60 

2.65 

2.50 

2.50 

3.30 

18.00 

10.63 

5.35 

4.00 

4.26 

3.80 

4.00 

6.46 

15.00 

16.00 

11.10 

10.70 

8.80 

6.60 

6.00 

5.60 

9.00 

12.80 

8.80 

6.60 

6.75 

9.10 

6.25 

9.80 

7.60 

6.66 


6.80 
5.20 
4.40 
4.15 

4.  a) 

3.60 
3.40 
8.30 
3.25 
3.20 
3.20 
3.05 
3.00 
3.00 
8.00 
3.00 
5.60 
4.80 
3.30 
3.00 
8.00 
2.80 
2.76 
2.70 
2.70 
2.00 
2.65 
3.10 
4.00 
4.80 


4.20 
3.50 
3.20 
3.10 
2.96 
2.70 
2.60 
2.66 
2.45 
2.40 
2.40 
2.40 
4.50 
2.75 
2.46 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.35 
2.35 
2.85 
2.35 
2.36 
2.36 


I 
Nov.*  Dec. 


2. 
2. 
2. 
2. 
2. 


2.35 
2.35 
3.35 
2.36 
2.50 
2.50 
2.50 
50 
60 
30 
20 
30 
2.35 
2.20 
2. 2D 
2.20 
2.15 
2.15 
2. 25 
2.25 
2.20 
2.20 
3.60 
2.70 
2.40 
2.25 
2.26 
2.15 
2.10 
2.00 


2.10 
2.  a) 
2.70 
2.80 

2.ao 

2.30 
2.30 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
3.50 
16.80 
6.00 


4. 
3. 
3. 
8. 
2. 
2. 


50 
90 
7U 
20 
HO 
70 
2.70 
2.70 
2.65 
2.00 
3.80 
4.00 
19.50 
11.10 
6.50 


•Oage  wire  broken  from  April  21-26. 


CATAWBA  RIVER  NEAR  ROCKHILL,  S.  C. 

This  station,  which  is  described  in  Water-Supply  Paper  No.  48, 
page  144,  was  established  September  3,  1895.  The  maximum  flood  of 
which  there  is  any  record  at  this  station  occurred  May  23,  1901,  the 
water  reaching  a  height  of  24.15  feet  on  the  gage.  A  gaging  was 
made  shortly  before  and  after  the  extreme  flood  height,  the  average 
height  during  the  period  being  24.10  feet  and  the  measured  discharge 
150,783  second-feet  from  an  area  of  2, 987  square  miles,  the  discharge 
being  therefore  at  the  rate  of  about  50.5  second-feet  per  square  mile. 
Resultsf  of  measurements  for  1900  are  given  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  157.  During  the  year  1901  the  follow- 
ing measurements  were  made  by  E.  W.  Myei's  and  othera: 

April  4:  Gage  height,  9.80  feet;  discharge,  33,150  second-feet. 
April  23:  Gagre  height,  4.65  feet;  discharge,  10,314  second-feet. 
May  23:  Gage  height,  24.15  feet;  discharge,  150,783  second-feet. 
July  20:  Gage  height,  2.00  feet;  discharge,  3,822  second-feet. 
November  17:  Gage  height,  2.10  feet;  discharge,  4,299  second-feet. 


SOUTHERN    ATLANTIC   COAST   DRAINAGE. 
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DaUy  gage  height,  in  feet,  of  Catawba  River  near  RockhiU,  S.  C,  for  1901, 


l>ay. 

1 
Jan. 

1 

1 
Feb. 

Mar. 

Apr. 

May. 

Jnne.  July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.70 
2.80 
2.70 
2.40 
2.40 
2.20 
2.10 
2.10 
2.10 
2.00 

2.00 
2.00 
2.00 
3.80 
2.80 
2.70 
2.40 
2.20 
2.20 
2.40 

1.90 

i..go 

1.90 
1.90 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
2.00 
2.30 
2.80 
2.40 
2.20 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
4.10 
13.60 
10.50 
4.50 
4.00 
3.60 

3.10 
6.55 
11.80 
12.90 
6.90 
4.10 
3.90 
8.10 
8.00 
2.70 
2.60 
2.60 
2.50 
8.50 
4.00 
8.50 
2.90 
2.70 
2.60 
10.50 
19.65 
12.20 
6.00 
4.20 
3.80 
8.50 
3.80 
3.10 
3.00 
2.90 

2.90 
2.90 
2.80 
2.70 
2.70 
2.W 
2.60 
2.30 
2.70 
2.90 
2.70 
2.70 
2.60 
2.50 
2.50 
2.40 
2.40 
2.40 
2.20 
2.80 
3.00 
15.30 
21.80 
15.40 
5.30 
4.60 
7.90 
8.60 
5.80 
4.60 
3.80 

3.60 
3.30 
3.10 
3.00 
3.00 
3.00 
3.90 
3.50 
3.00 
2.50 
2.50 
2.50 
2.60 
2.50 
6.70 
9.20 
7.00 
6.00 
4.70 
4.60 
4.60 
5.00 
4.70 
6.60 
4.30 
3.80 
3.30 
8.60 
3.10 
3.50 

4.90 
1.00 
8.60 
8.30 
2.70 
2.60 
2.30 
3.50 
V.20 
6.00 
3.50 
2.80 
2.40 
2.30 
3.30 
3.50 
3.40 
2.80 
3.50 
8.20 
2.70 
2.30 
2.20 
2.20 
2.10 
2.(M) 
2.  (A) 
2.30 
2.10 
2.00 
2.00 

2.30 
2.20 
2.20 
2.10 
2.00 
8.80 
12.35 
12.90 
4.00 
3.00 
2.70 
2.60 
2.80 
7.40 
14.30 
14.60 
12.00 
9.50 
7.20 
6.01) 
4.60 
6.30 
7.00 
9.90 
7.10 
5.60 
8.60 
5.80 
5.70 
9.60. 
6.60 

5.55 

4.10 

2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.?5 
2.20 
2.20 
2.15 
2.15 

2.00 

•» 

5.20 

3.90 

2.00 

3 

4.10 
3.70 

3.80 
3.50 

2.00 

4 

2.30 

5 

3.50 

2  RO 

2.60 

6  

3.20    2.60 
3. 10     2. 60 

2.30 

i. ............  ........ 

2.15 

8  

3.00 
3.00 
2.90 
2.90 
2.80 
2.80 
2.80 
2  80 
2.80 
4.30 
4.50 

2.60 
2.60 
2.40 
2.40 

2.00 

9 

2.10 

10 

2.10 

11 

2.20    2.30 
8.00    2.80 
8.50    2.80 
4.10  ,2.30 
3.40    2.20 
2.70    2a) 

2.20 

12 

2. 40  .  2. 15 
2.40  <  9  91) 

2.60 

13 

2.30 

14 

15 

16 

2.50 
3.10 
3.00 
2.90 
2.40 

2.20 
2.20 
2.2r) 
2.1') 
2  in 
2.  il 
2.10 
2.10 
2.10 
2.10 
2.40 
2.45 
2.30 
2.30 
2.10 
2.10 
2.10 

2.40 

5.20 

14.40 

17 

2.60 

2.20 

5.00 

18 

2.50 
2.40 
2.80 
2.20 
2.20 
2.20 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 

2.20 
2.20 
2.10 
2.10 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 

...... 

3.50 

19 

23 

21 

5.90  1  2.30 
4.30  '  2.30 
3.00  1  2.30 
2.90  I  2  20 

3.00 
2.80 
2.00 

2.60 

23 

24 

25 

27 

2.70 
2.60 
2.60 
2.60 
2  60 
2.60 
3.70 
5.40 

2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 

2.60 
2.60 
2.70 
2.70 
3.70 

28 

3.20 

29 

3f> 

9.10 
18.65 

31 

1 

17.90 

BROAD   RIVER   (OF  THE  CAROLINAS)   AT  DELLINQER,    S.    C. 

This  station  was  established  August  80,  1900,  and  is  described  in 
Water-Supply  Paper  No.  48,  page  145.  No  measurements  of  discharge 
were  made  during  1901. 

Daily  gage  height,  in  feet,  of  Broad  River  (of  the  Carolinas),  at  Bellinger,  8,  C, 

for  1901, 


Day. 


1-. 

2.-, 

3... 

4.- 

5.. 

6.. 

4.  .. 

8.. 

9-. 
10.  _ 
11.. 
12.. 
13.. 
14.. 
1.5.. 


16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
35. 
26. 
27. 


38.—. 
29..-. 

30 

31..- 


Jan. 

Feb. 

2.25 

1.20 

1.60 

1.20 

1.40 

1.00 

1.30 

3.00 

1.30 

2.00 

1.10 

1.70 

1.20 

1.50 

1.20 

1.60 

1.20 

1.40 

1.20 

1.20 

1.90 

1.40 

7.00 

1.40 

3.20 

1.00 

3.20 

1.30 

2.G5 

1.30 

2.10 

l.CO 

1.80 

1.10 

l.flO 

l.CO 

1.00 

1.30 

1.40 

1.20 

1.60 

1.20 

1.50 

1.10 

1.50 

1.10 

1.60 

.80 

1.40 

1.00 

1.40 

.95 

1.30 

.90 

1.30 

.90 

1.20 

1.20 

1.20 

Mar. 


0<90 

.90 

.70 

.90 

.90 

.80 

.80 

.80 

.80 

.60 

3.75 

2.60 

1.80 

1.40 

1.20 

1.20 

1.00 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.00 

1.40 

5.60 

10.00 

4.00 

3.00 

2.60 

2.45 


Apr. 
2.60 

May. 

Jane. 

July. 

Ang. 

Sept. 
5.75 

Oct. 

Nov. 

Dec. 

2.40 

2.00 

3.20 

'    1.40 

3.80    2.60 

1.90 

5.00 

2.20 

2.00 

2.70 

1.40 

4.70 

4.80    2.55 

2.05 

11.35 

2.20 

2.00 

2.20 

1.40 

4.20 

8.70 

2J« 

2.20 

5.20 

2.20 

1.70 

1.60 

1.00 

4.00 

a20 

2.  .50 

3.00 

8.00 

2.00 

1.70 

1.60 

1.20 

3.90 

8.20 

2.  .50 

2.26 

3.15 

2.20 

1.60 

2.00 

5.50 

3.70 

3.00    2.40 

2.20 

!    2.70 

2.20 

1.60 

1.80 

10.60 

3.60 

3.50  >  2.40 

2.10 

2.70 

2.10 

1.60 

2.10 

3.85 

3.50 

3.20  ;  2.40 

1.90 

2.55 

2.10'  \.V0 

2.00 

3.60 

3.70 

3.20  ,  2.40 

2.20 

2.40 

2.10     1.60     1.00 

3.00!  3.70 

3.20 

2.20 

2.20 

2.20 

2.00 

1.50     1.80 

3.00    3.60 

3.20 

2.30 

2.20 

2.10 

2.60 

1.50     1.70 

2.70    3.80 

3.20 

2.:» 

2.20 

2.30 

2.20 

l.CO  1  1.70 

3.00    3.80 

4.  or) 

2.30 

2.20 

.    4.75* 

2.10 

3.15  1  1.60 

14.00    4.10 

4.00 

2.60 

2.80 

3.25 

2.10 

0.50 

l.CO 

7.50    3.60 

3.10 

2.30 

8.50 

2.70  1 

2.00 

5.75 

1.60 

4.60    3.90 

3.00 

2.20 

4.20 

2.46 

2.00 

4.50 

1.60 

4.00     7.50 

3.00 

2.00 

3.25 

2.35 

2.00 

3.80 

1.60 

4.25    5.70 

2.90 

2.20 

2.80 

4.90 

2.30 

3.75 

2.10 

4.00 

4.50 

2. 90  !  2. 20 

2.70 

12.40 

2.85 

3.50 

1.80 

3.75 

4.20 

2. 70  1  2. 10 

2.65 

7.00 

6.00 

4.05 

1.60 

4.00 

4.00 

2.90    2.10 

2.90 

4.00 

21.00 

2.75 

1.70 

5.25     3.50 

2.90    2.10 

2.60 

3.00 

8.50 

3.00 

1.60 

4.25 

3.80 

2.90 

2.10 

2.85 

3.50 

4.90 

5. 50 

i.eo 

5.00 

3.50 

2.90 

2.90 

2.85 

3.15 

4.30 

4.00     1.50 

4.25 

3.20 

2.90 

a.  00 

2.70 

2.85 

4.00 

2.50 

1.65 

4.25 

3.20 

2.90 

2.10 

2.85 

2.65 

3.80 

2.50 

1.60 

4.00    3.20 

2.70 

2.00 

2.95 

2.66 

3.50 

2.50 

1.30 

5.75 

3.40 

2.80 

2.00 

3.25 

2.55 

3.00 

3.50 

1.50 

.5.00 

4.00 

2.80 

2.00 

15.40 

2.m 

2.80 

2.90 

\.ri) 

5.00 

3.80 

2.80 

2.00 

13.  .50 

2.50 

1.85 

4.  .no 

2.70 

5.15 
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BROAD  RIVER   (OP  THE   CAROLINAS)   NEAR  ALSTON,  S.  C. 

This  station  is  described  in  Water-Supply  Paper  No.  48,  page  146. 
Results  of  measurements  for  1900  are  given  in  the  Twenty-second 
Annual  Report,  Part  IV,  pago  168.  During  1001  the  following  dis- 
charge measurements  were  made  hy  E.  W.  Myers  and  others: 

April  5:  Q-age  height,  14.20  feet;  discharge,  35,387  seoond-feet. 
April  22:  Gtege  height,  10.10  feet;  discharge,  22,663  second-feet. 
May  24:  Ghige  height,  10.47  feet;  discharge,  8o,750  second-feet 
July  30:  Gage  height,  8.93  feet;  discharge,  4,5^7  second-feet. 
Novemher  18:  Gage  height,  8.80  feet;  discharge,  4,267  second-feet. 

Daily  gage  height,  in  feet,  of  Broad  River  near  Alston,  8,  C,  for  1901. 


Day. 

Jan. 

Fob. 

4.20 
3.05 
5.00 
12.25 
10.10 
7.00 
5.40 
4.75 
6.75 
6.83 
5.S5 
4.14 
4.90 
4.50 
4.30 
4.15 
4.00 
8.90 
8.80 
3.70 
3.58 
8.50 
3.50 
3.55 
8.50 
3.50 
8.56 
3.48 

Mar. 

Apr. 

5.40 

12.25 

20.80 

21.  GO 

13.80 

8.80 

0.15 

5.40 

5.20 

4.90 

4.55 

4.85 

4.15 

8.50 

9.20 

0.00 

5.56 

5.00 

7.75 

16.05 

10.22 

11.13 

7.(55 

6.90 

6.25 

5.70 

5.30 

5.05 

4.80 

4.75 

May. 

4.  GO 
4.47 
4.37 
4.20 
4.05 
3.05 
4.10 
4.15 
3.90 
t    4.25 
3.80 
8.95 
8.05 
3.75 
3.00 
3.45 
3.50 
3.55 
3.55 
5.60 
9.47 
17.38 
23.56 
17.70 
10.50 
6.80 
7.80 
7.85 
6.60 
5.75 
5.90 

June. 

6.86 
5.50 
4.00 
4.80 
4.50 
4.85 
4.05 
4.90 
4.85 
4;  10 
8.00 
4.05 
4.00 
8.20 
12.15 
14.  G5 
10.25 
12.25 
8.52 
7.40 
7.25 
7.46 
6.10 
5.55 
5.56 
5.15 
7.40 
5.25 
5.36 
5.45 

July. 

Aujj. 

Sept. 

18.00 

12.23 

9.70 

7.00 

o.a) 

6.05 
5.60 
6.46 
5.16 
6.20 
6.10 
6.10 
5.06 
6.85 
.'>.06 
4.85 
12.10 
17.73 
18.77 
15.90 
9.56 
6.60 
5.05 
5.60 
5.30 
5.15 
4.90 
4.75 
5.95 
6.90 

Oct. 

Nov. 

Dec. 

1 

5.90 
6.49 
6.05 
4.90 
4.40 
4.06 
3.90 
3.85 
8.80 
3.65 
4.00 
5.85 
10,30 
8.05 
G.40 
5.30 
6.58 
5.40 
4.40 
4.25 
4.10 
3.90 
3.95 
3.98 
4.50 
4.05 
3.95 
3.85 
3.78 
3.90 
4.90 

3.40 
3.45 
3.S5 
3.20 
3.30 
3.C5 
8.00 
8.20 
8.20 
8.45 
3.05 
8.40 
0.15 
4.05 
4.05 
3.85 
3.70 
3.  GO 
3.45 
8.40 
8.  GO 
3.05 
8.55 
8.55 
3.60 
11.78 
21.02 
17.66 
11.40 
6.45 
5.85 

5.78 
4.30 
4.40 
4.05 
4.10 
3.05 
3.06 
4.00 
4.70 
5.80 
4.05 
4.35 
4.10 
3.00 
4.25 
4.35 
4.80 
5.06 
5.96 
0.95 
6.25 
4.50 
4.00 
3.96 
3.85 
4.1H 
4.  All 
5.35 
4.20 
4.08 
3.05 

4.26 

8.75 

4.20 

3.00 

3.45 

0.32 

18.38 

13.45 

7.06 

9.83 

6.70 

7.56 

5.05 

0.10 

14.52 

10.80 

21.72 

10.41 

13.97 

9.00 

8.70 

7.90 

8.00 

12.65 

11.26 

7.95 

14.75 

15.53 

15.25 

10.60 

12.96 

0.20 

6.20 

0.25 

6.75 

6.15 

4,75 

4.70 

4.75 

4.60 

4.60 

4.58 

4.48- 

0.85 

7.46 

5.56 

4.85 

4.70 

4.55 

4.38 

4.46 

4.35 

4.45 

4.a'> 

4.25 

4.25 

4.15 

4.25 

4.25 

4.25 

4.20 

4.15 

4.10 
4.06 
4.16 
4.05 
4.10 
4.25 
4.15 
4.05 
4.05 
4.00 
3.90 
4.00 
3.90 
4.16 
4.05 
3.96 
4.00 

3.8r» 

3.96 

3.96  1 

3.96  ' 

3.95 

3.86 

4.25 

4.82 

4.40 

4.15 

3.96 

3.90 

8.90 

3.90 

2 

3.85 

3 

3.05 

4 

4.50 

6 

6.10 

6 

4.40 

7 

4.15 

8 

4.15 

9 

a90 

10 « 

n 

4.ao 

4.45 

13 

4.00 

18 

4.25 

14 ., 

4.  lU 

16 

9.00 

16 

14.40 

17 

H.95 

18 

6.50 

19 

h.& 

20 

4  96 

21 

4  70 

22 

4.45 

23 

4.30 

24 

5.01 

25 

6.15 

26 

4.80 

27 

4.90 

28 

7-«) 

29 

30 

31 

14.70 
3a.  55 

SALUDA   RIVER  AT  WATERLOO,  S.  C. 

This  statioii  is  described  in  Water-Supply  Pajier  No.  48,  page  147- 
Reeords  of  flow  during  1900  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  159.  During  1901  the  following  meas- 
urements were  made  by  E.  W.  Myers  and  others. 

April  r>:  Gage  height,  10.37  feet;  discharge,  4,903  second-feet. 
May  1:  Gage  height,  5.20  feet;  discharge,  1,446  second-feet. 
July  30:  Gkige  height,  4.40  feet;  discharge,  942  second-feet. 
November  19:  Gage  height,  4.70  feet;  discharge,  b71  second-feet. 
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Daily  goQe  height j  in  feet,  of  ScUudct  River  at  Waterloo,  S.  C\,for  190 J. 


Day. 

Jan. 

5.50 
6.50 
6.95 
5.00 
5.50 
6.00 
4.80 
6.46 
4.65 
4.55 
5.15 
9.20 
11.50 
10.80 
6.66 
6.15 
6.05 
5.75 
5.60 
6.15 
4.50 
4.80 
6.50 
5.40 
5.75 
5.60 
5.2> 
4.90 
6.20 
6.30 
5.00 

Feb. 

4.96 
5.56 
8.25 
13.70 
9.95 
7.10 
5.60 
5.40 
8.05 
7.00 
5.65 
5.75 
5.90 
5.20 
5.20 
5.80 
6.10 
5.00 
5.65 
4.86 
4.80 
5.40 
4.95 
6.30 
4.10 
6.46 
6.50 
4.90 

Mar. 

Apr. 

6.16 
1&45 
19.66 
17.80 
10.85 
8.10 
7.20 
7.00 
rt.45 
6.80 
6.00 
5.66 
6.45 
10.30 
8.35 
7.05 
6.46 
0.15 
8.00 
9.66 
10.10 
6.06 
7.20 
7.10 
6.85 
6.25 
6.80 
6.40 
4.70 
5.00 

May. 

6.25 
5.80 
5.10 
5.00 
5.20 
5.80 
6.46 
5.66 
4.85 
5.30 
4.90 
5.86 
4.05 
4,50 
4.05 
4.70 
4.56 
6.20 
5.05 
8.56 
18.55 
10.20 
17.50 
11.25 
7.60 
7.70 
6.00 
6.56 
6.50 
6.80 
6.26 

June. 

Jaly. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.50 
5.00 
4.50 
4.70 
4.60 
4.40 
4.40 
4.50 
5.20 
5.25 
10.00 
8.45 
5.G6 
5.25 
4.96 
5.20 
5.05 
5.00 
4.06 
4.  GO 
4.55 
4.00 
5.50 
6.25 
4.40 
12.30 
18.85 
15.30 
7.75 
6.90 
7.20 

7.50 
6.40 
6.00 
.5.00 
4.90 
7.85 
7.46 
6.15 
6.20 
4.80 
5.10 
5.00 
5.45 
11.00 
20.00 
17.50 
12.30 
8.70 
7.00 
7.40 
7.85 
COO 
8.86 
6.85 
6.20 
6.06 
6.95 
6.05 
7.00 
7.10 

5.  DO 
5.90 
5.20 
0.15 
4.&5 
5.46 
5.70 
6.05 
6.20 
6.80 
5.00 
5.00 
5.10 
4.05 
4.86 
5.45 
5.00 
0.10 
4.80 
0.C0 
G.06 
6.10 
4.25 
4.40 
4.30 
4.50 
6.56 
6.15 
4.00 
4.35 
4.67 

4.85  15.20    6.45 

4.86  13.80    7.80 
6.05      8.70    8.66 
4.20      7.90    7.45 
3.50      7.66    6.25 
8.15      7.56    6.45 
9.96  !    6.90    5.65 

11.40      7.80    5.86 

6.80      0.95    5.00 

5.60      6.50    5.56 

7.^^      6.40    6.50 

5.55      6.75    5.80 

6.05      0.45    8.10 

7.00      6.00    6.80 

U.8&      6.95    5.90 

20.85  1    6.45    6.70 

19.0)  1  14.20    5.60 

14.80,22.10    5.40 

11.05  1  18.80    5.80 

10.70  '  11.00    5.35 

11.00      8.15-4.90 

10.85      7.00    5.80 

12.66      7.25    5.20 

8.00      7.06    5.00 

8.96      6.90    5.06 

8.70  1    6.66    5.40 

13.00.    6.40    6.45 

17.15      6.96    6.50 

18.75      6.56    6.25 

17.15      7.15    4.95 

14.60    4.85 

5.15 

5.50. 

6.04 

4.85 

5.10 

5.05 

5.05 

4.96 

5.40 

5.96 

4.00 

4.86 

4.40 

4.80 

4.76 

4.90 

5.45 

8.75 

4.70 

4.66 

4.05 

4.40 

4.90 

5..<V5 

5.10 

5.30 

5.45 

6.00 

6.25 

5.00 

5.80 

2 

3.75 

;j 

5.20 

4 

5.30 

5 

5.16 

6 

4.75 

7 ... 

8 

4.60 
6.10 

9 

4.45 

10 

4.70 

11 

12 

4.40 
4.60 

l:J 

14 

15 

IH   .. 

17 

18 

19 

ail 

21  

6.30 
4.66 
12.36 
10.20 
7.06 
6.00 
6.40 
5.20 
5.00 

6.50 

SI 

5.30 

24 

4.20 

25 

2tt 

27 

5.75 
5.15 
6.45 

28 

29 

30 

31 

11.60 
16.50 
21.85 
19.16 

TALLULAH  RIVER  AT  TALLULAH  PALLS,  GA. 

This  station  was  established  August  29,  1900,  and  records  of  gage 
heights  were  obtained  until  October  19,  1900,  when  the  observer  left 
Tallulah  Falls,  and  no  readings  were  taken  until  January  18,  1901, 
when  the  record  was  resumed.  The  observer  is  P.  T.  Shore.  This 
station  was  discontinued  December  31, 1901.  It  is  described  in  Water- 
Supply  Pajier  No.  48,  page  148.  During  1901  the  following  measure- 
ments were  made  by  F.  A.  Murray  and  others. 

List  of  discharge  measurements  of  Tallulah  River  at  Tallulah  Falls,  Oiu 


Date. 


January  18.. 
February  15  . 

April  4 

May  22 

May  23 

Do , 

Jnly  15 

August  27 

September  18. 
October  19... 


1901. 


Hydro^rapher. 


F.  A.  Murray 

do 

do 

..     do 

do 

do 

do 

E.  T.  Thomas 

do -- 

do 


Gage 
height. 


Feet. 
1.95 
1.85 
2.80 
8.94 
3.24 
8.15 
1.58 
3.45 
2.80 
1.55 


Discharge 


•Sec.  feet. 

681 

617 
1,227 
2,161 
1,566 
1,479 

488 
1,601 
1,309 

506 
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Jktily  gage  height,  in  feet,  of  Tallulah  River  at  TallvJah  FoUh,  Ga,,for  liXH, 


Day. 

Jan. 

Feb. 

Mar. 

1.30 
1.80 
1.75 

Apr. 

2.70 
4.95 
4.90 

May. 

June. 

2.50 
2.30 
2.30 
2.10 
2.05 
1.95 
1.90 
l.HO 
1.80 
1.75 
1.75 
1.70 
1.80 
2.10 
2.00 
2.10 
2.30 
2.40 
2.50 
2.50 
2.40 
2.30 
2.30 
2.25 
2.26 
2.35 
2.40 
2.40 
2.a'> 
2.30 

July. 

Aug. 

tiept. 

Oct. 

Nov.; 

Dec. 

1 

1.90 
1.90 
2.95 
2.40 

2.40 
2.85 
2.30 
2.25 
2.25 
2.25 
2.20 
2  \^ 

8.26 
2.20 
2.80 
2.15 
2.10 
2.05 
2.00 
2.00 
1.95 
1.90 
1.90 
1.K5 
1.80 
1.70 
1.00 
1.60 
1.65 
1.55 
2.00 
2.15 
2.05 
1.05 
1.85 
1.75 
1.70 
1.&5 
1.55 
1.65 
l.nO 
1.50 
1.40 

1.40 
1.35 
1.30 
1.30 
1.25 
(t.35 
4.25 
3.15 
2.75 
2.05 
1.90 
1.80 
1.90 
6.85 
3.90 
4.30 
5.40 
3.40 
3.15 
2.76 
2.40 
4.  .55 
4.25 
3.80 
3.50 
3.20 
3.30 
5.80 
4.10 
3.15 
2.30 

3.30 
3.15 

1.85 
1.86 

1.40  ' 

1.40  1 

1.40 

1.40 

1.40  : 

1.40 

1.40 

1.85  1 

1.35 

1.36 

1.35 

i.35 

1.36 

l.%5 

1.30 

1.30 

1.30 

1.30 

1.35  < 

1.35 

1.30 

1.30  : 

1.30 

1.30  , 

1.30 

1.30 

1.30 

1.30 

1.25 

1.25 

1.25 

2 

1.30 

3 ; 

3.10     1.80 
8.00  >  1.80 
3.90  I  1.80 

3.85  '  1.75 

3.86  1.75 
3. 76     1. 70 
3.70     1.70 
3.70     1.70 
3.60     1.65 

1.80 

4 : 

1.70  ■  2.90 

1.35 

5.  

2.00     1.05!  2.85 
2.00     l.tiO     2.80 
1.95     1.60    2.75 
2.30     1.00     2.70 

1.3S 

0 

1.30 

7 

1.90 

« 

1.30 

9 

2.20     1.00 
2.10     1.95 

2. 60  ;  2. 10 

1.30 

10 

*1.^ 

2.05 
2.U) 
2.00 
1.86 
1.85 
1.80 
1.75 
1.75 
1.70 
1.90 
2.60 
8.50 
4.90 
3.30 
2.80 
2.60 
2.50 
2.45 
2.40 
2.40 
2.35 
2.30 
1 

L30 

11 

2.00  1  2.10  =  2.45 
1.95  1  1.05     2.40 

1.40 

12 

3.60 
3.50 
8.50 
3.40 
3.35 
3.25 

1  66 
1.65 
1.65 
1.65 
1.60 
l.flO 

1.40 

13 

1.95 
1.95 
1.90 

1.70    2.00 
1.66     2.50 

1   Aft      2  i£\ 

I  %S 

14 

2.80 

15 

2  80 

16 

1.85     i.GO     2.30 
1.85     1,55     2.20 
1.85  i  1  55     2.10 

2  75 

17 

2.75 

18 

1.95 
1.90 
1.90 
1.90 
1.90 
1.95 
1.95 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.95 

3.10     1.00 
2.90     1.60 
2.60     \.f& 
2.30     1.55 
2.20     1.56 
2.10  ,  1.60 
2.00  1  1.50 
1.95     1.5(» 
1.95     1.50 
1.90  ■  1.60 
1.90     1.46 
1.90     1.45 

2.70 

19 

1.85 
1.80 
1.80 
1.80 

1.50 
1.50 
2.00 

5.50 
5.60 
3.80 
3.00 
J.  30 
2.90 
2.80 
2.75 
2.70 
2.60 
2.50 
2.46 

2.  TO 
2.71) 

21 

28 

2.65 
2.40 

33 

1.80  ,  1.85 
1.80     1.85 

:2.15 

24 

1.80 

25 

1.80 
1.80 

7.80 

1.00 

28 

1.50 

27 

1.80  •  4.50 

1.45 

28 

1.80 

3.90 
2.95 
2.90 
2.76 

1.40 

29 

10.50 

30 

31  ... 

1.95 

1.46 
1.40 

5.80 
4.10 

TUGALOO   RIVER  NEAR  MADISON,    S.    C. 

This  station  was  established  July  19,  1898,  at  Cook's  ferry,  about  a 
half  mile  from  Madison,  S.  C. 

During  1901  the  ferry  at  which  the  station  was  located  was  changed 
to  a  different  point  on  the  river,  and  tlie  station  was  discontinued  at 
the  end  of  the  year. 

The  station  is  described  in  Water-Supply  Paper  No.  48,  page  149. 
Results  of  measurements  are  given  in  the  Twentieth  Annual  Report, 
Part  IV,  page  162;  the  Twenty-first  Annual  Report,  Part  IV,  page 
131,  and  the  Twenty-second  Annual  Report,  Part  IV,  page  160. 

During  1901,  the  following  measurements  were  made  by  V.  A.  Mur- 
ray and  others: 

Febrnary  14:  Gage  height.  8.40  feet;  discharge,  1,669  second -feet. 
May  34:  (^age  height,  o.G5  feet;  discharge,  3,120  second-feet. 
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Daily  gage  height,  in  feet y  of  Tugaloo  River  near  Madison,  S,  C,,for  1901, 


Day. 


1. 

a 

•#. 

3. 

*. 

5 

6. 

I . 

8. 

9. 
10. 
11. 
12. 
L3. 
U. 
15. 
16. 
17. 
18. 
19 
30. 
21. 

23- 
24. 

25.. 
26. 


2S. 

30. 
31. 


Jan.  I  Feb. 


3.30 
3.10 
3.80 
2.70 
2.60 
2.50 


2.50 
2.40 
2.40 
2.40 
10.35 
12.40 
6.70 
5.50 
4.60 
4.20 
4.20 
3.90 
3.60 
3.30 
3.30 
3.20 
3.10 
3.20 
3.30 
3.30 
3.00 
8.10 
3.90 
3.80 
2.80 


2. 
2. 


90 
80 
3.00 
0.90 
4.30 
3.90 
3.50 
3.40 
4.80 
4.40 
3.90 
3.80 
3.60 
3.50 
3.30 
3.10 
3.10 
3.00 
3.00 
2.90 
2.80 
2.70 
2.60 
2.70 
2.60 
2.50 
2.40 
2.40 


Mar. 


2 
2. 
2. 
2. 
2. 
2. 
3. 


2.40 
2.60 
2.50 
50 
50 
40 
3U 
30 
30 
30 
4.00 
3.30 
3.00 
2.90 
2.60 
2.60 
2.50 
2.50 
2.50 
2.40 
6.10 
3.70 
3.20 
3.60 
7.90 
19.60 
10.10 
6.70 


I 


5. 
4. 

4. 


70 
50 
40 


Apr. 
4.40 

May. 

June. 

July. 
4.10 

Augr. 

1 

.Sept. 

Oct. 

Nov. 

Dec. 

4.70 

4.60 

2.40 

7.30 

3.70 

1  2.50 

1.90 

6.60 

4.60 

4.10 

8.80 

2.40 

6.70 

3.90  i  2.50 

1.90 

10.30 

4.50 

3.00 

3.40 

2.30 

6.10 

4.00 

2.50 

3.10 

6.70 

4.40 

3.90 

3.30 

2.30 

5.60 

3.60 

2.40 

2.70 

6.80 

4.30 

3.80 

3.20 

2.10 

5.40 

3.50 

2.50 

2.60 

5.50 

4.40 

3.70 

3.40 

4.10 

5.20 

3.40 

2.40 

2.40 

4.00 

4.30 

4.10 

4.20 

9.80 

5.10 

3.30  !2.30 

2.20 

4.70 

4.00 

5.80 

3.40 

4.50 

4.90 

3.20  i  2.30 

2.00 

4.40 

4.00 

3.50 

8.2(> 

3.60 

4.80 

3.20 

2.30 

'     4.10 

;    4.40 

4.90 

3.40 

8.a) 

3.20 

4.70 

3.20 

2.30 

3.10 

'    4.30 

4.90 

3.40 

2.90 

3.60 

6.40 

3.20    2.20 

3.00 

4.20 

3.80 

3.10 

2.80 

3.90 

4.50 

3.10  ,  2.20 

2.90 

4.10 

3.70 

3.40 

2.70 

4.00 

4.90 

3.60,  2.40 

2.60 

6.70 

3.60 

5.50 

2.80 

12.10 

3.90 

3.20  •  2.30 

3.20 

5.60 

3.00 

9.10 

2.  TO 

10.60 

4.10 

3.10  1  2.10 

9.90 

4.70 

3.50 

8.00 

4.10 

11.30 

9.70 

3.10  1  2.10 

6.90 

;    4.30 

3.00 

5.60 

3.30 

12.30 

8.60 

3.00  I  2.00 

5.10 

'    4.20 

3.00 

6.60 

2.70 

11.50 

7.90    3.00    2.00 

4.30 

7.30 

3.80 

4.20 

4.30 

8.30 

6. 50    3. 90  '  2. 10 

4.10 

.  22.00 

5.20 

4.40 

4.10 

7,50 

4.90     2.90  ;  2.10 

3.90 

;    9.60 

9.90 

4.30 

3.10 

7.30 

4.60 

2.80     2.00 

3.70 

,    7.40 

17.10 

4.10 

3.40 

10.95 

4.30 

2.80 

2.00 

3.20 

1    6.70 

8.60 

3.90 

2.80 

18.50 

4.20     2.80 

2.00 

8.10 

6.10 

5.90 

4.00 

2.60 

10.10 

4.10 

2.70    2.50 

8.40 

5.70 

5.70 

3.90 

2.50 

7.60 

4.00 

2.70    2.20 

8.60 

5.60 

5.20 

5.20 

2.50 

7,80 

3.90 

2.70    2.10 

3.70 

'    5.20 

4.80 

4.90 

3.10 

6.90 

3.70 

2.60 

2.00 

4.00 

5.20 

4.60 

4.90 

2.60 

9.70 

3.80 

2.60 

1.90 

4.00 

4.90 

4.4^) 

4.60 

2.40 

11.90 

4.20    2.60 

1.90 

20.00 

4.80 

4.20 

4.20 

2.50 

9,00 

3.90 

250 

1.90 

10  00 

4.30 

2.50 

8.60 

2.50 

7.10 

SAVANNAH   RIVER  NEAR  CALHOUN  PALLS,  8.  C. 

This  station  was  established  August  rt,  1896,  on  the  Seaboard  Air 
Line  bridge  across  the  Savannah  River,  and  is  described  in  Water- 
Supply  Paper  No.  48,  page  149.  Results  of  measurements  for  1900 
will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV,  page  161. 
The  following  measurements  of  discharge  were  made  at  this  point 
during  1901  by  K.  T.  Thomas: 

Jannary  21:  Gage  height,  3.15  feet;  discharge,  5,331  second-feet. 
April  25:  Gage  height,  4.60  feet:  dischHrge,  10,430  second-feet. 
Augnst  13:  Gage  height,  4.55  feet;  discharge,  10,843  second-feet. 
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Daily  gage  height,  in  feet,  of  Savannah  River  near  Calhoun  FalU,  S.  C,  for  1901, 


Day. 


1. 

2. 

3. 

4. 

.•». 

6. 

7. 

8. 

9 

10- 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30 
31. 


Jan. 

Feb. 

( 

'  Mar. 

Apr. 
4.00 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

3.40 

3.30 

1 

!    2.80 

8.80 

4.90 

4.00 

2.90 

4.80 

8.40 

2.40 

3.60 

3.20 

i    2.70 

4.20 

8.70 

4.20 

3.90 

2.90 

4.70 

8.30 

2.80 

3.60 

3.30 

i    2.70 

11.60 

8.70 

4.00 

3.80 

2.80 

4.60' 

8.80 

2.30 

3.  SO 

6.60 

2.70 

10.00 

3.60 

3.90 

8.80 

2.80 

4.30 

8.20 

2.20 

3.60 

6.00 

2.70 

7.80 

8.60 

3.80  1  8.70 

2.70 

4.00 

3.20 

2.20 

3.40 

4.40 

2.70 

6.00 

3.60 

3.80 

8.00 

3.00 

8.90 

8.30 

2.20 

3.40 

3. 90 

2.U) 

4.40 

3.6(» 

3.70 

a40 

8.60 

a70 

8.10 

2.10 

3.40 

3.  GO 

2.60 

4.20 

8.60 

3.70 

8.40 

4.60 

aou 

8.10 

2.10 

3.30 

3.70 

2.00 

4.00 

3.60 

8.60 

3.30 

3.90 

3.40 

8.00 

2.00 

3.40 

3.60 

2.70 

8.90 

3.40 

3.60 

3.80 

3.80 

3.20 

8.00 

2.00 

3.00 

3.r)0 

3.20 

3.80 

3.40 

3.60 

3.20 

8.20 

3.10 

2.90 

2.00 

5.90 

3.  .50 

4.00 

3.80 

3.30 

8  40 

3.10 

4.00 

3.00 

2.90     2.00  1 

6.00 

3.40 

3.60 

3.80 

3.80 

3.60 

3.20 

4.90 

8.00 

8.20 

1.90 

4.80 

3.20 

3.3U 

4.20 

8.30 

6.00 

8.20 

5.20 

2.90 

8.00 

1.90 

4.40 

3.10 

3.20 

4.60 

3.20 

11.80 

3.10 

7.60 

2.90 

3.00 

1.90 

4.00 

3.10 

3.00 

4.20 

8.10 

18.00 

8.10 

11.00 

2.90    2.90 

1.90 

4.00 

3.00 

3.00 

4.00 

3.10 

7.60 

8.00 

8.00 

4.00 

2.90 

1.90 

3.90 

8.00 

3.00 

8.90 

8.00 

6.00 

8.00 

5.90 

17.20 

2.80 

2.00 

8.80 

2.90 

3.00 

4.90 

3.10 

4.10 

8.20 

5.00 

11.60 

2.80 

2.00 

3.80 

2.90 

2.90 

8.60 

4.80 

4.00 

8.00 

4.50 

6.00 

2.70 

2.30 

3.70 

2.90 

3.10 

10.20 

6.00 

3.90 

2.90 

4.00 

4.00 

2,70 

2.40 

8.60 

2.80 

3.00 

6.00 

10.20 

8.80 

2.90 

4.80 

3.80 

2.7D    2.40  1 

3.60 

2.80 

3.00 

4.90 

8.20 

4.20 

2.80 

9.90 

8.70 

2.00 

2.31) 

3.70 

2.90 

320 

4.20 

5.00 

4.00 

2.70 

8.20 

8.70 

2.00 

2.20 

3.40 

8.00 

3.10 

4.00 

4.80 

4.00 

2.70 

6.40 

3.00 

2.60 

2.20 

8.30 

2.90 

11.00 

3.90 

4.60 

3.90 

2.90 

4.00 

3.00 

2.60 

2.20 

3.20 

2.90 

16.60 

3.80 

4.60 

3.90 

3.00 

5.60 

3.60 

2.50 

2.10 

3.10 

2.80 

10.no 

8.90 

4.30 

3.80 

2.90 

13.30 

3.60 

2.50 

2.10 

3.10 

7.60 

3.90 

4.10 

3.90 

2.90 

10.00 

3.40 

2.60    2.10  1 

3.10 

5.00 

8.80 

4.00 

4.00 

3.20 

7.70 

3.40 

2.40 

2.10 

3.40 

4.40 

4.00 

8.00 

5.00 

2.40 

Dec. 


2.10 
2.10 
2.20 
2.20 
2.30 
2.90 
2.30 
2,20 
2.20 
2.50 
2.50 
2.40 
2.40 
2.60 
5.00 
5.30 
5.00 
4.50 
4.20 
4.00 
3.90 
3.80 
8.80 
4.20 
4.00 
4.50 
4.70 
6.20 
12.00 
17.90 
10.00 


SAVANNAH  RIVER  AT  AUGUSTA,  GA. 

Observations  of  river  heights  have  been  maintained  at  the  highway 
bridge  in  the  city  of  Augusta  since  1875.  The  station  is  described  in 
Water-Supply  Paper  No.  48,  page  150.  The  gage  heights  as  pub- 
lished are  the  average  of  four  daily  readings  reduced  to  feet  and  hun- 
dredths. Discharge  measurements  are  made  at  the  North  Augusta 
highway  bridere.  Records  of  flow  during  1900  will  be  found  in  the 
Twenty-second  Annual  Report,  Part  IV,  page  162. 

The  following  measurements  were  made  by  Max  Hall  and  F.  A. 
Murray  during  1901 : 

January  19:  Gage  height,  11. 05  feet;  discharge,  13,041  seoond-feet. 
February  21:  Gage  height,  8.55  feet:  discharge,  7,664  second-feet. 
April  4:  Gage  height.  32.10  feet;  discharge,  127,106  second-feet. 
Augnst  10:  Gage  height,  10.00  feet;  discharge,  0,720  second-feet. 


SOUTHERN    ATLANTIC   COAST    DRAINAGE. 
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DaUy  gage  height^,  in  feet,  of  Savannah  River  at  Augtutia,  Oa,,  for  190 J, 


Day. 

Jan. 

Feb. 

10.40 

9.50 

10.00 

25.60 

26.70 

20.40 

16.10 

12.70 

14.00 

17.30 

15.80 

12.70 

11.60 

10.70 

10.20 

9.80 

9.30 

8.20 

9.10 

8.90 

•  8.60 

8.60 

8.60 

8.70 

8.70 

8.70 

8.70 

8.40 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8.30 

7.80 

7.40 

7.20 

7.30 

7.70 

12.90 

18.90 

13.20 

10.00 

9.20 

12.00 

10.  on 

11.30 
18.10 
10.80 

Sept 

18.40 

18.20 

16.00 

12.80 

11.40 

10.80 

10.40 

10.00 

9.90 

9.80 

9.70 

10.00 

9.80 

9.60 

9.30 

0.20 

Oct. 

Nov. 

8.40 
8.40 
8.30 
8.50 
8.40 
8.70 
8.50 
8.40 
8.60 
8.30 
8.40 
8.50 
8.70 
8.40 
8.60 
8.50 
8.20 
8.50 
8.40 
8.40 
8.50 
8.60 
8.60 
8.40 
8.80 
8.60 
8.50 
8.40 
8.40 
8.30 

Dec. 

1 

15.20 

16.28 

17.80 

15.12 

12.40 

10.28 

0.87 

8.95 

8.62 

8.55 

8.55 

17.12 

28.45 

19.18 

14.66 

11.80 

11.90 

13.80 

11.66 

9.87 

9.48 

9.06 

9.00 

9.07 

10.28 

10.32 

9.47 

9.12 

9.06 

8.96 

9.85 

8.30 

8.20 

&00 

8.20 

8.10 

8.00 

8.00 

7.80 

7.80 

8.10 

10.10 

14.90 

11.80 

9.80 

8.90 

8.60 

8.20 

8.20 

8.00 

8.00 

8.U0 

8.70 

9.40 

8.60 

8.90 

15.10 

27.70 

28.00 

20.30 

14.80 

14.40 

14.00 
14.70 
30.80 
30.90 
23.80 
18.60 
14.30 
12.70 
11.60 
11.00 
10.00 
10.30 
10.50 
17.60 
18.60 
14.00 
12.40 
11.30 
11.70 
19.60 
28.60 
18.20 
14.80 
13.30 
12.40 
11.70 
11.20 
10.80 
10.50 
10.20 



10.10 

10.00 

9.80 

9.50 

9.40 

9.30 

9.30 

9.30 

9.20 

9.00 

8.80 

8.60 

8.60 

8.70 

8.60 

8.50 

8.50 

8.30 

8.90 

15.10 

20.80 

25.60 

27.00 

10.60 

15.00 

13.50 

14.00 

11.90 

11.10 

10.40 

10.80 

14.10 
18.30 
11.40 
10.10 
9.80 
9.80 
15.00 
16.70 
12.10 
9.60 
9.00 
9.10 
10.40 
31.70 
26.90 
26.20 
23.00 
17.80 
14.80 
12.10 
11.00 
11.20 
11.70 
12.20 
11.70 
11.80 
11.00 
10.20 
10.80 
10.90 

12.20 
11.  GO 
0.90 
8.90 
8.80 
8.50 
8.30 
8.00 
O.UU 
8.00 
8.70 
8.20 
7.70 
&10 
8. 40 
9.20 
8.70 
9.30 
9.70 
13.30 
12.40 
9.80 
9.00 
8.20 
8.00 
8.00 
10.00 
9.80 
9.30 
9.10 
8.40 

10.80 

11.90 

12.20 

12.10 

10.10 

9.40 

0.30 

9.10 

9.20 

8.90 

8.70 

8.80 

11.20 

.12.00 

10.80 

9.10 

9.00 

8.90 

8.60 

8.40 

8.20 

8.40 

8.40 

8.60 

8.70 

8.50 

8.50 

8.60 

8.30 

8.40 

8.60 

8.20 

2 

8.40 

3 

4 

8.20 
8.90 

5 

6 

9.90 
0.10 

7..... ......  .... 

8.60 

8 

8.60 

9 

8.60 

10 

11 

12 

13 

U 

8.40 
8.50 
0.10 
8.90 
8.00 

15 

14.80 

16 

23.10 

17 

22.40     10  70 

17.20 

18 

19 

21.80 
19.70 
17.90 
15.80 
17.00 
2U.20 
24.00 
21.60 
16.80 
13.90 
22.00 
28.70 
26.10 
21.40 

28.50 

30.90 

25.50 

17.10 

18.10 

11.50 

10.70 

10.20 

10.00 

9.70 

9.30 

9.80 

10.70 

12.40 
10.70 

30 

9.90 

21 

0.30 

28 

9.20 

23 

Si 

9.10 
0.60 

25 

10.20 

2B 

9.90 

27:::..:::::::::: 

28 

29 

9.70 
13.30 
23.10 

30 

31 

29.60 
30.40 

BROAD  RIVER  (OF  GEORGIA)  NEAR  CARLTON,  GA. 

This  station,  established  May  27,  1897,  is  located  oil  the  bridge  of 
the  Seaboard  Air  Line  3  miles  east  of  Carlton,  Ga.,  and  3  miles  above 
the  mouth  of  the  South  Fork.  A  description  of  the  station  is  given 
in  Water-Supply  Paper  No.  48,  page  151.  Records  of  flow  for  1900 
will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV,  page  163. 
During  1901  the  following  measurements  were  made  by  K.  T.  Thomas: 

January  1:  Gage  height,  3.55  feet;  discharge,  1,497  8econd-feet. 
January  22:  Gage  height,  2.85  feet;  discharge,  091  second-feet 
April  23:  G^age  height,  3.50  feet;  discharge,  1,807  second- feet. 
August  4:  Gage  height,  5.26  feet;  discharge,  3,173  second-feet. 
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Daily  gage  height,  in  feet  ^  of  Broad  River,  of  Oeorgia,  near  Carlton,  Ga.,  for  1901, 


Day. 

1 
Jan.  ' 

1 

3.60 
3.20 
3.60 
3.50 
3.30 

2 

3 

4 

5 

6 

2.80 

7 

2.70 

H 

2.70 
2.60 
2.60 
5.90 
11.40 
11.50 
5.00 
4.10 
3.40 
3.40 
3.00 
3.00 
2.90 
2.H) 
2.80 
2.80 
2.90 
3.60 
3.10 
2.90 
2.90 
2.80 
2.80 
3.50 

9 

JO 

11 

\2 

13 

14 

16 

16 

17 

18 

19 

20 

21 

28 

23 

24 

26 

26 

27 

28 

29 

80 

31 

3.20 
2.90 
3.80 
7.90 
6.80 
4.10 
3.50 
3.30 
4.20 
4.80 
3.80 
3.50 
3.20 
3.10 
3.00 
2.90 
2.90 
2.90 
2.80 
2.00 
2.70 
2.70 
2.70 
2.80 
2.80 
2.70 
2.70 
2.70 


Mar. 

Apr. 

2.60 

3.60 

2.60 

6.90 

2.60 

11.95 

2.60 

9.30 

2.60 

4.50 

2.60 

3.90 

2.60 

3.60 

2.50 

3.40 

2.50 

3.30 

2.50 

3.20 

4.40 

3.10 

4.10 

3.10 

3.20 

8.10 

8.00 

6.50 

2.90 

4.90 

2.80 

8.90 

2.70 

3.50 

2.70 

3.40 

2.60 

3.60 

2.60 

4.40 

3.00 

4.30 

2.90 

4.00 

2.80 

8.50 

2.80 

3.80 

2.80 

3.20 

14.25 

3.20 

13.35 

3.20 

8.40 

3.20 

4.20 

3.00 

3.60 

2.80 

3.60 

May. 

June. 

July. 

Aug. 
2.40 

Sept. 
5.00 

Oct. 
2.90 

Not. 

2.50 

Dec 

2.70 

i.m 

3.90 

2.50 

2.60 

3.90  1  3.10 

2.30 

3.90 

2.90 

2.50 

2.50 

2.60 

3.30     3.00 

2.30 

3.50 

4.80 

2.50 

3.  (JO 

2.60 

3.(10 

2.90 

2.30 

3.10 

2.90 

2.30 

3.40 

2.50 

2.90 

2.80 

2.30 

3.00 

2.80 

2.60 

s.m 

2.90 

2.80 

2.70 

2.60 

2.90 

2.70 

2.50 

2.7IJ 

2.90 

3.70 

2.70 

4.40 

2.90 

2.70 

2.50 

2.70 

2.80 

3.00 

2.70 

4.00 

2.80 

2.60 

2.511 

2.60 

2.b0 

2.80 

2.60 

8.00 

2.80 

2.00 

2.50 

2.60 

2.70 

2.70 

2.60 

2.60 

2.70 

2,60 

2.50 

2.90 

2.70 

2.70 

2.50 

4.30 

2.70 

2.60 

2.60 

2.80 

2.70 

3.10 

2.50 

3.20 

3.00 

2.  SO 

2.50 

2.70 

2.70 

2.90 

2.40 

2.80 

2.80 

8.00 

2.60 

2.60 

2.60 

4.  SO 

2.40 

5.50 

2.70 

3.00 

2.60 

2.70 

z.m 

11.10 

2.60 

6.00 

2.70 

2.80 

2.60 

5.30 

2.60 

11.20 

2.60 

10.00 

2.76 

2.70 

2.50 

4.20 

2.60 

5.00 

4.60 

8.40 

6.60 

2.70 

2.50 

3.10 

3.00 

3.90 

3.20 

6.40 

14.80 

2.00 

2.50 

2,90 

3.50 

3.60 

4.60 

3.90 

8.60 

2.60 

2.60 

2.80 

5.70 

3.30 

6.30 

4.30 

4.60 

260 

2.61) 

2.70 

5.70 

3.20 

3.50 

6.70 

3.60 

2.60 

2.70 

2.70 

7.90 

3.20 

2.80 

6.40 

3.30 

2.60 

8.00 

2.60 

7.70 

3.80 

2.70 

7.30 

3.10 

2.50 

2.60 

2.60 

4.00 

3.60 

2.60 

9.00 

3.00 

2.50 

2.60 

3.10 

3.40 

4.80 

2.50 

5.10 

2.90 

2.60 

2.60 

3.U0 

3.50 

4.00 

2.60 

4.80 

2.90 

250 

2.00 

3.00 

3.30 

3.80 

3.20 

5.50 

2.80 

2.60 

2.50 

3.00 

3.10 

3.70 

2.80 

8.40 

2.90 

2.50 

2.50 

i.OO 

3.00 

3.60 

2.60 

6.30 

3.00 

2.60 

2.50 

14.30 

2.90 

5.90 

2.60 

6.60 

2.90 

2.50 

2.50 

19.90 

2.90 

2.50 

4.90 

2.60 

12.40 

MIDDLE   OCONEE  RIVER  NEAR  ATHENS,  GA. 

Middle  Oconee  River  rises  in  Hall  County  and  flows  southeastward 
through  Jackson  and  Clarke  counties  to  its  junction  with  the  east 
fork  6  miles  below  Athens.  It  drains  a  rolling  watershed  of  300 
square  miles. 

Measurements  were  begun  at  Athens  on  October  11,  1901;  the  sta- 
tion having  been  established  by  Prof.  C.  M.  Strahan  of  the  University 
of  Georgia.  It  is  located  on  a  wagon  bridge  known  as  Mitchell's 
bridge,  on  the  Athens  and  Lawrenceville  road,  3^  miles  from  Athens 
and  about  7^  miles  above  the  junction  of  Middle  Oconee  with  its 
eastern  fork.  It  is  4  miles  above  the  dam  of  the  Princeton  factory, 
an  8-foot  shoal  intervening,  and  one-third  of  a  mile  below  the  dam  of 
the  Athens  Electric  Railway  Compan3\  The  gage  is  of  wire,  mounted 
on  the  north  truss  near  the  east  end  of  the  bridge;  it  is  protected  by  a 
plank  cover  and  locked.  The  bridge  is  of  the  covered,  wooden  lattice 
type.  The  bench  mark  is  the  top  of  the  lower  chord  at  the  gage 
pulley,  26.85  feet  above  the  river  bottom,  which  is  the  zero  point  of 
the  gage,  the  latter  being  set  to  read  zero  when  the  weight  touches  the 
bottom.  The  gradations  are  laid  off  on  the  lower  chord  to  20  feet 
and  can  be  extended  to  26  feet.  Secondary  gages  of  plank,  12  feet 
long  each,  are  in  place  at  the  power  house  and  at  the  head-gate  of  the 
race  of  the  Athens  Electric  Railway  Company  plant,  for  use  in  time 
of  extreme  low  flow.  The  initial  point  for  soundings  is  a  spike  at  the 
west  end  of  the  north  bridge  truss.  The  channel  is  straight  and 
unobstructed,  except  by  remains  of  old  piers  just  inside  the  present 
piers,  the  former  being  covered  at  a  gage  height  of  3  feet.  The 
banks  are  high  and  the  approaches  short.     The  water  rises  rapidly  in 
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time  of  flood,  maximum  gage  height  being  22.9  feet,  and  average  gage 
height,  2.5  to  3  feet.  In  the  year  1901  the  following  measurements 
were  made  by  C.  M.  Strahan : 

October  11:  Gage  height,  2.8()  feet;  discharge,  4tf8  second-feet. 
October  26:  Qage  height,  2.80  feet,  discharge,  491  second-feet. 
December  31:  Gage  height,  11.18  feet,  dischargo,  6,779  second-feet. 

Daily  gage  height ^  in  feet,  of  Middle  Oconee  River,  near  Athenn  Ga.^for  1901, 


Day. 

Oct. 

Nov. 

Doc. 

Day. 

Oct 

Nov. 

Dec. 

1 

2.80 
2  70 
2.70 
2.80 
2.60 
2.80 
2.80 
2.80 
2.70 

2  70  ! 

17 , 

2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.70 
2.80 
2.80 
2.80 
2.80 

S.70 
2.70 
2.80 
3.00 
2.90 
2.80 
2.80 
2.80 
2.70 
2.70 
2.70 
2.»» 
2.70 
2.70 

3.20 

2 

2.70  1 
3.10  ' 

18 

3.00 

3 

19 

2.  Oil 

4 

3  10  , 
2.W 

20 

2.80 

5 

21 

2.80 

6 

2.00 
2.80 
2.80 
2.80  : 

22 

23 

2.80 

7 

3.10 

8 

24 

3.40 

9 

25 

3.30 

10 

2.70    3.00' 

2B 

3.20 

11 

2.80 
S.90 
2.90 
3.00 
2.fl0 
2.00 

2.70 
2.80 
2.80 
2.80 
2.80 

3.00 

2.80 ; 

27 

8.20 

12 

28 

4.20 

13             

280  ! 
2.90  , 
4.30 

29 

11.20 

14          

30 

18.00 

15 

31 

10.20 

Iti 

3.70 

3.50 

1 

OCONEE   RIVER  AT  BARNETT  SHOALS,  tlA. 

This  station  was  established  by  Prof.  C.  M.  Strahan,  of  the  Univer- 
sity of  Georgia,  on  August  6,  1901.  It  is  located  at  Barnett's  bridge, 
1  mile  above  Barnett  Shoals  and  4  miles  east  of  Watkinsville,  Ga. 

The  gage  is  a  10-foot  rod  graduated  to  feet  and  tenths,  nailed  to  a 
tree  on  the  left  bank  just  above  the  bridge.  The  gage  is  extended  to 
a  length  of  16  feet  by  means  of  a  plank  marked  in  feet  fastened  above 
the  rod.  The  bench  mark  is  a  large  nail  driven  in  the  tree,  and  its 
elevation  is  6  feet  above  the  datum  of  the  gage. 

Discharge  measurements  are  made  from  the  downstream  side  of  the 
bridge,  which  is  a  covered,  lattice,  single-span  bridge,  with  a  total 
length  of  109  feet  between  abutments.  The  observer  is  R.  L.  McRee, 
a  storekeeper  at  Barnett  Shoals,  who  is  instructed  to  read  the  gage 
once  daily  at  oiilinary  stages  and  twice  daily  during  low  stages,  when 
the  regularity  of  the  flow  is  affected  by  the  small  dam  of  the  Georgia 
factory,  6^  miles  upstream.  The  following  measurements  were  made 
during  1901: 

Lint  of  discharge  measurements  of  Oconee  River  at  Barnett  Shoals ,  Ga, 


Date. 


Hydrographer. 


1901. 

May  2 !  C.  M.  Strahan 

Augnete B.  M.  Hall... 

AnKOflt  13 CM.  Strahan 

September  6 do 

September  20 |...   .do — 

October  19 ! do 

DeceniberSO .., do  _ 


Gago 
height. 

Discharge. 

Feet. 

Sec.  feet. 

1.40 

1,025 

2.70 

1,401 

4.53 

1,882 

2.22 

825 

4.77 

2  832 

2.05 

808 

12.10 

16,068 

IRR  65—02. 


17 


258 


OPERATIONS    AT   RIVER   STATIONS,  1901. PART   I.         [no.  65. 


Daily  gage  )ieight,  in  feet,  of  Oconee  River  at  Barnett  Shoals,  Ga,,for  1901, 


Day. 

Aug. 

I 

2 

3 

4 

5 

G 

7 

H 

ft 

10 

11. 1 

12 

la 

4.01) 

u 

15 

4.10 
4.10 

10.... 

0.10 

Sept.  Oct. 


3.80 
3.00 
2.70 
2.50 
2.40 
2.80 
2.8i) 
2.20 
2.20 
2.20 
2.60 
2.80 
2.80 
2.20 
2.10 
3.20 


3. 
2. 
2. 


2.80 
8.50 
8.90 
00 
50 
80 
2.20 
2.10 
2.10 
2.20 
2.20 
2.10 
2.20 
2.20 
2.30 
2.20 


Nov. 


2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.0) 
2.00 
2.00 
2.00 
2.00 
2.00 
2.  HI 


Dec. 


2.10 
2.10 
2.00 
2.80 
2.21) 
2.10 
2.00 
2.00 
2.00 
2.40 
2.30 
2.20 
2.20 
8.00 
6.00 
4.00 


Day. 


17. 

18. 

19. 

30. 

21. 

22. 

23. 

34. 

2o. 

2B. 

27. 

28 

29. 

80. 

31. 


Ang. 

Sept. 

6.00 

6.40 

3.80 

8.30 

,  4.80 

8.00 

5.90 

4.70 

4.80 

3.20 

8.80 

2.80 

9.70 

2.00 

7.00 

2.50 

4.00 

2.40 

8.40 

2.40 

6.60 

2  30 

6.80 

2.50 

6.81) 

2.70 

4.60 

2.50 

3.40 

Oct. 

Nov. 
2.00 

Doc. 

2.10 

3.  in 

2.10 

2.00 

•^.m 

2.05 

2.10 

2.30 

2.10 

2.20 

8.31 

2.10 

2.20 

2.10 

2.10 

2.10 

,     «.(*» 

2.05 

2.10 

2.3 » 

2  10 

2.00 

2.ai 

2.00 

2.10 

2.H 

2.00 

■>.oo 

2.»«0 

2.00 

2.00 

3.rtf) 

2.00 

2.30 

5.X) 

2.00 

2.20 

10.(11 

2.00 

2.20 

12.  fl) 

2.00 

9.30 

APALACHEE   RIVER  NEAR  BUCKHEAD,   GA. 

A  gage  was  established  at  this  station  on  February  13,  1901,  and 
observations  were  commenced  on  March  1.  It  is  located  at  the  iron 
wagon  bridge  over  the  Apalachee  River,  3^  miles  north  of  the  town  of 
Buckhead,  Ga  The  bridge  is  a  single  iron  span  103  feet  long,  sup- 
ported by  four  tubular  iron  piera.  Its  floor  is  about  25  feet  above  low 
water.  The  left  bank  is  high  and  will  overflow  to  a  distance  of  about 
75  feet  only  from  edge  of  normal  water.  The  right  bank  is  liable  to 
overflow  to  a  distance  of  about  400  feet,  commencing  at  a  gage  height 
of  6  feet.  The  overflow  areas  on  both  banks  are  crossed  by  wooden 
trestle  approaches,  the  one  on  the  right  bank  being  subject  to  over- 
flow at  a  gage  height  of  18  feet,  thus  rendering  it  impossible  to  make 
discharge  measurements  of  high  floods.  The  section  is  good,  but  the 
current  irregular  on  account  of  the  old  bridge  pier  bases  in  the  river 
about  50  feet  above.  The  general  course  of  tlie  river  both  above  and 
below  the  station  is  slightly  curved. 

The  gage  is  graduated  in  feet  and  tenths,  with  brass  flgures  and 
staples,  and  consist-s  of  two  parts.  The  first  section,  extending  from 
0  to  10  feet,  is  fastened  to  a  small  ash  tree  on  the  left  bank,  about  100 
feet  below  the  bridge.  The  second  section,  extending  from  6  to  20 
feet,  is  nailed  to  the  upstream  post  of  the  last  wooden  bent  next  to 
the  iron  bridge  on  the  right  bank. 

Bench  mark  No.  1  is  the  top  of  the  iron  pier  on  right  bank,  down- 
stream side.     Its  elevation  is  25  feet  above  the  datum  of  the  gage. 

Bench  mark  No.  2  is  the  top  of  the  second  iron  crossbeam  from  the 
left  bank  on  the  downstream  side.  Its  elevation  is  25.72  feet  above 
the  datum  of  the  gage. 
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The  obser\'er  is  A.  S.  Adanm,  a  farmer  livinj^  one-third  mile  from 
the  bridge.     The  following  measurements  were  made  during  1901: 

List  of  discharge  measurements  of  Aj^xxlachee  River  near  Buckhead,  Ga. 


Date. 


Ilydroffraphcr. 


1901. 

February  13.. I  Max  Hall 

February  11) I.,     .do... 

March  21) ...   ' do... 


May  22 

Aagast  9... 
November  1 


do     ...   . 

F.  A,  Murray 
Max  Hall  .  . 


Gage 
heif^ht. 

Dischargo. 

Feet 

Sec.  feet. 

3.78 

847 

3.00 

647 

4.62 

1»033 

6.45 

1,658 

2.56 

545 

1.80 

302 

Daily  gage  height,  in  feet,  of  Apalachee  River  near  Buckhead,  Ga.,for  1001, 


Day. 

Fob. 

Mar. 

1  

2.00 

»> 

2.»0 

3  . 

•■"■"" 

2  60 

4   

2.60 

5 

2.50 

r» 

9,  U\ 

7 

?,  40 

8 

2.40 

ii : ! 

2.40 

11) 

2  fiO 

11 

4  50 

12 

5  70 

i:j 

3.78 

3.50 

U 

3.00 

15 

2  70 

lii  

2.60 

17 

2.5(1 

lj« 

2.50 

19    

3.W 

2.40 

20 

2.40 

21 1 

2.70 

22 1 

2  60 

23 : 

24   !.. 

2.50 
2.90 

25     

3  00 

2B 

7.50 

27 

11.50 

a< 

8.00 

29   

7  00 

.•*) 

6.00 

•61 

6.90 

rn  I 


Apr. 

1           • 
May.  June.  July. 

1 

Aug. 

Sept. 

Oct. 
2.20 

Nov. 

Dec 

4.90 

2.70 

0.10 

3.r,o 

2.00 

3.50 

1.70 

1.90 

5..'W 

2.60 

3.60 

3.00 

1.90 

3.00 

2.20 

1.70 

2.00 

14.00 

2.60 

3.10 

2.70 

1.80 

2.80 

2.40 

1.70 

2.00 

13.80 

2.50 

3.00 

2.00 

1.90 

2.60 

3.50 

1.76 

2.50 

7.50 

2.50 

2.90 

2.50 

1.80 

2.40 

2.60 

1.90 

2.40 

5.30 

2.60 

2.80 

2.40 

1.80 

2.20 

2.40 

1.90 

2.20 

4.50 

2.50 

8.50 

2.10 

2.  CO 

2.10 

2.20 

1.80 

2.10 

4.00     2.40 

8.50 

2.00 

6.50 

2.10 

2.20 

1.80 

2.00 

3.60  ,  2.40 

3.40 

2.90 

2.70 

2.00 

2.10 

1.80 

2.20 

3.40  '  2.30 

3,10 

2.50 

2.50 

2.00 

2.10 

1.80 

3.00 

3.20     9  30 

2.90 

2.40 

4.00 

1.90 

2.00 

1.80 

2.80 

3.10     2.20 

2.80 

2.30 

6.00 

1.90 

1.90 

1.80 

2.20 

3.10 

2.60 

2.70 

2.10 

3.50 

1.80 

1.90 

1.80 

2.20 

7.00 

2.40 

4.(0 

2.  (JO 

3.10 

1.80 

1.85 

1.86 

2.10 

6.70 

2.30 

4.50 

l.t'O 

3.00 

1.80 

1.86 

1.85 

8.00 

5.50 

2.20 

4.50 

8.00 

5.(4) 

1.90 

1.80 

1.80 

7.00 

4.10  ;  2.20 

6.00 

2.70 

10.50 

4.00 

1.80 

1.80 

0.00 

3. 70  '  2. 10 

4.50 

2.50 

5.70 

10.50 

1.80 

1.80 

4.60 

3.90     2.40 

4.00 

4.00 

4.50 

12.50  I  1.80 

1.90 

4.10 

5.0(1  1  2.80 

3.80 

6.00 

4.00 

7.00     1.80 

2.10 

4.00 

4.30  1  4.40 

3. 50 

6.00 

4.00 

6.00 

1.80 

2.10 

3.80 

3.50  1  6.80 

3.20 

3.00 

4.50 

3.20 

1.80 

2.20 

3.00 

3.30 

3.50 

3.50 

2.50 

4.(X) 

8.00 

1.80 

2.20 

3.60 

2.20 

3.00 

2.80 

2.20 

3.50 

2.80 

1.75 

2.00 

4.20 

3.10 

2.60 

2.50 

2.10 

4.00 

2.70 

1.75 

1.90 

3.00 

3.00 

2.40 

5.00 

2.60 

3.80 

2.60 

1.75 

1.90 

8.6U 

2.90 

2.30 

4.00 

2.90 

3.60 

2.40 

1.75 

1.90 

8.60 

2. 90     2  ») 

3.90 

3.00 

4.50 

2.20 

1.75 

1.90 

4.60 

2.80 

2.20 

3.80 

3.00 

7.00 

2.40 

1.75 

1.90 

6.60 

2.70 

2.20 

4.00 

2.50 

5.50 

2.20 

1. 75 

1.90 

18.00 

... — 

3.50 

2.20 

3.80 

^ 

1.70 

15.60 

OCONEE   RIVER  NEAR  DUBLIN,    GA. 

This  station  was  established  b}^  the  United  States  Weather  Bureau 
in  1894,  was  discontinued  on  Ai)ril  30, 1897,  and  wtws  reestablished  by 
the  Georgia  geological  survey  on  February  11,  1895.  Since  October, 
1898,  the  station  has  been  maintained  by  the  United  States  Weather 
Bureau.  It  is  described  in  Water-Supply  I*aper  No.  48,  page  152. 
Results  of  measurements  for  1900  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  1G4.  During  1901  the  following  meas- 
urements were  made  by  F.  A.  Murray  and  K.  T.  Thomas: 

February  20:  Gage  height,  5  feet;  discharge,  5,341  second-feet. 
May  V:  Gage  height,  3.40  feet;  discharge,  3,049  second-feet. 
November  7:  Gage  height,  1  foot;  discharge,  2,334  second-feet. 
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Daily  gage  height,  in  feet  y  of  Oconee  Rif^r  near  Dublin,  Ga,,for  J901. 


Day. 

Jan. 

9.80 

10.40 

11  30 

12. 60 

13.00 

13.90 

13.90 

13.00 

10.80 

7.40 

6.00 

5.40 

6.00 

6.60 

7.40 

8.  ft) 

8.60 

9. 10 

9.60 

9.90 

10.30 

6.60 

6.60 

5.30 

4.00 

4.80 

4.7r> 

5.00 
5.10 
5.60 
5.10 

Feb. 

4.70 

6.10 

5.60 

6.70 

8.60 

9.30 

11.00 

14.30 

15.60 

15.80 

14.60 

13. 8r) 

13.40 

12.50 

10.20 

8.90 

6.80 

5.00 

5.40 

6.10 

4.70 

4.50 

4.20 

4.50 

4.90 

4.90 

5.00 

5.20 

Mar. 

4.60 
4.20 
3.90 
3.70 
3.40 
3.20 
3.00 
2.90 
2.80 
3.80 
4.50 
5.50 
6.60 
8.00 
8.20 
6.20 
5.10 
4.60 
4.20 
8.70 
4.70 
4.80 
4.00 
4.10 
4.30 
4.80 
7.60 
9.30 
12.00 
15. 10 
10.50 

Apr. 

16.40 
16.10 
16.50 
16.60 
20.50 
22.60 

May. 

3.70 
3.50 
3.30 
3.00 
2.90 
2.70 

Juno. 

1 /..... 

4.00 

•> 

0.30 

8 

7  ft) 

4       

7  50 

5 

6.00 

6 

5.00 

7 

21.30  ;  2.50 
19.50  1  2  90 

5.30 

8 

7.60 

9 

10 

17.40 
15.00 
12.  ft) 
8.20 
6.00 
7.00 
8.00 
8.90 
9.60 
10.00 
9.80 
9.00 
8.10 
8.00 
7.60 
6.80 
6.20 
5.00 
4.60 
4.10 
3.80 
3.80 

2.80 
2.60 
2.40 
2  10 
2.00 
1.80 
1.80 
2.  ft) 
2.20 
1.80 

i.;o 

2.00 
3.60 
6.00 
7.50 
7.80 
8.10 
6.60 
4.50 
4.60 
3.90 
3. 10 

8.10 
9.50 

11 

8.40 

12 

13 

14 

15 

16 

17. 

18 

19 

20 

21 

JW 

%\ 

7.50 

4.90 

7.70 

9.10 

10.40 

11.20 

11.40 

11.30 

10.80 

9.70 

7.60 

5.30 

24     

4.10 

25 

3.70 

26     

4.50 

27 

28 

4.10 
6.30 

29 

;jo 

6.ft» 
5.50 

81 

2.8«) 

1 

July,   Aug. '  Sept. 


6.10 
6.50 
6.00 
5.>0 
4.30 
3.  CO 
2.80 
2.  ft) 


1. 

1. 
•> 

o 
•> 

1. 
1. 
1. 


80 
70 
10 
10 
00 
90 
80 
50 
2.40 


2.70 
2.60 
3.80 
5.90 
7.00 
7.60 
7.20 
8.50 
2.  HO 


60 
40 


3.00 


.10 

m 


1. 

4. 

4. 

4. 
g 


1.50 
1.40 
1.20 
1.20 
.80 
50 
40 
ft) 
40 
50 
90 
1.70 
3.40 
4.30 
4.00 
4.50 
4.60 
6.20 
6.50 
7.40 
8.00 
7.80 
7.50 
7.60 
7.30 
7.20 
7.H) 
8.60 
9.60 
10.00 
10.30 


10.30 

10.60 

i0.30 

9.40 

6.30 

40 

30 

2.00 

70 

30 

20 


I     r 


3 

V    ■ 

2 

1. 

1. 

1. 

1.00 
.80 
.70 
.60 

1.40 

1.40 

4.00 
11.40 
14.  SO 
17.80 
19.40 
18.00 
16.40 
13.80 

8.30 


ft) 
10 


3.80 
4.10 


4.00 
4.30 
4.50 
5.10 
4.80 
3.90 
2.80 


10 
00 


1.60 


70 

70 

60 

ft) 

2.50 

2.ft> 

1.70 

1.40 

1.30 

1.30 

1.20 

l.ft) 

1.(0 

1.00 

.90 

.90 

.90 

.80 

.80 

.71) 
.80 


Oct.  '  Nov.   D<5c. 


.80 

.80 

.80 

.80 

.80 

.90 

1.10 

l.ft) 

1.00 

l.W 

.90 

.90 

.90 

.90 

.80 

.90 

.90 

.90 

90 

10 

40 

50 

TO 

1.60 

1.40 

1.30 

1.30 

30 

30 

10 


1.00 
l.ft) 
l.ft) 
1.30 


1. 


60 
oil 
30 

Wl 
GO 

5n 
9> 

l« 
ft) 

70 
2.(0 
5.50 
6.80 
7.4CI 
8.91 
8.00 
4.60 
3.  ft) 
2.51) 

2  60 
3.IM) 

3  («) 

:)  70 

3.  s") 

i;  !0 

T.hil 

8.  Oil 


ALCOVY  RIVER  NEAR  COVINGTON,  GA. 

This  station  was  established  on  April  30,  11)01.  It  is  located  about 
3  miles  east  of  Covington,  at  a  low  wooden  bridge  which  is  oft«ii 
under  water.  The  gage  is  a  vertical  rod  10  feet  long,  glided  to  feet 
and  tenths,  marked  by  tacks  and  brass  figures.  It  is  spiked  to  a 
birch  tree  on  left  bank  of  river,  2  feet  from  upstream  side  of  bridge. 

The  banks  are  low  and  easy  to  overflow.  The  ground  on  the  right 
bank  is  low  and  swampy  for  several  hundred  yards  and  becomes 
flooded  by  a  moderat^j  rise.  The  following  discharge  measurements 
were  made  during  1001  by  Max  Hall  and  F.  A.  Murray: 

April  80:  Gage  height,  3  feet;  discharge,  807  second-feet. 
June  14:  Gage  height,  8.12  feet;  discharge,  858  second-feet. 
August  8:  Ga,^e  height,  8.64  feet;  discharge.  870  second-feet. 
October  26:  Gage  height,  2  feet;  discharge,  162  second-feet. 
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Daily  gage  height,  in  feet,  of  Alcovy  River  near  Covington,  On.,  for  1901, 


Day. 

Apr. 

May 

2.90 
2.80 
2.80 
2.70 
2  70 

1  

2 

3 

4  

5    

6 

8  70 

1,,. ....._. ....... .- 

?,  HO 

8 

2  ftO 

9  ' 

2.50 
2.40 
2.40 
2.30 
2  30 

10 

11 

12 ... 

13 

14 

2.40 

15 1   . 

2.30 

16 1 

2  20 

17 :.::: :::...::.:: !..:::: 

2.10 

2.00 

19 ! 

2  (K> 

20 

21 

2.50 
3  40 

4  50 

23 

4  ;l1) 

24 ...;.. 

8  70 

25 ' 

3  20 

28 

2.90 
2.  HO 

27  

28 

29 

2  70 
2.50 

.1) 

3.00     2.40 

31  

3.30 

4.20 
4.30 
4.00 
8.30 
3.00 
2.70 


4. 
4. 


60 
00 
3.20 
2.0) 
2.40 
2.30 
2.50 
3.10 
3.30 
3.80 
4.30 
4.  HO 
6.70 
5.30 
5.00 
3.60 
2.90 
60 
40 
80 
60 
10 
90 
60 


4.00 
3.40 
2.80 
2.00 
2.40 
2.20 
2.00 
1.90 
1.90 
1.80 
2.00 
2  50 
3.10 
3.90 


4. 
4. 
4. 


2. 
2. 


1.60 
1.60 
1.40 
1.60 
1.60 
4.80 
5.10 


60 
30 
U) 
3.80 
3.30 
4.00 
4.80  ; 
5.30  I 
5.80 
5.00 
4.20 
3.70 
3.20 
2.70 
2.50 
2.00 
2.40 


00 
50 
2.10 
6.20 
00 
(» 
50 
80 
10 
90 
5.50 
5.30 


4. 

2. 


4.00 
6.UJ 
5.60 
6.80 
6.20 
6.00 
4.50 
4.00 
4.70 
6.20 
6.00 
4.90 


5.00 


60 
70 


3.U) 


80 
50 


2.40 
2.2U 
2.00 
2.00 
2.  (JO 
U) 
90 
2.00 
2.10 
2.(K) 
5.00 
6.30 
5.90 
6.00 
5.30 
3.90 
8.20 
2.90 
2.80 
2.60 
2.60 
2.40 
2.40 
2.60 


2. 
2. 
2. 


2. 
1. 


3.00 
4.30 
4.30 
4.20 
3.20 
2.90 
2.60 
30 
30 
30 
2.30 
2.30 
2.60 
2.40 
2.40 
2.30 
2.10 
2.00 
2.00 
00 
90 
90 
90 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

2.  a) 

2.00 


2. 

1. 
1. 
1. 


Nov.  Dec 


2.00 
2.00 


2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 


00 
00 
30 
10 
10 
10 
00 
10 
2.10 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.10 
2.10 
2.60 
2.80 
2.60 
2.40 
2.40 
30 
80 
20 
2.10 
2.10 
2.10 


2.10 
2.U) 
2.80 
3.20 
8.00 
2.70 
2.50 
2.50 
2.40 
2.90 
3.00 
2.70 
2.50 
2.50 
5.20 
5.30 
4.50 
4.20 
3.00 
2.80 
2.40 
2.80 
2.80 
3.00 
3.20 
3.30 
8.10 
3.80 
6.40 
6.90 
7.40 


YELLOW   RIVER   AT  ALMON,  GA. 

This  station,  which  was  established  September  12, 1897,  is  described 
in  Water-Supply  Paper  No.  48,  page  153.  The  results  of  measure- 
ments at  this  point  for  190()  will  be  found  in  the  Twenty-second  Annual 
Report,  Part  IV,  page  1G5.  Observations  were  discontinued  on 
Deceml)er  31,  1901.  T^he  following  measurements  of  discliarge  were 
made  during  1901  by  Max  Hall  and  F.  A.  Murray: 


List  of  dvtcJiarge  nieojturenients  of  Yellow  River  at  Almon,  Ga, 


Date. 

Hydrofifrapher. 

1901. 

Janiiary29 

Aprils 

June  14 

MaxHall 

;:.:t  :::::.::::::-:::::::■::: 

Anfinut  8 - 

F.  A.  Murray 

Max  Hall 

October  26.- 

hefglft.    Diachargo. 


Feet. 
3.40 

18.80 
3.80 
2.58 
2.33 


Sec.  ft. 
541 

4, 536 
610 
283 
253 
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DaUy  gage  height,  in  feet,  of  Yellow  River  at  AhnoHy  Oa,,for  IWL 


Day. 


1 

2 

8..:... 

4 

6 

6 

7 

8..:... 

9 

10 

11 

Vi 

13 

U 

15 

16 

17 

18 

19 

20 

21 

28 

23 

24 

25 

28 

27 

28 

29 

30 

31 


Jan. 


6.00 
5.50 
6.00 
6.00 
4.30 
4.00 
3.  HO 
3.7«» 
3.50 
3.40 
5.00 
10.00 
10.  U) 
5.50 
4.50 
4.20 
4.00 
4.«) 
3.80 
3.  SO 
3.60 
3.50 
3.40 
3.80 
4.00 
3.50 
3.40 
3.40 
3.40 
4.W 
3.50 


Feb. 

Mar. 

Apr. 
6.00 

May. 

Jane. 

July. 

Aagr. 

Sept. 

3.40 

3.20 

3.20 

5.00 

3.20 

2.40 

5.50 

3.40 

3.20 

11.00 

3.10 

4.10 

3.00 

2.30 

4.20 

10.00 

3.10 

13.90 

3.00 

3.50 

2.90 

2.20 

8.10 

15.00 

3.10 

8.80 

3.00 

3.40 

2.80 

2.20 

8.40 

12.00 

3.10 

5.50 

3.00 

3.30 

2.70 

2.10 

8.40 

5.50 

3.00 

5.00 

3.00 

3.20 

2.60 

2.80 

8.10 

5.50 

3.00 

4.50 

3.00 

4.40 

2.50 

3.00 

3.00 

5.80 

3.00 

4.(X) 

2.«0 

3.50 

2.40 

2.80 

2.90 

6.;iO 

3.00 

3.90 

2.90 

3.40 

2.30 

2.50 

2.90 

5.40 

3.00 

3.80 

2.80 

8.30 

2.20 

2.40 

2.80 

4.60 

4.50 

3.70 

2.80 

3.20 

2.40 

2.80 

2.80 

4.40 

4.00 

3.70 

2.80 

3.00 

2.30 

4.20 

2.80 

4.00 

3.50 

4.00 

2.70 

3.40 

2.20 

3.40 

2.80 

3.90 

3.00 

9.50 

2.70 

3.60 

2.20 

2.80 

2.80 

3.70 

2.90 

8.40 

2.70 

6.70 

2.80 

8.80 

2.80 

8.50 

2.80 

5.20 

2.60 

7.00 

3.00 

7.00 

2.80 

3.40 

2.80 

5.00 

2.60 

4.8') 

3.80 

7.50 

8.50 

3.40 

2.80 

4.0i) 

2.  HO 

7.00 

3.40 

4.80 

9.00 

3.40 

2.80 

5.10 

2.80 

6.10 

10.00 

3.50 

10.00 

3.40 

2.80 

5.40 

2.8t) 

4.10 

7.(X) 

6.00 

4.80 

3.30 

2.80 

4.50 

5.00 

3.20 

3.40 

3.90 

8.00 

3.20 

2.80 

4.00 

7.50 

3.20 

3.20 

6.00 

3.60 

3.20 

2.80 

3.90 

6.10 

3.10 

2.fl0 

10.00 

3.60 

3.20 

5.40 

3.80 

4.20 

3.00 

2.80 

8.00 

3.40 

3.40 

6.00 

8.70 

3.60 

3.00 

2.70 

4.70 

3.20 

3.20 

7.00 

3.60 

3.40 

4.  or) 

2.60 

3.80 

3.20 

3.20 

10.00 

3.50 

3.30 

4.20 

2.40 

5.00 

3.00 

3.20 

7.00 

3.50 

3.20 

3.30 

2.3r) 

9.01) 

3.00 

5.00 

3.40 

3.00 

3.10 

2.20 

10.00 

3.00 

4.00 

3.:)0 

2.fl0 

3.10 

2.70 

4.80 

3.00 

3.00 

6.20 

2.5f) 

4.00 

Oct. 


Nov. 


3.00 
4.50 
4.30 
4.00 
3.20 
8.00 
8.00 
3.00 
3.00 
3.00 
3.00 
8.00 
80 
80 
70 
70 
70 
2.70 
2.70 
70 
70 
60 
60 
60 
2.50 
2.50 
2..'i0 
2.  a) 
2.50 
2.40 
2.30 


2. 
2. 
2. 
2. 
2. 


2.20 
2.20 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 


2. 

2. 


40 
40 
40 
2.40 
2.40 
2.40 
2.40 
3.01) 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
.3.00 
2.80 
2.70 
2.60 
2.50 
2.40 
2.40 


Dec. 


2.40 
3.40 
3.00 
2.90 
2.80 


2. 

2. 
2. 


;o 

70 
80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.W 
6.(W 
4.80 
3.30 
3.00 
2.80 
2.  HO 
2.80 
2.  HO 
3.00 
3.(0 


3. 
3. 


.00 

m 

3.00 

3.00 

10.00 

20.00 

L5.(K) 


OCMULGEE  RIVER  NEAR  FLOVILLA,  GA. 

A  station  was  established  July  20,  1901,  on  Ocmulgee  River  at 
Lamars  Ferry,  one-half  mik>  below  Lamar's  mill  and  5  miles  east  of 
Flovilla,  Ga.  The  object  of  this  station  is  to  compare  the  discharge 
of  the  river  at  this  point  with  its  discliarge  below  at  Macon  through 
the  low- water  season.  ^ 

The  gage  consists  of  a  f  by  5  inch  by  10-foot  poplar  board  graduated 
to  feet  and  tenths  with  brass  figures,  staples,  and  tacks.  The  rod  is 
nailed  to  a  16 -foot  pine  plank,  which  is  spiked  to  an  ash  tree  25  feet 
below  the  ferry  landing.  The  tree  is  graduated  with  nails  1  foot 
apart,  extending  the  gage  up  to  20  feet  above  datura. 

The  observer  is  Van  White.  The  following  discharge  measure- 
ments were  made  during  1001  by  F.  A.  Murray  and  K.  T.  Thomas: 

July  26:  Gage  height,  2.03  feet;  discharge,  1,035  second-feet. 
September  12:  Gage  height,  3.10  feet;  discharge,  1,087  second-feet. 
November  5:  Gage  height,  2.90  feet;  discharge,  948  second-feet. 
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Daily  gctge  height ^  in  feet ,  of  OcmtUgee  River  near  FlovUla^  Chi,  ^  for  1901, 


Date. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

8.00 
2,70 
2.60 
2.50 
2.70 
6.00 
6.50 
5.00 
3.90 
2.20 
10.  oO 
5.20 
5.90 
4.00 
4.60 
12.40 
10.00 
2.90 
6.90 
6.00 
6.40 
9.00 
16.00 
16.50 
7.00 
6.10 
8.70 
9.70 
8.90 
7.10 
5.80 

7.90 
6.70 
4.50 
4.10 
3.70 
3.00 
3.40 
3.30 
3.20 
3.10 
3.10 
3.10 
3.00 
4.00 
3.60 
3.20 
7.60 
17.40 
13.80 
9.00 
6.80 
6.00 
5.70 
6.80 
4.90 
4.20 
3.50 
3.60 
4.00 
4.00 

3.50 
5.90 
0.50 
5.10 
4.00 
3.60 
3.40 
3.30 
3.20 
3.20 
3.20 
3.10 
3.50 
3.40 
3.20 
3.00 
3.00 
3.00 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.80 
2.70 
2.80 
2.80 
2.80 
2.80 
2.80 

2.70 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.70 
2.70 
2.70 
2.70 
3.20 
3.20 
3.10 
8.00 
3.00 
3.00 
2.90 
2.90 
2.80 
2.80 
^.80 

2.80 

2 ! 

2.70 

3 

3.80 

4 

4.20 

5 

8.70 

6 

3.40 

7 

3.60 

8 

3.20 

9 1 

3.10 

10 

3.40 

11 

3.80 

12 

3.60 

13 

3.40 

14 

3.30 

15 

10.20 

16 

6.80 

17 :..:.:".:::::.:: :....: 

6.30 

. 

4.50 

19 

4.00 

3.70 

21 

3.50 

3.20 

23 

3.60 

24 

4.20 

25 

4.20 

as 

2.90 
2.80 
3.50 
S.10 
3.60 
3.40 

4.40 

27 

4.60 

9.60 

29 

21.20 

24.00 

31 

18.  U) 

MISCELLANEOUS    DISCHARGE    MEASUREMENTS   MADE    IN    ALTAMAHA 

RIVER  BASIN. 


Date. 


Stream. 


1901.  I 

February  20 !  Oconee  River 

Anfnist  1  ' do 

April  26 '  Camp  Creek  

Do do 

Do ,  Long  Branch  Creek 


Locality. 


Do 


September  13 Ocmulgee  River 


Camp  Creek 


Willis  Ferry,  Ga 

Near  Harmony  Grove,  Ga. 

Near  McDonongh,  Ga 

do 

do 

do 

Berner,  Ga 


Discharge. 


Sec.  ft. 
1,455 

a5 
11 
11 

2 

9 

1,005 


TOWALIGA  RIVER  NEAR  JULIETTE,  GA. 

This  station  was  established  on  the  Southern  Railroad  bridge  2^ 
miles  north  of  Juliette,  Ga.,  May  5,  1899.  It  is  described  in  Water- 
Supply  Paper  No.  48,  page  154.  The  result^s  of  measurements  for 
1900  will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV, 
page  160.     The  station  was  discontinued  on  December  31, 1901.  .  The 
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following  measurements  were  made  during  1901  by  F.  A.  Murray  and 
K.  T.  Thomas: 

List  of  discharge  measurements  of  Towaliga  River  near  Juliette,  Qa, 


Date. 


Hydrographer. 


1901. 


January  14 

Febraaty22 

Mays    

July  27 

September  13 do 

September  22 do. 

Novembers I  K.  T.  Thomas 


K.  T.  Thomas 
F.  A.  Murray 

...do 

....do 


Gago 
height. 


Discharge. 


Feet. 
3.75 
2.70 
2.22 
1.48 
1.55 
2.63 
1.65 


Sec.  ft. 
563 
362 
301 
172 
163 
312 
185 


Daily  gdge  JieigJit,  infect,  of  Touxdiga  River  near  Juliette^  Oa,^  for  1901, 


Day. 

Jan. 

5.10 
5.90 
7.20 
5.40 
4.80 
4.30 
4.10 
4.30 
3.90 
3.90 
S.fiO 
5.10 
5.80 

4.:i0 

2.90 
2.50 
7.10 
5. 80 
3.i;0 
3.30 
3.10 
3.(i0 
2.80 
2.80 
3.(0 
2.80 
3.  CO 
2.80 
3.1.0 
3.U) 
2.8») 

Feb. 

Mar. 

Apr. 

May. 

2.50 
2.40 
2.40 
2.30 
2.80 
2.30 
2.20 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.60 
8.50 
7.60 
7.10 
8.50 
3.40 
2.80 
2.50 
2.50 
2.40 
2.30 
4.80 

June. 

July. 

2.00 
3.00 
2.20 
2.00 
2.00 
1.80 
2.20 
1.80 
9.20 
2.80 
2.40 
2.20 
2.00 
2.00 
2.00 
2.10 
2.10 
2.0(» 
9.10 
3.60 
1.80 
1.60 
1.50 
2.60 
2.20 
1.50 
1.40 
1.80 
1.80 
2.40 
2.00 

Aug. 

Sept. 

Oct. 

Nov. 

1.50 
1.50 
1.60 
1.60 
1..50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.40 
1.40 
1.40 
1.40 
1.40 
l.fiO 
1.40 
2.00 
2.40 
2.80 
2.10 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 

Doc. 

1 

2.80 
3.00 
8.40 
8.30 
8.80 
4.60 
8.50 
5.20 
5.90 
6.00 
5.80 
4,60 
8.60 
8.30 
8.00 
3.00 
2.90 
2.80 
2.70 
2.70 
2.70 
2.60 
2.80 
3.00 
3.00 
3.00 
3.00 
2.70 

2.70 
2.70 
2.60 
2.50 
2.50 
2.50 
2.40 
2.40 
2.40 
4.10 
4.10 
2.90 
3.40 
3.10 
3.10 
2.60 
2.90 
2.80 
2.70 
2.50 
2.90 
2.60 
2.40 
2.90 
8.10 
6.30 
11.60 
5.80 
4.00 
8.60 
9.20 

8.80 
11.70 
13.90 
12.00 
5.60 
4.70 
4.20 
3.90 
8.50 
3.40 
3.30 
3.20 
4.30 
4.60 
4.00 
3.  GO 
3.20 
3.10 
4.60 
4.00 
8.40 
3.10 
2.90 
2.90 
2.80 
2.80 
2.80 
2.70 
2.70 
2.70 

5.00 
3.70 
2.80 
2.50 
2.30 
2.30 
5.00 
8.80 
2.40 
2.20 
2.20 
2.10 
3.60 
4.00 
5.00 
5.(i0 
4.50 
3.30 
2.50 
2.30 
2.20 
2.20 
3.00 
4.50 
3.40 
2.20 
2.30 
2.3f) 
2.10 
2.00 

2.00 
3.00 
1.70 
1.60 
1.50 
1.40 
2.60 
2.40 
1.90 
1.80 
4.60 
3.40 
3.10 
2.40 
4.30 
6.10 
11.20 
4.20 
3.10 
4.20 
8.10 
2.60 
6.90 
9.00 
4.60 
4.50 
3.40 
2.40 
4.50 
3.10 
2.60 

8.40 
2.50 
2.10 
2.00 
1.80 
1.50 
1.50 
1.50 
1.40 
1.40 
1.50 
1.50 
1.50 
1.80 
1.60 
1.50 
12.20 
7.60 
3.60 
8.00 
8.00 
2.70 
2.40 
2.80 
2.10 
1.80 
1.80 
2.00 
3.40 
8.00 

2.60 
2.00 
8.00 
2.20 
2.00 
2.00 
2.00 
1.90 
1.80 
«.80 
1.80 
2.(» 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 

1.70 

2 

1.70 

3 

1.70 

4 

2.00 

6 

2.50 

0 , 

2.40 

7 

2.m 

8 

1.80 

9 

1.80 

10 

2.00 

11 

12 

2.00 

2.00 

13 

2.00 

14 

Ki 

10 

2.00 
7.00 
6.40 

17 

Ih 

5.30 
2.80 

19 

2.50 

20 

2.90 

SI 

2.10 

22 

2.30 

23 

2.20 

24 

2.eo 

25 

2.30 

2B 

2.10 

27 

28 

3.10 
6.40 

29 

30 

11.00 
8.50 

31 

6.40 

OCMULGEE   RIVER  AT  MACON,  GA, 


This  station  was  established  by  the  United  States  Weather  Bureau 
January  21, 1893,  and  measurements  sverebe^un  by  the  United  States 
Geological  Survey  in  1895.  The  station  is  described  in  Water-Suppl}- 
Paper  No.  48,  page  155.  Records  of  measurements  for  1900  will  be 
found  in  the  Twenty-second  Annual  Rex>ort,  Part  IV,  page  172.     Dur- 
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ing  1901  the  following  measurements  were  made  by  F.  A.  Murray  and 
others : 

List  of  discharge  measurements  of  Ocmulgee  River  at  Macon,  Ga, 


Date. 

Hydrographer. 

1901. 
Jannarv  2 

Max  Hall 

Febroary  21 , 

April  19 

Mays... 

F.A.  Mnrray 

do .- 

.      do    -. 

November  6 

November  8 

K.T.Thomas ._ 

do 

Discharge. 


Sec.  feet. 
8.062 
2,495 
3,724 
1,958 
1,107 
1,141 


Daily  gage  height,  in  feet j  of  Ocmulgee  Rir>e.r  at  Macon,  Oa,,for  1901, 


Day. 

J&u. 

11.70 

12.30 

13.70 

11.00 

9.60 

7.70 

6.  SO 

5.70 

5.10 

4.80 

4.60 

5.80 

12.60 

12.00 

8.60 

7.20 

11.40 

1J.20 

7.80 

6. 10 

4.30 

5.00 

4.50 

4.40 

4.80 

5.10 

4.50 

5.00 

5.10 

4.50 

5.30 

Feb. 

Mar. 

r 

1 

Apr. 

May. 

June. 

9.90 
8.50 
6.20 
5.40 
5.10 
4.30 
4.70 
6.80 
6.30 
4.00 
3.60 
3.80 
3.80 
6.00 
6.90 
9.60 
8.80 
7.50 
9.20 
6.60 
5.20 
4.60 
5.10 
6.30 
4.70 
3.30 
5.30 
6.10 
4.30 
5.40 

July. 

Aug. 

3.80 

3.00 

2.50 

2.20 

2.20 

3.80 

9.40 

7.40 

4.40 

3.00 

3.80 

8.20 

6.00 

4.40 

3.40 

6.90 

14.60 

11.60 

7.40 

7.00 

7.80 

5.20 

10.00 

14.40 

12.00 

7.20 

4.80 

10.00 

10.40 

9.60 

7.40 

Sept. 

6.40 
7.50 
4.80 
4.40 
3.40 
3.10 
3.00 
2.80 
2.60 
2.60 
2.40 

e.4o 

2.30 
2.00 
3.20 
2.90 
5.00 
17.70 
16.20 
12.00 
7.80 
6.00 
4.70 
8.90 
8.60 
8.30 
8.10 
3.10 
3.70 
3.90 

0<!t. 

Nov. 

Dec. 

1 

,    4.70 

5.00 

4.50 

14.90 

15.90 

18.70 

10.10 

8.  TO 

12.10 

11.30 

9.50 

7.90 

7.40 

O.iiO 

5.80 

5.40 

5.10 

4.90 

4.70 

4.60 

4.40 

4.20 

4.20 

4.40 

4..'iO 

4.60 

4.00 

4.40 

4.10 
4.00 
3.90 
3.80 
3.80 
3.70 
3.60 
a40 
3.40 
3.50 
5.80 
6.90 
5.40 
5.00 
4.20 
3.80 
3.60 
3.40 
3.40 
3.30 
3.70 
3.90 
3.60 
3.80 
4.40 
16.10 
16. 10 
13.20 
9.40 
7.20 
15.80 

14.50 

9.50 

18.80 

17.30 

18.10 

10.50 

9.00 

7.70 

6.70 

6.10 

5.70 

5.40 

5.60 

8.50 

10.40 

10.20 

8.30 

6.80 

6.50 

7.70 

7.80 

6.50 

5.80 

5  60 

5.20 

5.00 

4.80 

4.60 

4.50 

4.30 

4.20 
4.10 
4.00 
3.90 
3.90 
4.00 
3.90 
3.80 
3.70 
3.60 
a50 
3.40 
3.40 
8.50 
3.50 
3.30 
3.20 
3.10 
3.00 
3.30 
6.60 
12.00 
13.90 
9.20 
5.70 
5.00 
5.30 
4.70 
4.10 
8.80 
4.70 

5.30 
6.60 
5.70 
3.80 
8.20 
3.00 
2.90 
8.20 
8.10 
3.00 
3.80 
2.90 
2.70 
2.60 
2.50 
8.70 
4.00 
8.50 
4.00 
15.40 
8.50 
5.60 
4.00 
3.50 
2.80 
2.60 
2.60 
2.90 
3.10 
3.10 
3.00 

3.40 
3.80 
5.30 
5.60 
3.90 
3.30 
3.00 
2.80 
2.70 
2.60 
2.60 
2.60 
3.00 
2.90 
2.80 
2.60 
2.60 
2.30 
2.20 
2.00 
1.90 
2.10 
2.00 
2.00 
1.90 
1.90 
1.90 
1.80 
1.80 
1.70 
1.70 

1.70 
1.70 
1.70 
1.70 
2.00 
2.00 
2.10 
2.0(i 
1.90 
2.00 
2.00 
1.90 
1.90 
2.00 
2.10 
2.00 
1.90 
1.90 
2.00 
2.20 
2.40 
2.60 
2.30 
2.20 
2.20 
2.10 
2.00 
2.00 
1.90 
1.90 

1.90 

2.... 

1.90 

3 

4 

2.00 
1.9D 

5 

3.20 

6 

t ..  _ ..... . . 

2.70 
2.40 

h 

2.40 

9 

10 

2.30 
2.40 

n 

la 

8.10 
2.90 

13              

2.60 

14 

2.30 

15 

10 

13.70 
11.90 

17 

7.60 

!•< 

Ill 

4.70 
8.70 

l*) 

8.20 

I'l 

la 

23 

2.70 
2.10 
2.30 

34 

3.10 

25 

8.40 

3B 

8.40 

27 

3H 

8.70 
4.90 

2» 

30 

31 

13.60 
17. 10 
17.90 

KAKTERN  GITIiF  DRAINAGE. 

FLINT  RIVER  AT  WOODBURY,  GA. 

Measurements  of  the  flow  of  Flint  River  were  made  during  1897  and 
1808  at  Molina  Ga.,  but  the  river  bed  was  so  shifting  that  the  station 
was  discontinued  on  June  2, 1808.  Results  of  measurements  made  at 
Molina  will  be  found  as  follows:  For  1897,  Nineteenth  Annual  Report, 
Part  IV,  page  234;  for  1898,  Twentieth  Annual  Report,  Part  IV,  page 
233.  On  March  29,  1900,  a  gage  was  put  in  at  the  Macon  and  Bir- 
mingham bridge,  near  Woodbury,  Ga.,  5  miles  below  the  Molina  sta- 
tion. This  gage  was  maintained  by  the  Georgia  geological  survey 
until  November  1,  1900,  when  it  was  adopted  by  the  United  States 
Weather  Bureau  as  a  half-year  station,  instead  of  the  one  at  Rey- 
noldSy  Ga.     The  station  is  described  in  Water-Supply  Paper  No.  48, 
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page  157.  Results  of  measurements  for  1000  will  be  found  in  the 
Twentj'^-Second  Annual  Report,  Part  IV,  page  190.  During  1901  the 
following  measurements  were  made  b}-  F.  A.  Murray  and  Max  Hall: 

Li8t  of  discharge  rtieasureniejits  of  Flint  River  at  Woodbury ,  Oa. 


Date. 

1 

Hydrofirrapher. 

1 

Qage 
height. 

DiBchargo. 

1901. 

February  4 

March  5 

.  _  —  .... 

F.  . 

A..  M 
.do  . 
.do 
.do. 
xHa 

array 
11 

J      4.02 

1.18 

.82 

.90 

.60 

1 

Sec. 

4,901 
985 

May  17 

565 

Angnstl5 - 

813 

Septeml;er  6 



!  Ma 

582 

Daily  gage  height ^  in  fee 

Uof 

Flint  River  at  Woodtmry, 

Ga,,for  1001. 

Day. 

Jan.  '  Fel). ' 

1          i 

2.70     1.70 

Mar. 

1.30 
1.20 
1.20 
1.20 
1.10 
1.10 
1.00 
1.00 
1.00 
1.20 
2.00 
1.80 
1.50 
1.4(» 
1.20 
1.10 
l.tt) 
1.00 
1.00 
1.10 

l.2r) 

1.20 
1.10 
1.60 
1.70 

4.2r) 

4.90 
3.60 
2.80 
2.10 
5.60 

Apr. 

5.(« 
4.40 
7.60 
0.40 
5.20 
3.70 
2.60 
2.10 
1.80 
1.60 
1.60 
1.40 
1.60 
2.10 
2.00 
1.90 
1.70 
1.60 
2.80 
2.90 
2.70 
2.30 
1.90 
1.70 
1.40 
1.5W 
1.30 
1.20 
1.20 
1.10 

May. 

1.10 
1.00 
1.00 

i.a) 

.90 

.90 

.80 

.90 

.80 

.80 

.70 

.70 

.80 

1.00 

1.10 

.90 

.80 

.90 

.80 

1.20 

3. 10 

9.00 

10.00 

8.00 

6.00 

2.80 

2.00 

1.60 

1.40 

1.30 

1.70 

Jane. 

2.70 
3.00 
2.80 
2.50 
1.90 
1.60 
1.80 
2.60 
3.20 
1.80 
1.40 
1.10 
1.20 
2.10 
1.80 
1.70 
1.60 
1.60 
1.20 
1.10 
.90 
.80 
1.20 
1.40 

I.a) 

.80 

.70 

1.00 

1.30 

1.50 

July. 

2.10 

Aug. 

Sept. 

Oct. 

Nov. 

0.40 
.60 
.50 
.60 
.50 
.50 
.60 
.60 
.60 
.60 
.60 
.50 
.60 
.60 
.60 
.50 
.60 
.60 
.60 
.70 
.80 
.80 
.70 
.60 
.60 
.60 
.70 
.60 
.50 
.60 

Dec, 

1 

0  M) 

1.00 

1.10 

.90 

0.90 
1.40 
2.70 

0.60 

2 

3.70 
4. 70 

1.60 

1.60  1    .71) 
1.50  '     .70 
1  20       .50 
.90       .40 
.90     1.00 
1.60     1.50 

.70 

3 

.90 

4 

4.40  •  :^70 

.80  1  L70 

1.00 

5 

6 

1..  .......... --•-. 

3.50 
2.60 
2.10 
1.80 
I.IV) 
l.SO 
1.60 
3.30 
4.20 
4.50 
3.90 
2.90 
4.20 
8.40 
2.30 
2.0(1 
1.70 
1.60 
1.50 
1.40 
1.70 
1.60 
1.50 

i.eo 

1.60 
1.50 
1.80 

4.80 
5.40 

4.:io 

3.00 

3.40 

8.30 

2.80 

2.40 

2.20 

2.(N) 

1.70 

l.flO 

1.50 

1.40  1 

1.40 

1/M 

1.30 

1.30 

1.40 

1.50 

1.50 

1.60 

1.60 

1.40 

.60 

.60 

.60 

.50 

.50 

.40 

.40 

.40 

.50 

.80 

1.00 

1.20 

.90 

3.40 

4.60 

4.80 

3.10 

1.90 

1.20 

.90 

.80 

.70 

.70 

.80 

.80 

1.00 

1.10 
1.10 
.80 
.70 
.60 
.70 
.60 
.60 
.50 
.70 
.60 
.50 
.60 
.60 
.50 
.40 
.40 
.50 
.60 
.40 
.50 
.40 
.40 
.60 
.40 
.40 
.30 

1.10 
.90 
.80 

8 

9 

10 

11 

1.10 
1.10 
1.00 
.80 
.60 
.50 
.40 

1.2t) 
.90 
.H) 
.60 
.80 
.90 
-70 

.70 

.80 

.70 

1.10 

12 

1.00 

13 

.W 

14 

.80 

16 

.40       .90 

.90 

16 

.60 
.80 
1.00 
1.40 
.90 
.90 
.80 
.80 
.50 
.40 
.40 
.40 
.50 
.70 
.70 
.60 

1.80 
3.00 
2.50 
2.00 
1.70 
1.90 
2.50 
6.10 
8.00 
7.00 
6.60 
3.20 
4.10 
2.90 
2.00 
1.30 

3.10 

17 

2.  SO 

18 

1.50 

19 

1.311 

30 

1.00 

J51 

.80 

as 

.70 

23 

.HO 

24 

1.10 

25 

I.a) 

26 

1.30 

27 

l.ai 

28 

l.-W 

29 

30 

31 

0.311 
10.60 
10.  OU 

FLINT  RIVER  AT  ALBANY,  GA. 

This  station,  which  is  described  in  Water-Supply  Paper  No.  48, 
page  15G,  was  originally  established  by  the  United  States  Weather 
Bureau  on  April  10,  1893,  and  has  been  maintained  from  that  date  to 
the  present  time.  The  present  rod  is  located  at  the  foot  of  Broad 
street,  just  below  the  county  bridge.  The  station  is  described  in 
Water-Supply  Paper  No.  48,  page  156.  The  following  measurements 
were  made  during  1901  by  B.  M.  Hall  and  F.  A.  Murraj': 

March  9:  Gage  height,  4  feet;  discharge,  5,364  second-feet. 
March  26:  Gage  height,  7.30  feet;  discharge,  10,682  second-feet 
April  18:  Gage  height,  7.95  feet;  discharge  10,715  second- feet. 
Jnly  19:  Gage  height,  1.88  feet;  discharge,  4,256  second-feet. 
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Daily  gage  height ^  in  feet ^  of  Flint  River  at  Albaiiy,  Ga.,for  190  f. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

14.00  .    4.00 

6.10 

10.20 

2 

15.90 
■  17.60 

5.70 
6.90 

6.30 
6.60 

20.10 

3 

20.00 

4 

18.10 

7. 10  J 

6.00 

21.60 

5 

18.00 

8.00 

6.10 

21.80 

6 

17.10  :    8.40 

5.21) 

21.40 

7 

16.80  !    8.70 

4.30 

21. 2r) 

«« 

17.  SO 

9.80 

4.10 

21.00 

9  

15.00 

10.90 

4.30 

20.30 

10 

14.  ao 

12.30 

4.00 

10.70 

Jl 

13.10 

14.00 

5.20 

10.10 

12 

9.:io 

14.40 

5.00 

18.20 

13 

8.10     14.00 

6.30 

18.00 

14 

K.IO     15.30 

6.00 

18.00 

J6 

8.00     14.10 

7.20 

17.10 

16 

7.80 
6.00 
6.50 
6.30 
6.00 
5.80 
5.50 

13.70 

12.10 

10.40 

0.10 

0.70 

10.10 

0.30 

7.80 
7.60 
7.40 
7.60 
7.00 
8.30 
7.00 
7.60 
7.60 

16.13 

17 

15.80 

12.40 

19 

11.10 

20 

11.60 

21 

11.00 

28 

11.00 

23 

5.60  ;    8.00 
5.50'    8.70 

10.80 

24 

0.70 

25. 

5.40  '    8.00 
5.0JI  ,    7.60 

7.20 
8.10 

8.40 

7.60 

27 

5.00      7.10 
4.80  .    6.^ 
4.40   

10.40 
11.50 
13.30 

6.00 

28 

6.90 

29 

6.10 

30 

4.2r) 

15.10 

5.30 

31 

4.00 

17.00 

I  2.40 
2.60 


8.00 

0.40 

0.80 

10.40 

10.00 

11.20 

11.00 

11.00 

10.30 

0.60 

8.40 

8.00 

0.80 

10.30 

10.80 

10.10 

0.30 

0.60 

0.60 

0.10 

8.30 

7.10 

7.10 

6.20 

4.00 

8.40 

3.10 

2.30 

2.10 

2.30 


July. 

Aag. 
0.70 

Sept. 

Oct. 

Nov. 
4.10 

Dec. 

2.60 

9.80 

5.60 

4.00 

2.00 

.00 

10.00 

7.20 

4.00 

3.80 

2.50 

1.30 

0.50 

7.80 

4.00 

8.00 

2.80 

1.60 

0.40 

8.40 

4.00 

3.40 

2.ao 

1.00 

0.20 

8.40 

4.80 

3.20 

3.10 

2.  a) 

0.20 

7.eo 

4.40 

8.20 

3.70 

2.30 

8.80 

7.40 

4.50 

3.80 

4.10 

2.30 

8.20 

7.10 

4.20 

3.00 

4.80 

2.80 

8.20 

6.40 

4.10 

4.10 

4.60 

3.00 

8.00 

5.80 

3.80 

3.70 

3.00 

3.20 

7.60 

5.40 

3.00 

3.60 

3.20 

3.20 

7.10 

4.20 

3.80 

8.30 

2.80 

3.00 

7.10 

4.80 

8.30 

3.10 

2.30 

3.00 

7.30 

2.00 

3.30 

2.00 

1.00 

3.40 

7.40 

2.80 

3.10 

2.00 

1.80 

3.80 

7.60 

2.60 

2.60 

3.80 

1.70 

4.60 

8.00 

1.80 

2.40 

4.10 

1.70  ;  5.40 

12.80 

1.00 

1.00 

5.80 

1.00    5.80 

16.00 

1.70 

1.60 

5.00 

2.40     6.40 

21.00 

1.60 

1.20 

0.40 

2.60     6.80 

25.00 

1.40 

.00 

6.00 

2.80 

7.70 

25.20 

1.30 

.70 

7.20 

3.20 

8.40 

24.60 

1.30 

.00 

8.10 

4.10     8.60 

22.10 

.00 

1.40 

8.60 

4.10     8.60 

10.40 

.00 

1.70 

0.10 

3.60  ,  0.10 

15.80 

1.20 

2.10 

0.10 

3.10 

0.10 

13.20 

1.50 

2.40 

8.90 

2.30 

0.40 

0.60 

1.00 

2.70 

7.40 

1.60 

9.40 

7.40 

2.40 

3.80 

7.20 

1.20 

9.50 

6.10 

3.60 

4.10 

6.00 

.00 

0.60 

3.00 

6.40 

CHATTAHOOCHEE  RIVER  NEAR  GAINESVILLE,  GA. 

This  station  was  established  June  26,  1901,  and  is  iii  miles  north- 
west of  Gainesville,  at  Thompson's  ))ridge. 

The  5?age  is  a  15-foot  vertical  rod,  gratluated  to  feet  and  tenths, 
marked  with  brass  figures  and  staples.  It  is  fastened  to  a  small  tree 
on  the  right  bank,  about  50  feet  l)elow  the  bridge,  which  is  a  three- 
span  wooden  structure  supported  on  stone  piers.  At  low  water  nearly 
the  whole  of  the  river  flows  through  the  center  span,  which  is  100  feet 
long.  The  bridge  is  entirely  housed  in,  but  holes  are  cut  in  the  floor 
along  the  upstream  side  at  intervals  of  12  feet,  through  which  the 
meter  can  be  lowered  for  gaging. 

The  bench  mark  is  the  top  of  the  main  bridge  stringer  at  the  left 
side  of  the  first  stone  pier  in  river  from  left  bank,  and  is  31  feet  above 
datum. 

The  observer  is  H.  D.  Thompson.  The  following  discharge  meas- 
urements were  made  during  1001: 

July  16:  Gage  height,  5.73  feet;  discharge,  2,777  second-feet. 
October  25:  Gage  height,  3  feet;  discharge,  998  second-feet. 
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Daily  gage  lieighi,  in  feet ^  of  Oiattahoochee  River  near  Oainesvilie,  Oa,^for  190L 


Day. 

June. 

July. 

Ang. 

2.80 
2.80 
2.80 
2.70 
12.00 
8.60 
6.20 
6.(0 
8.20 
4.80 
4.80 
2.90 
3.60 
3.20 
2.80 
6.00 
6.80 
5.80 
3.60 
4.80 
6.60 
12.00 
16.00 
6.50 
6.60 
6.00 
6.00 
5.50 
7.00 
6.50 
6.00 

Sept. 

Oct. 

Kov. 

Dec. 

1 

3.80 
3.60 
8.50 
3.40 
3.20 
3.30 
3.20 
3.40 
3.20 
3.20 
3.10 
3.00 
3.00 
8.10 
3.10 
6.60 
4.60 
5.60 
8.60 
6.90 
5.00 
4.90 
3.80 
3.10 
8.00 
2.80 
3.20 
3.00 
3.10 
3.80 
3.00 

5.10 
6.00 
4.60 
4.60 
4.10 
4.00 
3.90 
3.70 
4.10 
4.00 
5.60 
5.00 
4.20 
3.80 
3.50 
3.90 
11.00 
6.00 
4.60 
4.20 
3.80 
3.40 
3.20 
3.80 
3.70 
3.60 
4.00 
3.80 
8.90 
3.80 

4.00 
3.90 
8.70 
8.60 
4.00 
4.10 
4.00 
3.90 
3.90 
3.70 
3.80 
3.00 
3.60 
3.  SO 
3.60 
8.50 
3.40 
8.40 
3.40 
3.40 
3.30 
3.30 
3.20 
3.(10 
3.10 
3.10 
3.10 
8.10 
3.10 
8.00 

aoo 

3.00 
8.00 
2.90 
2.90 
2.90 
3.00 
8.00 
2.80 
2.80 
2.80 
2.80 
2.70 
2.70 
2.70 
2.60 
2.80 
2.60 
2.60 

2.30 

2 

2.30 

8 

2.30 

4 

2.40 

5 

2.40 

6 

2.40 

7 

2.60 

8 

2.80 

9 

3.O0 

10 

4.60 

11 

4.30 

13 

4.10 

13 

4.00 

14 

4.00 

15 

3.90 

16 

3.40 

17 

3.80 

3.00 

19 

2.40        3.70 

2.80        3.90 

21 

2.70 
2.50 
2.50 
2.80 
2.70 

4.60 

4.20 

23 

4.00 

4.60 

25 

4.40 

4.00 
8.60 
U.10 
4.20 
6.60 

2.50  1      4.20 

27 

2.40  '      5.60 

28 

2.40        9.60 

29 

2.30      28.40 

2.20 

12.00 

31 

8.40 

CHATTAHOOCHEE  RIVER  NEAR  BUPORD,  GA. 

This  station,  which  was  established  June  24,  1901,  is  at  Strickland 
Bridge,  6  miles  west  of  Biiford,  Ga.  The  bridge  consists  of  a  single 
iron  span  204  feet  long. 

A  wire  gage  is  fastened  to  the  guard  rail  of  the  bridge  on  the 
upstream  side.  The  pulley  is  40  feet  from  the  left-bank  end  of  the 
bridge,  which  is  the  initial  x>oint  for  soundings.  The  bench  mark  is 
the  top  of  the  bridge  floor  at  upstream  end  of  second  iron  crosslieam 
from  left  bank,  and  its  elevation  is  33  feet  above  datum. 

The  station  was  discontinued  on  December  31,  1901,  for  want  of  a 
competent  gage  reader. 

The  following  discharge  measurements  were  made  during  1901: 

List  of  discharge  measurements  of  Cliattahoochee  River  near  Buford,  Oa^ 


April  12  -. 
June  24  . . . 
July  17  ... 
August  6  . 
October  24 


Date. 


1901. 


Hy  drogrrapher . 


F.  A.  Murray 

do 

do 

do 

Max  Hall.-.. 


Obsre 


Feet. 
3.40 
8.47 
5.38 
6.90 
2.46 


Dischargre. 


Sec.-ft. 
2,310 
2,559 
3,803 
5.758 
1,638 


BASTERDT  GULF   DRAINAGE. 
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Daily  gage  height,  in  feet,  of  Chattahoochee  River  near  Buford^  Ga.^  for  JfHfJ, 


Day. 


June. 


July. 


1 

3.90 
3.70 
3.40 
8.20 
8.00 
2.f0 
8.  JO 
3.70 
3.20 
2.80 
2.70 
2.50 
2.00 
2.00 
2.80 
2.00 
9.70 
3.30 

2.40 
2.20 

5.60 
4.80 

3.40 
4.30 
3.10 
3.00 
2.90 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.70 
8.10 
2.80 
2.70 
2.70 
2.00 
2.50 
2.40 
2.50 
2.60 
2.50 
2.50 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.30 
2.40 

2.30 

2.;;o 

2.30 
2.30 
2.40 
2.40 
2.30 
2.30 
2.30 
2.20 
2.20 
2.20 
2.40 
2.30 
2.20 
2  2') 
2.10 
2.10 
2.20 
2.30 
2.30 
2.20 
2.20 
2.50 
2.30 
2.30 
2.20 
2.10 
2.20 
2.20 

2.10 

4 

2  10 

3 

2.10 

4.50 

2  50 

4 

2.10 
2.20 
2.10 
3.30 
4.90 

4.20 
4.00 
3.90 
3.80 
3.70 

2.30 

5 

2.40 

?;;::::::::;:::;:::::::;:::::::::::::::::::;::::::. 

2.30 
2  30 

8 ! 

2  20 

9 ; 

8.00  ;      3.50 
8.10  1      3.50 
8.60'      4.10 

2.90 

10 

2.60 

11 

8.40 

12 

3.40 
8.30 
8.30 
7.90 
7.40 
7.20 
9.00 
7.00 

3.90 
3.50 
3.50 
3.40 
3.30 
5.10 
11.00 
5.30 

2  00 

13 

2.40 

14 

2  00 

15 

14  00 

16 

5  50 

17 

4  iX) 

18 

3  40 

19 

8.90 
4.50 
8.40 
3.30 
8.00 
2.80 
2.00 

3  90 

7.40 

AH) 

2  90 

81 

11.00        3.00 

12.00        3.70 

18.00        3.50 

9.20        3.50 

7.50  .      3.31) 

G.CJO  '      3.30 

0.20  '     a.:io 

2  00 

2.90 

23  

2.8(J 

3.60 
6.80 

3.;io 

25 

2.90 

aft 

6.00 
3.90 
3.90 
4.40 
4.70 

2.60 
2.00 
2.70 
3.30 
2.80 
2.  SO 

3.'S) 

27 

3.50 

5.90 
8.20 
7.30 
6.00 

3.30 
3.80 
3.60 

4.20 

2B 

22.50 

13.20 

3L 

8.50 

Aug.  ,  Sept.      Oct. 


Nov. 


Dec. 


CHATTAHOOCHBE  RIVER  AT  OAKDALE,  GA. 

This  station  was  established  October  17,  1895,  ami  is  described  in 
Wat er-Supply  Paper  No.  48,  page  158.  The  results  of  measurements 
during  1900  will  be  found  in  the  Twenty  second  Annual  Report,  Part 
IV,  page  191.  During  1901  the  following  measurements  were  made  by 
F.  A.  Murray  and  others: 

Lint  of  discharge  measurements  of  Cliattahoochee  River  at  Oakdale,  Oa. 


Date. 


January  12. 
April  11  ... 

Jane  19 

July  30... 
Octobor  24 . 


1901. 


Hydrographer. 


K.  T.  Thomas 

J.  C.  Conn 

F.  A.  Mnrray  . 

do... 

K.  T.  Thomas  . 


Gage 
height. 


Feet. 

19.85 
S.  55 
4.75 
3.16 
1.90 


DiHcbarge. 


Second-feet. 
21,704 
3,247 
4,446 
2,988 
1,896 


270 


OPERATIONS    AT    RIVER   STATIONS,   1901. PART   I.         [wo.ftl 


Daily  gage  height,  in  feet,  of  Cliattahooc/iee  Jtiver  at  Oakdale,  Ga. ,  for  1901, 


Day. 


1 

2 

3 
4 
5 
6 
t 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
•S 
24 
25 
26 
27 
28 
29 
3U 
31 


Jan. 

Feb. 
4.30 

Mar. 

2.40 

Apr. 

2.10 

4.50 

2.30 

4.40 

2.40 

4.50 

2.30 

5.00 

2.30 

4.70 

2.20 

5.20 

2,30 

4.50 

2.20 

5.00 

2.30 

4.30 

2.20 

4.70 

2.10 

4.00 

2.10 

4.10 

2.10 

4.00 

2,10 

4.00 

2.10 

3.70 

2.60 

4.20 

2.20 

3.70 

3.00 

4.10 

3.30 

3.70 

9.00 

4.00 

6.50 

3.70 

19.90 

3.60 

5.50 

6.40 

22.00 

3.20 

4.40 

12.00 

16.00 

3.10 

3.40 

9.i)0 

8.40 

3.00 

3.20 

7.  CO 

5.10 

2.90 

3.20 

6.30 

4.40 

2.90 

3.00 

5.00 

4.00 

2.80 

3.00 

6.10 

4.00 

2.80 

3.00 

7.70 

3.80 

2.70 

8.00 

7.00 

8.70 

2.70 

3.20 

5.80 

3.70 

2.60 

3.20 

6.00 

3.40 

2.60 

3.10 

5.40 

3.70 

2.50 

3.20 

5.10 

3.80 

2.60 

5.30 

4.80 

3.50 

2.50 

10.50 

4.80 

3.60 

2.40 

23.50 

4.50 

3.40 

2.40 

17.00 

4.20 

3. 10 

9.50 

3.60 

4.  (Ml 

7.30 

3.10 

4.30 

5.00 

1 

May. 


3.10 
3.10 
3.10 
3.00 
3.0O 
2.90 
2.90 
3.00 
3.00 
3.0(J 
8.00 
3.00 
3.10 
3.00 
3.00 
2.90 
2.80 
2.80 
2.70 
3.20 
7.10 
18.70 
20.00 
7.80 
6.00 
5.20 
4.00 
3.70 
3.10 
3.10 
7.10 


June. 

July. 

Ang. 

Sept. 

Oct, 

Nov. 

Dec 

1 

6.80 

4.70 

2.60 

6.00 

3.70 

1.70 

1.60 

6.60 

4.10 

2.30 

5.00 

4.60 

1.70 

1.60 

6.00 

3.90 

2.10 

4.80 

4.20 

1.60 

1.80 

6.00 

3.00 

1.90 

4.60 

3.90 

1.80 

1.80 

5.30 

2.90 

1.80 

4.40 

3.60 

1.80 

1.70 

4.70 

2.80 

2.20 

4.00 

3.10 

1.80 

1.80 

4.ao 

2.80 

9.90 

3.70 

2.90 

1.70 

1.80 

4.00 

2.70 

8.20 

3.60 

2.80 

1.70 

1.70 

3.60 

2.70 

3.00 

3.60 

2.80 

1.70 

1.70 

3.40 

2.60 

2.90 

3.60 

2.70 

1.70 

1.70 

3.20 

2.60 

5.70 

3.80 

2.70 

1.70 

1.70 

3.40 

2.50 

4.00 

3.70 

2.70 

1.60 

1.70 

3.80 

2.20 

4.20 

3.60 

3.80 

1.60 

1.60 

5.10 

2.10 

4.40 

3.90 

3.20 

1.60 

1.80 

10.00 

2.10 

5.60 

3.70 

2.90 

1.60 

2. 60 

9.80 

2.20 

9.80 

5.70    2.80 

1.70 

2.00 

8.30 

9.10 

10.50 

3.80 

2.80 

1.60 

1.80 

7.10 

5.00 

9.30 

14.60 

2.80 

1.60 

1.70 

4.20 

3.90 

9.20 

7.20 

2.70 

1.70 

1.70 

3.90 

9.00 

9.80 

4.30 

«.70 

1.90 

1.70 

3.70 

4.20 

10.80 

3.90 

2.70 

1.80 

1.70 

3.50 

3.00 

17.50 

3.90 

2.50 

1.70 

Lit) 

3.40 

2.90 

19.80 

3.80 

2.30 

1.80 

1.70 

3.20 

2.70 

16.40 

3.80 

2.10 

1.80 

1.90 

3.20 

2.60 

10.30 

3.60 

2.00 

1.80 

1.80 

4.90 

2.40 

10.10 

3.40 

2.00 

1.80 

1.80 

4.20 

2.80 

9.80 

3.10 

1.80 

1.70 

1.80 

8.90 

2.60 

9.10 

2.90 

1.70 

1.70 

2.40 

3.90 

2.70 

8.70 

3.20 

1.70 

1.70 

ffi.(« 

3.80 

3.10 

6.80 

3.60 

1.70 

1.00 

27.00 

3.00 

6.60 



1.70 

25.fJ0 

1 

CHATTAHOOCHEE  RIVER  AT  WEST   POINT,  GA. 

This  station  was  established  July  30,  180G,  on  the  highway  bridge 
in  West  Point,  Ga.,  about  500  feet  below  the  railroad  bridge.  It  is 
described  in  Water-Supply  Paper  No.  48,  page  159.  The  observer  is 
C.  E.  Melton.  The  results  of  measurements  during  lUOO  will  be  found 
in  the  Twenty-second  Annual  Report,  Part  IV,  page  192.  During  1901 
the  following  measurements  were  made  by  Max  Hall  and  K.  T.  Thomas: 

March  12:  Gage  height,  4.34  feet;  discharge,  6,007  second-feet 
Aagust  6:  ^Gage  height,  3  feet;  discharge,  3,435  second-feet. 
October  28:  Gage  height,  2.80  feet;  discharge,  2,910  second-feet. 


EASTERN   OULF   DRAINAGE. 
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Daily  gage  height,  infect,  of  ChattahoocJiee  River,  at  West  Point,  Oa,,for  1901, 


Day. 


1. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
\Z 
13. 
14. 
15. 
1« 
17. 
18. 
Id. 

a>. 

21 

22. 

Z\. 

S4. 

25. 

aB. 

27. 
28. 
S». 
31). 
31. 


Jan. 

Feb. 

Mar. 

7.80 

4.70 

4.70 

7.20 

4.60 

4.60 

7.00 

4.60 

4.40 

6.10 

12.60 

4.20 

5.30 

13.80 

4.00 

4.70 

10.29 

3.90 

4.00 

6.40 

3.70 

3.90 

6.30 

3.50 

3.90 

7.00 

3.50 

3.80 

6.60 

3.40 

5.00 

6.20 

4.10 

13.30 

6.  a) 

4.20 

15.  CO 

5.40 

4.50 

14.70 

4.80 

4.00 

12.40 

4.50 

3.90 

6.10 

4.40 

8.70 

5.00 

4. 30 

3.70 

6.00 

4.20 

3.60 

5.30 

4.20 

8.40 

4.80 

4.00 

8.40 

4.60 

3.90 

3.60 

4.40 

3.90 

3.80 

4.30 

3.80 

4.00 

4.20 

3.80 

4.30 

4.10 

4.60 

4.00 

4.00 

4.20 

8.90 

3.90 

4.00 

9.60 

4.00 

3.90 

12.10 

4.90 

13.00 

4.80 

5.90 

4.70 

7.80 

Apr. 


7.80 
6.70 
6.20 

10.30 
8.60 
6.40 
6.20 
6.00 
5.10 
4.60 
4.00 
8.80 
5.20 

10.40 
8.50 
6.90 
6.0U 
5.20 
6.40 
7.60 
7.00 
6.20 
5.50 
5.00 
4.80 
4.60 
4.40 
4.20 
4.10 
4.10 


May. 


4.00 
4.00 
4.00 
4.00 
4.00 
3.90 
3.90 
3.90 
3.90 
3.80 
3.80 
8.8U 
8.80 
3.70 
8.90 
3.80 
3.80 
4.00 
4.20 
4.50 
8.40 
15. 70 
17.20 
12.80 
10.50 
6.20 
5.50 
5.00 
4.30 
5.60 
7.00 


JuDe.lJuly. 


6.70 
6.00 
7.10 
6.90 
5.80 
8.50 
6.40 
5.90 
4.70 
4.20 
4.00 
3.80 
4.00 
4.90 
4.70 
7.90 
7.60 
7.40 
6.20 
4.50 
4.20 
4.00 
8.90 
8.80 
3.70 
3.70 
4.70 
4.20 
4.00 
3.80 


3.90 
4.50 
5.00 
4.90 
4.20 
3.70 
3.50 
3.30 
3.20 
3.10 
3.00 
3.00 
3.00 
2.90 
2.80 
3.40 
6.60 
3.40 
3.10 
6.40 


4. 

3. 
3. 
3. 


20 
90 
70 
20 
3.00 
2.90 
2.80 
2.80 
3.90 
4.10 
4.00 


3.60 
3.00 
2.90 
2.M) 
2.90 
3.00 
4.80 
6.40 
6.00 
4.00 
3.90 
5.30 
4.20 
4.00 
3.80 
6.80 
10.40 
7.60 

laio 

7.80 

6.50 

8.20 

14.10 

17.10 

13.60 

8.20 

7.10 

6.00 

5.80 

5.:)l) 

5.50 


Sept. 

Oct, 
3.40 

Nov. 

Dec. 

5.80 

2.60 

2.50 

5.60 

6.30 

2.60 

2.40 

4.60 

5.10 

2.60 

2.90 

3.90 

4.40 

2.50 

8.20 

3.80 

3.60 

2.90 

8.10 

3.80 

3.30 

2.80 

8.10 

3.60 

3.10 

2.70 

3.00 

3.50 

3.00 

2.60 

3.00 

3.40 

2.90    2.60 

2.90 

3.30 

2.90     2.60 

3.50 

3.10 

2.90 

2.60 

8.30 

3.10 

2.90 

2.50 

3.20 

4.70     3.00 

2.50 

8.00 

4.00 

3. 10 

2.50 

8.20 

3.90 

3.30 

2.50 

6.40 

8.40 

3.50 

2.50 

7.10 

5.  a) 

3.20  1  2.60 

7.60 

10. 40 

3.20     2.40 

6.30 

12.70 

3.20  !  2.50 

4.40 

7.80 

3.10  ;  3.00 

3.60 

4.80     3.00 

3.40 

3.30 

4.10 

2.80 

3.50 

3.30 

3.89 

2.80 

3.10 

3.20 

3.60 

2.80 

2.90 

3.10 

3.40 

8.80 

2.80 

3.90 

3.40 

2.70 

2.70 

4.60 

3.30 

2.70 

2.60 

5.40 

3.:)o 

2.70 

2.60 

6.80 

3.80 

2.70 

2.30 

19.00 

3.50 

:i.70 

2.50 

25.00 



2.70 

20.00 

HILLABEE   CREEK  NEAR  ALEXANDER  CITY,  ALA. 

This  station,  which  was  established  August  29, 1900,  by  J.  R.  Hall, 
is  located  6^  miles  northeast  of  Alexander  City,  on  the  road  leading 
from  that  t-own  to  Newsite.  It  is  described  in  \Vater-8upply  Paper 
No.  48,  page  172.  During  1901  the  following  measurements  were 
made  by  James  R.  Hall : 

January  22:  Gage  height,  2.5  feet;  diischarge,  606  second-feet. 
September  12:  Gage  height,  1  foot;  discharge,  139  second-feet. 
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OPERATIONS    AT   RIVER   STATIONS,  1901, ^PART   I.         [no.  85. 


Daily  gage  height ^  in  feet,  of  HiUabee  Creek  near  Alexander  City,  Ala,,  for  190 U 

Dec. 


Day. 


2. 
3. 
4.. 
5. 
6.. 
7.. 
8.. 
9.. 
10.. 

Il- 
ia.. 

13.. 

14.. 

15.. 

Itt.. 

17.. 

18.. 

10.. 

20.. 

2L. 

22.. 

Zi. 

34. 

26. 

28.. 

27. 

28.. 

29.. 

30.. 

31.. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

6.00 

2.40 

2.80 

5.20 

2.50 

2.60 

2.60 

1.80 

2.60 

1.20 

4.90 

2.40 

2.80 

4.40 

2.60 

2.40 

2.50 

1.40 

2.00 

1.20 

4.90 

4.60 

2.40 

4.80 

2.60 

8.00 

2.40 

1.40 

1.40 

1.10 

4.70 

9.40 

2.40 

3.10 

2.40 

2.60 

2.80 

1.20 

1.20 

1.10 

3.90 

6.00 

2.30 

2.90 

2.40 

2.60 

2.00 

1.10 

1.10 

1.10 

3.60 

4.10 

2.20 

2.80 

2.40 

2.60 

1.80 

1.10 

1.10 

1.20 

3.00 

3.60 

2.10 

2.70 

2.40 

2.60 

2.00 

1.10 

1.10 

1.40 

3.40 

3.10 

2.10 

2.60 

2.40 

2.60 

2.10 

1.00 

1.10 

1.20 

2.60 

3.60 

2.10 

2.60 

2.30 

2.40 

1.80 

1.20 

1.10 

1.20 

2.50 

3.00 

2.40 

2.60 

2.30 

2.40 

1.80 

1.20 

1.10 

1.20 

8.00 

2.90 

2.50 

2.50 

2.30 

2.30 

1.70 

I.IC 

1.00 

1.60 

7.60 

2.00 

2.80 

2.40 

2.20 

2.00 

1.60 

1.10 

1.00 

2.00 

7.00 

2.80 

2.20 

3.10 

2.50 

2,10 

1.60 

1.20 

1.20 

2.90 

6.00 

3.00 

2.20 

2.90 

2.30 

2.00 

1.40 

1.60 

2.60 

1.00 

4.50 

3.10 

2.80 

2.80 

2.50 

2.(0 

1.30 

2.10 

2.40 

1.40 

4.30 

8.00 

2.40 

2.70 

2.20 

1.00 

1.40 

4.40 

2.40 

1.20 

4.00 

2.60 

2.20 

2.60 

2.20 

2.20 

1.80 

2.90 

2.00 

1.00 

860 

2.40 

2.20 

2.60 

2.10 

1.90 

3.40 

2.00 

1.80 

1.00 

3.40 

2.60 

2.10 

10.00 

2.10 

1.80 

2.20 

2.00 

1.00 

1.00 

3.00 

2.70 

2.10 

8.20 

2.9U 

1.80 

1,80 

4.00 

1.40 

1.00 

2.90 

2.60 

3.00 

8.10 

3.80 

1.70 

2.  (JO 

4.10 

1.20 

1.00 

2.00 

2.40 

2. 40 

8.00 

2.90 

1.70 

1.90 

8.40 

1.40 

1.00 

2.80 

2.60 

2.30 

2.90 

2.60 

1,60 

1.80 

3.10 

1.20 

1. 00 

2.80 

2.60 

280 

2.80 

2.50 

1.60 

1.80 

2.90 

1.10 

1.00 

2.50 

2.50 

2.70 

2.70 

2.40 

1.70 

1.70 

2.20 

1.10 

1.00 

2.60 

2.40 

3.60 

2.60 

8.90 

1.70 

1.70 

2.20 

1.20 

1.00 

2.60 

2.40 

3.00 

2.60 

2.80 

1.80 

1.40 

2.10 

2.10 

1.00 

2.60 

2.40 

2.70 

2.60 

2.00 

1.80 

1.60 

3.80 

1.60 

1.00 

2.40 

2.60 

2.60 

2.60 

1.70 

1.40 

3.60 

1.40 

1.00 

2.40 

2.70 

2.60 

2.30 

2.60 

1.40 

3.40 

1.20 

1.00 

2.40 

5.20 

2.90 

2.(t) 

3.00 

1.00 

1.00 
1.00 
1.00 
00 
80 
10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


00 
00 
00 
1.00 
1.00 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.20 
1.20 
1.10 
1.10 
1.10 
1.10 


1.00 
1.00 
2.00 
1.00 
1.40 
1.20 
1.30 
1.20 
1.20 
1.90 
1.60 
1.40 
1.40 
2.00 
3.00 
3.00 
2.80 
2.7t) 
2.80 
2.00 
1.50 
1.60 
\.m 
1.81) 
1.00 
1.70 
1,70 
1.80 
11.00 
4.90 
3.90 


TALLAPOOSA  RIVER  NEAR  STURDEVANT,   ALA. 

This  station  was  established  July  19,  1900,  by  J.  R.  Hall.  It  is 
located  at  the  Columbus  and  Western  Railroad  bridge  a  fourth  of  a 
mile  west  of  Sturdevant,  and  is  described  in  Wat^r-Supply  Paper  No. 
48,  page  167. 

A  measurement  was  made  March  8,  1901,  by  James  R.  Hall,  at  a 
gage  height  of  3.40  feet,  giving  a  discjharge  of  3,774  second-feet. 
Daily  gage  height y  in  feet,  of  Tallapoosa  River,  near  Sturdevant,  Ala,,  for  190 U 


Day. 


I. 
2. 
3. 
4. 
6. 

6. 

.. 

8. 

9. 
10 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
»J. 
27. 
28. 
29. 
30. 
31. 


.Tan. 

Feb. 
4.60 

Mar. 
3.80 

Apr. 
7.40 

May. 

3.80 

June. 
5.60 

July. 
4.00 

Aug. 
3.10 

Sept. 
3.20 

Oct. 
2.40 

7.00 

6.80 

4.60 

3.80 

0.80 

3.70 

5.60 

3.50 

2.80 

2.90 

4.60 

6.00 

6.80 

3.70 

8.30 

3.70 

5.10 

3.20 

2.50 

2.70 

6.00 

5.40 

12.90 

3.70 

7.40 

3.60 

5.20    3.00 

2.30 

2.60 

3.40 

4.90 

9.40 

3.60 

5.70 

3.50 

4.80     2.90 

2.80 

2.40 

2.70 

5.20 

7.70 

3.60 

5.00 

8.50 

4.60 

2.10 

2.20 

2.30 

2.30 

5.10 

6.50 

3.50 

4.70 

3.40 

6.f:o 

4.30 

2.10 

2.20 

2.10 

4.00 

6.40 

3.40 

4.40 

3.40 

4.90 

4.  (0 

2.40 

2.10 

2.00 

4.00 

5.70 

3.40 

4.20 

3.30 

3.80 

3.40 

2.20 

2.00 

2.00 

4.10 

5.40 

3.90 

4.00 

3.30 

3.60 

3.00 

2.(« 

2.00 

2.00 

6.00 

5.20 

4.30 

3.90 

3.30 

3.40 

2.(0 

2.20 

2.00 

1.90 

14.10 

5.10 

4.00 

3.90 

3.20 

3.30 

2.30 

2.40 

3.00 

1.90 

11.00 

4.811 

3.80 

4.10 

3.20 

3.20 

2.20 

2.30 

2.00 

2.10 

9.20 

4.60 

3.60 

6.00 

3.40 

4.90 

2.10 

2.20 

4.00 

2.10 

6.10 

4.40 

3.40 

6.40 

3.30 

4.40  i  2.10 

2.00 

3.40 

2.00 

5.:» 

4.30 

3.30 

5.30 

3.20 

4.10    2.  a) 

5.  SO 

2.80 

2.00 

5.70 

4.20 

3.30 

4.70 

3.10 

3.80     2.20 

7.20 

3.  GO 

1.90 

5.30 

4.20 

3.20 

4.40 

3.00 

3.  CO     3.80 

6.90 

7.(«  1  1,90 

4.00 

4.10 

3.20 

8.50 

3.00 

3.30 

3.60 

5.30 

5.20 

1.80 

4.40 

4.10 

3.60 

9.0U 

3.30 

3.10 

3.20 

6.60 

4.30  '  1.80 

4.30 

4.00 

4.30 

6.70 

6.10 

3.  a) 

3,(10 

5.60 

3.40 

1.70 

4.20 

4.00 

3.90 

5.20 

7.60 

2.90  !  2.80 

5.60 

3.(X) 

1.70 

4.10 

4. 00 

8.70 

4.80 

7.00 

2.80 

2.40 

11.70 

2.40 

1.70 

4.20 

4.00 

4.60 

4.  CO  ,  6.  CO 

2.70 

2.20 

8.80 

230 

1.70 

4.30 

4.00 

4.30 

4.40 

5.80 

2.70 

2.10 

5.20 

2.20 

1.70 

4.20 

4.00 

5.40 

4.30 

6.80 

2.60 

2.10 

4.00 

2.10 

1.70 

4.10 

3.90 

8.70 

4.20 

4.  .50 

2.(D 

2.10 

3.80 

2.00 

1.60 

4.30 

3.00 

8.20 

4. 10    4. 40 

2.50 

2.10 

4.40 

2.00 

l.(X) 

4.50 

7.50 

4.00 

4.30 

2.50 

2.00 

5.20 

2.20 

1.60  1 

4.60 

5.00 

3.90 

4.20 

5.20 

2.10 

4.£0 

2,:«i 

1.80 

4.6U 

8.90 

4.  CO 

2.80 

3.50 

«  «• «  •  • 

1.00 

Not. 


1.60 
1.60 
1.60 
1.60 
1.70 
1.80 
1.80 
1.80 
1.80 
1.80 
1.70 
1.70 
1.70 
1.80 
1.80 
1.80 
1.80 
1.80 
2.00 
2.90 
2.20 

2.n 

2.30 
2.20 
2.10 
2.10 
2.00 
1.90 
1.81) 
1.80 


Dec 

'  1.70 
1.70 
2.10 
2.31) 
2.30 
2.dl 
2.10 
2.10 
2.30 
2.30 
2.3) 
2.30 
2.10 
i.VO 
7.>0 
5.90 
4.10 
3.50 
3.(10 

2.m 

2.60 
2.50 
2.50 

3.ai 

2.811 
2.71) 
3.00 
2. 8(1 
15  70 

17.  an 

12.00 


EASTEBN    GULF   DRAINAGE. 
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BIG  SANDY  CREEK  NEAR  DADEVILLE,  ALA. 

The  station  was  established  by  J.  R.  Hall,  August  2,  1900.  It  is 
located  about  ^  miles  southwest  of  Dadeville,  at  the  highway  bridge 
on  the  Dadeville-Susanna  road.  On  December  29,  1901,  the  bridge 
and  gage  were  washed  out  by  the  great  flood  of  that  date,  and  the 
gage  was  not  replaced,  the  station  being  discontinued. 

The  station  is  described  in  Water-Supply  Paper  No.  48,  page  174. 
Results  of  measurements  will  be  found  in  the  Twenty-second  Annual 
Report,  Part  IV,  page  209.  During  1901  the  following  discharge  meas- 
urements were  made  by  J.  R.  Ilall: 

February  26:  Gage  height,  1.45  feet;  discharge.  367  socoud-feet. 
March  30:  Gage  height,  11.10  feet;  discharge,  5,327  second-feet. 
March  31:  Gage  height,  13.00  feet;  discbarge,  6,320  second-feet. 

Daily  gage  height,  in  feet,  of  Big  Sandy  Creek  near  Dadeville,  Ala.,  for  1901, 


Day. 

Jan. 

Feb. 

1.36 

1.85 

3.10 

6.00 

».90 

1.75 

1.65 

2.10 

3.50 

2.20 

2.(N) 

1.70 

1.50' 

1.50 

1.50 

1.45 

1.45 

1.45 

1.50 

1.50 

1.45 

1.40 

1.40 

1.60 

1.50 

1.45 

1.45 

1.45 

Mar. 

Apr. 

May.  June. 

July. 

Auk. 

1. 10 
1.10 
1.00 
1.05 
1.10 
1.06 
1.30 
1.20 
1.10 
1.10 
1.10 
1.20 
1.15 
1.10 
1.00 
5.00 
1.80 
1.80 
1.40 
1.30 
1.20 
4.50 
1.50 
1.60 
1.40 
1.40 
1.20 
2.00 
1.60 
1.40 
1.40 

Sept. 

1.30 
1.30 
1.2U 
1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
.90 
.90 
.86 
.80 
1.40 
1.40 
1.80 
2.00 
1.80 
1.80* 
1.70 
1.40 
1.30 

Oct. 

Nov. 

Dec. 

1 

i.go 

1.90 
1.95 
1.70 
1.00 
l.&O 
1.46 
1.40 
1.40 
1.40 
l.«0 
1.70 
2.50 
l.BO 
1.60 
1.55 
2.00 
2.00 
1.60 
1.50 
1.50 
1.45 
1.45 
1.45 
1.50 
l.ST) 
1.45 
1.40 
1.40 
1.40 
1.40 

l.K) 
1.40 
2.35 
l.«5 
1..S5 
1.40 
1.35 
1.35 
1.40 
1.45 
1.40 
1.35 
1.35 
1.35 
1.30 
1.30 
1.30 
1.35 
1.35 
1.80 
1.60 
1.40 
1.40 
2.20 
2.10 
1.70 
1.70 
1.40 
1.40 
2.30 
13.10 

4.40 
7.40 
2.70 
2.00 
1.80 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.65 
1.65 
1.65 
1.60 
1.50 
1.50 
1.45 
6.00 
2.50 
2.40 
2.10 
1.80 
1.80 
1.70 
1.60 
1.45 
1.45 
1.45 
1.45 

1.40 
1.40 
1.45 
1.35 
1.35 
1.35 
1.40 

i.a5 

1.35 
1.30 
1.30 
1.35 
1.35 
1.50 
1.50 
1.45 
1.25 
1.40 
1.40 
1.70 
7.00 
3.40 
1.80 
1.70 
1.50 
2.70 
1.80 
1.50 
1.50 
1.45 
1.40 

1.40 
1.40 
4.00 
5.60 
1.00 
3.60 
2.40 
1.90 
1.60 
1.60 
1.70 
2.00 
1.80 
1.90 
1.15 
1.70 
1.50 
1.50 
1.45 
1.45 
1.40 
1.35 
1.40 
1.40 
1.35 
1.30 
1.30 
1.--20 
1.15 
1.20 

1.30 
1.25 
1.20 
1.20 
1.40 
1.50 
1.40 
1.25 
1.20 
1.20 
1.10 
1.10 
1.10 
I.IO 
1.80 
1.50 
1.50 
1.50 
1.30 
1.20 
1.15 
1.15 
1.15 
1.10 
1.10 
1.10 
1.15 
1.20 
1.15 
1.10 
1.10 

4.20 
4.00 
3.0) 
3.60 
2.00 
1.80 
1.80 
1.50 
1.40 
1.20 
1.20 
1.00 
1.90 
1.90 
1.80 
1.80 
1.70 
1.70 
1.70 
1.70 
1.60 
1  60 

0.85 

.85 

.85 

.85 

.85 

.90 

.90 

1.00 

1.00 

1.00 

1.00 

.90 

1.00 

1.00 

1.00 

1.00 

1.00 

.90 

.90 

.80 

.80 

1.00 

1.00 

.85 

.85 

.80 

.90 

.90 

.90 

.90 

0.90 
90 

3 

4 

5 

6 

1.40 
1.40 
1.40 

i.ao 

7 

1.10 

8 

1.00 

9 

1.10 

10 

1.00 

11 

1.00 

12 

liJ    

1.00 
1.10 

14 

15 

4.40 
8.80 

lit 

8  00 

17 

2.90 

18       

2.60 

19 

2.40 

21) 

21 

2.40 
2.00 
2.00 

33 

1.30     1.00 

1.90 

24 

35 

1.20 
1.20 
1.10 
1.00 
1.00 
1.80 
1.80 

1.00 
.90 
.90 
.70 
.60 
.70 
.70 
.80 

1.80 
1.60 

38 

8.00 

27 

8.00 

28 

21.00 

29 

3) 

31 

16.00 
8.00 
4.00 

TALLAPOOSA   RIVER  NEAR  SUSANNA,    ALA. 

This  station  was  established  July  27,  1J)00,  by  J.  R.  Hall.  It  is 
located  at  the  mouth  of  Blue  Creek,  which  is  10  feet  above  the  ear.t 
landing  of  McCartys  Ferry,  13  miles  southwest  of  Dadeville  and  3  miles 
from  Susanna,  the  nearest  post-office. 

On  March  31,  1901,  the  gage  was  washed  out  and  it  was  decided  not 
to  replace  it,  so  the  station  was  discontinued  at  that  time. 

The  station  is  described  in  Watei>Supply  Paper,  No.  48,  page  166. 
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OPEEATIONS   AT   RIVER   STATIONS,  1901. — PART   I.         [so.  86. 


ResultB  of  measurement  will  be  found  in  the  Twentv-second  Annual 
Report,  part  IV,  page  205. 
During  1901  the  following  measurements  were  made  by  J.  R.  Hall: 

January  9:  Gage  height,  2.80  feet;  discharge,  5,628  second-feet 
February  27:  Gage  height,  2.90  feet;  discharge,  5,135  second-feet. 

Daily  gage  height,  in  feet ,  of  Tallapoosa  River,  near  Susanna,  Ala,,  for  1901. 


Day. 

Jan. 

Feb. 

Mar. 

1 

Day. 

Jan. 

Feb. 

Mar. 

1 

6.00 
6.00 
5.10 
4.60 
3.90 
3.50 
8.^ 
3.00 
2.90 
2.80 
3.10 
13.50 
11.50 
8.00 
6.10 
4.50 

3.40 
3.45 
3.65 
11.50 
9.50 
6.50 
4.40 
4.30 
4.80 
4.90 
4.50 
4.00 
3.50 
3.40 
3.30 
3.20 

2.70 
2.60 
2.a5 
2.70 
2.65 
2.60 
2.50 
2.40 
2.60 
2.70 
8.30 
3.00 
2.90 
2.60 
2.50 
2.40 

17. 

5.00 
4.50 
3.90 
3.40 
3.20 
3.10 
3.00 
3.10 
3.40 
3.10 
3.20 
3.10 
3.00 
3.20 
3.30 

3.10 
3.10 
3.06 
3.00 
2.90 
2.85 
2.80 
2.90 
3.00 
3.00 
2.90 
2.80 

2.40 

2 

18 

2.40 

3 

19 

2.46 

4 

20 

8.00 

5 

6 

21 

© 

3.40 
2.90 

7 

23 

2.70 

8 

24 

3.30 

9 

25 

3.40 

10 

26 

3.60 

11 

27 

7.40 

32 

28 

6.91) 

13 

,  29 

6.10 

U 

i  30 

4.10 

15 

31...: .:..:: 

4.10 

16 

TALLAPOOSA  RIVER  NEAR  MILSTEAD,    ALA. 

This  station  was  established  August  7,  1897,  at  the  bridge  of  the 
Tallassee  and  Montgomery  Railway,  about  a  fourth  of  a  mile  from 
Milstead.  It  is  described  in  Water-Supply  Paper,  No.  48,  page  168. 
The  gage  was  last  verified  October  29,  1901.*  The  flood  of  December, 
1901,  was  one  of  unusual  magnitude.  The  flow  at  Milstead,  as  com- 
puted from  the  hea<l  with  which  the  river  discharged  over  milldams 
in  that  locality,  is  estimated  at  70,000  second-feet,  an  amount  con- 
siderably in  excess  of  that  given  by  the  rating  table.  The  differ- 
ence is  jiscribed  to  unusual  conditions  prevailing  at  that  time.  Coosa 
River,  which  joins  the  Tallapoosa  about  20  miles  below  Milstead,  had 
not  reached  the  flood  stage,  and  there  was  therefore  complete  absence 
of  the  backwater  effects  which  usually  obtain  on  Tallapoosa  River 
when  there  is  high  water  on  both  rivers,  upon  which  latter  condition 
the  rating  table  is  based.  The  crest  of  tho  flood  on  Coosa  River  did 
not  reach  the  confluence  until  twenty-four  hours  later.  Records  of 
discharge  measurements  for  1900  will  bo  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  206.  During  1901  the  followiug  mea.s- 
urements  were  made  by  Max  Hall  and  others: 

February  12:  Gage  height,  10.70  feet:  discharge,  11,759  second-feet. 
March  13:  Gage  height,  5.55  feet;  discharge.  5,644  second-feet. 
October  29:  Gage  height,  1.70  feet;  discharge,  1,583  second-feet. 


EASTERN   GULF   DRAINAGE. 


275 


Daily  gage  height,  in  feet  y  of  Tallapoosa  River  near  Milatead,  Ala.,  for  1001, 


Day- 

Jan. 

Feb. 

Mar. 

Apr. 

28.00 

22.00 

23.00 

18.00 

14.20 

10.80 

0.60 

7.20 

6.80 

6.20 

5.80 

5.60 

6.10 

8.80 

10.70 

8.70 

7.70 

11.00 

23.00 

22.00 

13.40 

10.70 

8.00 

7.60 

6.90 

6.50 

6.10 

5.70 

5.60 

5.20 

May. 

5.00 

,    4.80 

4.70 

4.60 

4.40 

4.30 

4.20 

4.20 

4.10 

3.00 

3.80 

3.80 

8.80 

4.50 

4.30 

4.00 

3.60 

3.50 

3.50 

5.50 

10  50 

16.20 

14.20 

12.00 

9.  a) 

10.00 
8.40 
6.40 
6.00 
5.10 
4.80 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec 

1 

14. :» 

15.50 

14.50 

11.00 

9.80 

8.70 

7.40 

6.10 

5.30 

5.00 

6.00 

24.20 

30.50 

22.00 

18.00 

11.50 

12.20 

12.10 

9.70 

8.00 

7.10 

7.40 

7.20 

7.50 

24.07 

26.00 

18.30 

12.60 

10.50 

18.10 

14.00 

12.60 

10.90 

9.80 

8.20 

7.70 

6.90 

6.60 

6.50 

6.30 

5.2(; 

5.90 

5.30 
6.20 
5.10 
5.00 
4.90 
4.70 
4.50 
4.40 
4.40 
4.70 
7.80 
6.00 
5.60 
6.00 
5.50 
5.10 
4.50 
4.10 
4.00 
6.00 
7.90 
6.30 
6.20 
10.10 
8.90 
10.20 
14.30 
17.50 
15.00 
9.90 
31.60 

8.70 
8.60 

6.10 
4.20 

2.10 
2.20 
2.30 
2.20 
2.10 
2.10 
2.60 
2.60 
2.30 
2.30 
2.10 
2.30 
2.90 
2.60 
2.10 
3.20 
8.90 
8.00 
6.60 
5.90 

4.00 
3.50 
2.00 
2.70 
2.40 
2.20 
2.10 
2.00 
2.00 

2.20 
2.90 
6.10 
6.40 
5.10 
4.00 
3.20 
2.50 
2.10 

1.70 
1.70 
1.70 
1.80 
1.95 
1.95 
2.00 
1.90 
1.90 
2.00 
1.90 
1.80 
1.80 
1.76 
1.75 
1.80 
1.80 
1.80 
1.90 
2.10 
2.20 
2.20 
2.30 
2.20 
2.20 
2.10 
2.30 
2.20 
2.10 
2.00 

2.00 
2.00 

3 

9.70 

10.90 

8  00 

4.30 
4.00 

»  90 

1.96 

4 

2.20 

5 

2  40 

6 

7.30    3.60 
12. 10     4-  00 

2  40 

m 

2.30 

8 

9 

10.10 
6.30 
6.90 
4.60 
4.10 
4.20 
5.30 
7.30 

4.80 
4.70 
3.70 
2.90 
2.60 
2.60 
2.10 
2.20 

2.20 
2.20 

10 *... 

11 

1.90    2.fM) 

1.00      1-90 

2.20 
2.30 

12 

1.80 
1.80 
2.8C 

1.00 
1.00 

2  no 

2.50 

13 

14 

2.40 
2.60 

15 

4.20     2-10 

6.00 

16 . 

17.... 

18 

6.70    2.30 
6.00     5.30 
5.20     4.80 
4.40     4.30 
4.00     3.60 
3.60     3.30 
3.30  ,  3.10 
3.30  !  2.80 
3.20  1  3.50 
3. 10     2. 40 

3. 10 
3.00 
5.60 

2.10 
2.00 
1  00 

13.40 
9.00 
6.00 

19 

9.10     1.90 

3.90 

20 

7.10 

1.80 
1.80 
1.70 
1.70 

3.00 

21 

9.60  1  5.00 
7.20     »-80 

8.40 

23 

6.80      5.80 
6.40      5.60 
6.20  1    6.00 
7.00      6.10 
6.80      6.10 
6.70      6.00 
6.70  ■    5.50 

6.60   

6.80     

7.00  , 

8.20 

23 

20.76 
21.00 
9.40 
5.90 
4.20 
5.90 
8.70 
7.70 
4  70 

2.70 

3.10 

24 

2.30  1  1.70 
2.10     1.70 
2. 80     1 .  70 

8.10 

25 

3.00 

aj 

3.00 
2.00 
2.80 
2.60 
2.60 

2.21/ 
2.50 
2.60 
2. 3(» 
2.20 
2.20 

2.90 

27 

2.00 
2.10 
2.30 
2.60 

1.70 
1.70 
1.70 
1.70 
1.70 

2.95 

2R 

8.05 

2B 

30 

38.00 
47.00 

31 

89.  OU 

1 

1 

ETOWAH   RIVER  AT  CANTON,  GA. 

This  station  was  established  by  the  United  States  Weather  Bureau 
March  12,  1892.  It  is  located  on  the  iron  highway  bridge  about  1,000 
feet  north  of  the  Atlanta,  Knoxville  and  Northern  Railway  station  at 
Canton,  and  about  a  half  mile  north  of  Canton  Creek.  The  gage  is  a 
vertical  timber  attached  to  the  upstream  side  of  the  left-bank  pier  of 
the  bridge.  During  1901  it  was  provided  with  brass  figures  correct- 
ing the  1-foot  error  made  in  placing  it  the  year  before.  This  station 
is  described  in  Water-Supply  Paper  No.  48,  page  160.  Results  of 
measurements  for  1900  will  be  found  in  the  Twenty-second  Annual 
Report,  Part  IV,  page  193.  During  1901  the  following  measurements 
were  made  by  Max  Hall  and  others. 

February  5:  Gage  height,  2.8o  feet;  discharge,  2,578  second-feet. 
April  35:  Gage  height,  1,50  feet;  discharge,  1,684  second-feet. 
August  16:  Gage  height,  2.85  feet;  discharge,  2,781  second-feet. 
November  2:  Gage  height,  0.25  foot;  discharge,  686  second-feet. 
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Daily  gage  height^  in  feet ^  of  Etowah  River,  at  Canton.,  Qa,,for  1901, 


Day. 


Jan. 


1 

2 

3 

4 

5 

« 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

]H 

19 

2l» 

21 

:S 

28 

24 

25 

26 

27 

28 

2D 

ao 

31 


6 

14 

4 

1 
1 
1 
1 
1 
1 


.10 
80 

ao 

.90 
.70 
.70 
.70 
.60 
.60 
.60 
40 
.00 
.50 
10 
80 
40 
10 
00 
00 
00 
.80 
.80 
.70 
.90 
.90 
.90 
.00 
.30 
.20 
.00 
.30 


Feb. 

Mar. 
0.80 

Apr. 
1.80 

May. 

1.20 

1.00 

1.00 

.80 

3.60 

.90 

1.30 

.70 

4.80 

.90 

6.00 

.70 

3.40 

.80 

4.10 

.70 

2.50 

.80 

3.00 

.60 

2.30 

.80 

2.00 

.60 

2.00 

.90 

1.80 

.60 

1.90 

.90 

4.00 

.60 

1.30 

.90 

3.10 

.80 

1.00 

.90 

8.00 

.90 

.90 

.90 

2.60 

.80 

.80 

.90 

2.30 

.90 

1.70 

.80 

2.10 

.90 

8.00 

.80 

1.80 

.90 

2.50 

.90 

1.80 

.80 

2.00 

.90 

1.80 

.80 

1.70 

1.70 

1.80 

.70 

1.30 

.80  1 

1.80 

.70 

4.00 

.80  ' 

1.60 

.70 

4.20 

2.70  1 

1.50 

.60 

3.80  1  12.20 

1.30 

.60 

2.60     1ft.  00 

1.20 

.60 

2.40 

5.70  1 

1.00 

.80 

1.80 

3.10 

.90 

.80 

1.60 

2.80  ' 

.90 

17.00 

1.50 

2.40 

.80 

6.80 

1.40 

2.00 

.80 

3.40 

1.30 

1.80 

3.00 

1.20 

1.60 

2.00 

1.10 

1.40 

1.80 

2.40 

June. 

July. 

4.60 

1.70 

2.40 

1.20 

2.01) 

1.00 

3.60 

.80 

3.00 

.70 

2.80 

.70 

3.40 

2.60 

1.30 

1.80 

1.20 

1.00 

1.20 

.90 

i.a) 

.80 

.80 

.70 

1.40 

.70 

2.a5 

.60 

6.:» 

.60 

4.«> 

.00 

3.20 

.80 

3.10 

1.70 

2.81) 

1.90 

1.70 

1.60 

1.50 

1.10 

i.;» 

1.00 

1.20 

.80 

1.10 

.70 

1.00 

.60 

.90 

.50 

3.60 

.90 

3.90 

.80 

2.30 

.70 

2.10 

.7D 

.70 

Aug. 

Sept. 

Oct. 
0.70 

Nov. 
0.50 

Dec. 

0.60 

2.40 

0.60 

.60 

2.30 

.80 

.50 

.80 

.50 

2.20 

2.90 

.50 

.80 

.60 

2.00 

2.80 

.50 

.90 

.50 

1.80 

2.00 

.60 

.90 

.40 

1.70 

1.00 

.60 

.90 

1.10 

1.50 

.90 

.60 

.90 

.70 

1.30 

.80 

.60 

.90 

.60 

1.10 

.60 

.60 

.90 

.50     1.00 

.00 

.00 

1.20 

.80       .90 

.60 

.70 

1. 10 

1.90       .90 

.60 

.70 

1.10 

1.40 

.80 

.60 

.70 

1.10 

1.20 

.80 

.50 

.70 

1.30 

1.50 

.70 

.50 

.70 

4.00 

2.50 

.70 

.50 

.60 

3.40 

3.20 

1.50 

.60 

.60 

3.00 

2.80 

2.80 

.40 

.60 

2.00 

5.00 

1.40 

.40 

.70 

1.70 

3.20 

1.00 

.40 

.70 

1.50 

5.20 

.90 

.30 

.70 

1.20 

7.00 

.80 

.30 

.70 

1.20 

la.oo 

.70 

.30 

.80 

1.20 

3.20 

.70 

.20 

1.00 

1.10 

2.50 

.60 

.20 

1.00 

1.90 

230 

.60 

.20 

.90 

1.20 

2.10 

.60 

.20 

.80 

2  40 

3.90 

.70 

.20 

.70 

3.60 

2.70 

.80 

.20 

.70 

20.(0 

2.50 

.70 

.10 

.70 

17.00 

2.40 

.10 

4.00 

COOSA WATTBE  RIVER  AT  CARTERS,  GA. 

This  station  was  established  August  15,  1890,  at  the  iron  highway 
bridge  at  Carters,  Murray  County,  Ga.,  about  20  miles  northeast  of 
Calhoun.  The  station  is  described  in  Water-Supply  Paper  No.  48, 
page  161.  Records  of  measurements  during  1900  will  be  found  in  the 
Twenty-second  Annual  Report,  Part  IV,  page  197.  During  1901  the 
following  measurements  were  made  by  O.  P.  Hall: 

April  20:  Q-age  height,  7  feet;  discharge,  3,917  second-feet. 
Jnne  21:  Gage  height,  2.92  feet;  discharge,  1,283  second- feet. 
Octoher  25:  Gage  height,  1.95  feet;  discharge,  717  seoond-feet. 
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£>aily  gage  height,  in  feet,  of  Coosawaitee  River  at  Carters,  Oa, ,  for  1901. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

1           1 
May.  jJane.  July. 

Aug. 

Sept 

Oct 

2.00 
2.60 
2.50 
2.50 
2.40 
2.40 
2.30 
2.20 
2.20 
1.10 
2.10 
2.00 
2.00 
2.00 
1.90 
1.90 
1.80 
1.80 
1.80 
1.90 
1.90 
1.80 
1.80 
l.TO 
1.70 
1.80 
1.80 
1.80 
1.80 
1.90 
1.00 

Nov. 

1.80 
1.70 
1.70 
1.70 
1.80 
1.80 
1.70 
1.80 
1.90 
1.80 
1.80 
1.70 
1.70 
1.80 
1.80 
1.90 
1.80 
1.90 
1.90 
1.80 
1.80 
1.90 
1.90 
2.00 
2.00 
2.10 
2.00 
1.90 
1.80 
1.80 

Dec. 

I 

3.10  -  i.OO 

8.30 
2.21) 
2.20 
2.90 
2.20 
2.90 
2.90 
2.20 
2.10 
4.80 
3.60 
3.20 
3.00 
2.80 
2.70 
2.60 
2.50 
2.60 
2.70 
2.60 
2.50 
2.50 
2.70 
3.20 
14.65 
18.30 
9.00 
7.00 
7.00 
6.00 
6.20 

5.00 
8.00 
6.00 
5.00 
4.50 
4.50 
4.20 
4.00 
3.90 
3.90 
3.80 
3.50 
3.50 
3.20 
4.60 
4.20 
4.00 
4.00 
12.00 
7.00 
6.00 
5.00 
4.10 
3.80 
3.70 
3.50 
3.40 
3.20 
3.00 
3.00 

3.00 
2.90 
2.90 
2.80 
2.80 
2.60 
8.60 
2.50 
2.50 
2.40 
2.40 
2.30 
2.40 
2.50 
2.40 
2.50 
2.50. 
3.00 
3.00 
4.00 
19.50 
12.00 
8.00 
6.00 
5.00 
5.00 
4.50 
4.50 
4.40 
4.20 
4.00 

5.00 
3.80 
3.50 
3.40 

3.:jo 

3.10 
3.00 
3.20 
3.20 
3.40 
3.50 
4.00 
4.50 
5.00 
5.20 
4.80 
4.00 
3.50 
3.00 
2.80 
2.60 
2.60 
2.50 
2.50 
2.40 
2.40 
8.60 
2.60 
3.00 
3.50 

3.90 
3.20 
3.00 
2.80 
2.80 
2.60 
3.00 
2.80 
2.60 
2.60 
2.50 
2.40 
2.60 
2.40 
2.30 
2.20 
2.00 
1.80 
1.60 
1.80 
2.00 
2.20 
2.30 
2.00 
2.00 
2.00 
1.90 
1.80 
1.70 
1.60 
1.50 

1.70 
2.00 
2.10 
2.60 
5.00 
4.50 
3.00 
2.50 
2.00 
2.25 
2.00 
2.50 
3.00 
9.00 
4.50 
5.00 
4.50 
5.00 
5.00 
6.00 
17.00 
15.00 
10.00 
8.00 
7.00 
6.50 
6.00 
4.00 
4.00 
4.20 
4.00 

3.70 
3.50 
3.00 
3.00 
2.70 
2.60 
8.50 
2.50 
2.40 
2.40 
2.60 
2.70 
2.50 
2.50 
3.00 
19.00 
7.00 
4.50 
4.00 
3.50 
4.50 
3.40 
3.20 
3.10 
3.(0 
3.00 
2.90 
2.  HO 
2.60 
2.70 

3.00 

2 

3 

3.00 
2.50 

3.00 
6.75 

2.30 
8.50 

4 

2.50 
2.40 
2.20 
2.10 
2.10 
2.05 
2.00 
10.50 
0.011 
6.00 
5.00 
4.10 
3.60 
3.80 
3.00 
3.00 
2.50 
2.50 
2.70 
8.80 
3.00 
3.00 
2.60 
2.01) 
2.40 
2.40 
2.50 
3.50 

6.00 
8.50 
5.00 
4.00 
4.00 
0.50 
5.20 
5.00 
4.50 
4.  a) 
3.50 
3.20 
3.<J0 
3.00 
3.00 
2.90 
8.90 
2.80 
2.80 
2.00 
2.60 
2.60 
2.40 
2.50 
2.40 

2.50 

5. 

2.60 

ft 

2.80 

<.......-. 

8 

2.90 
3.00 

9 

3.10 

10 

3.00 

11 

2.90 

12 

2.90 

13 

3.00 

U 

15 

16 

17 

18... 

19 

31) 

21.00 
9.00 
6.00 
4.50 
3.00 
2.90 
2.90 

21 

2.80 

•M 

2.80 

^\ 

24 

25 

28 

3.00 
2.00 
3.00 
3.10 

2: 

28 

5.50 
9.00 

29 

30 

31 

23.00 
13.00 
11.00 

OOSTANAULA  RIVER  AT  RESACA,    GA. 

This  station  was  established  July  27, 1890,  on  the  iron  bridge  of  the 
Western  and  Atlantic  Railroad  in  the  town  of  Resaca,  Ga.,  1,000  feet 
from  the  railroad  station.  It  is  described  in  Water-Supply  Paper  No. 
48,  page  162.  Records  of  measurements  for  1899  will  be  found  in  the 
Twenty-first  Annual  Report,  Part  IV,  page  147,  and  for  1900  in  the 
Twenty-second  Annual  Report,  Part  IV,  page  198.  No  measure- 
ments were  made  at  this  station  during  the  year  1901,  nor  were  gage- 
height  records  maintained,  except  by  the  United  States  Weather 
Bureau,  for  the  half  year  January  1  to  April  30  and  November  1  to 
December  31. 
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OPERATIONS    AT   RIVER   STATIONS,  1901. PART   I.         [no. 455. 


Daily  gage  height,  in  feet,  of  Oosianaula  River  at  Resaca,  Ga.,  for  190 1. 


Day. 


Jan. 


1 
S 
3 
4 

5 
0 
7 
8 
9 
10 
11 
12 
13 
14 
15 
10 
17 
18 
19 
20 
21 
28 
23 
24 
25 
20 
27 
28 
29 
90 
31 


9.40 
7.60 
6.00 
5.60 
5.00 
4.60 
4.00 
4.00 
4.00 
4.00 
11.60 
21.80 
25.70 
26.70 
24,08 
18.80 
8.90 
6.80 
6.00 
5.80 
5.40 
5.40 
5.20 
6.00 
9.10 
7.80 
6.40 
0.80 
6.40 
6.70 
9.70 


Feb. 


8.40 

6.90 

6.40 

15.70 

16.10 

12.70 


8. 

7. 


40 
20 


12.20 
18.40 
9.00 
8.00 
7.20 
6.60 
6.40 
90 
80 
60 
40 


5.40 
5.20 
5.00 
4.80 
4.80 
4.60 
4.60 
4.40 
4.30 


Mar. 


4.00 
4.00 

4.  a) 

4.00 
4.00 
4.40 
4.50 
4.20 
4.40 
9.  a) 
12.00 
10.90 
8.40 
6.20 
5.60 
5.20 
5.00 
4.80 


70 
70 
20 
00 
80 
20 


4. 

4. 

5. 

5. 

4. 

5. 

5.80 
21.20 
25.40 
25.80 
23.20 
17.20 

9.W 


Apr. 


8. 

9. 

14. 

13 

11 

8. 

7, 

« 

6 

6 

5, 

5 

5 

11 

10 

7, 

6 

6 

12 

19 

20, 

20, 

18. 

9. 

7. 

0. 

6. 

6. 

«. 

5. 


30 
30 
20 
20 
70 
30 
60 
80 
40 
20 
70 
60 
60 
60 
60 
90 
80 
H) 
80 
80 
80 
70 
00 
60 
70 
90 
60 
20 
00 
80 


May. 

Jane. '  July. 

1 

Aug. 

Sept. 

Oct. 

Not. 

Dec 

•8.70 

1 

1 

<     S.90 

1 

2.81) 

1 

•     3.2ft 

'     4.2U 

4.0i> 

, 

•3.70    

'     3. 5(1 

•8.60  1 

--.....I 

•10.20 

H.  m 

3.40 

, 

3.40 

'  1 ' 

1 

4.(11 

•3.aj 

4.5(1 



4.30 

•3.ri0 

3.30 
3.00 
8.10 
3.UI 

3.90 

•  4,N)    

4.(11 

•7.80 
•11.70 
•13.40 

]».?0 

« 

•8.;» 

2?.40 

•7.60 
•0.40 

2.90 

22.  t«) 

•3,60 

•i3.44V 
•  15.10 



2.80 
2.90 
3.30 

20.  W 
9.6r) 

•11.00 
•13.80 
•21.60 
•25.21 

5.:ft) 

3.40 
3.30 
3.00 

4.  HO 

•12.40 
•  18. 50 

4.10 

4.:)o 

•20. 10 
•16.50 

3.90 
3.70 
3.50 
3.20 
3.10 
3.Q0 
2.  A) 

6.10 

1 

6. 00 

5.40 

8.90 

•7.60 



10.30 

19.30 

•5.00 

•  «••••   - 

23.80 

•5.90 

26.  eu 

Bljeclal  readinfi^s. 


COOSA  RIVER  AT   ROME,    GA. 

This  station  is  described  in  Water-Siipply  Paper  No.  36,  page  148, 
Measurements  of  flow  are  made  at  Rome,  also  at  Riverside,  120  miles 
farther  downsti^eam.  The  measurementiS  at  Rome  are  made  on  the 
Oostanaula  and  the  Etowah  just  above  their  junction  to  form  the 
Coosa.  Etowah  River  is  measured  at  the  Second  avenue  bridge,  and 
Oostanaula  River  at  the  Fifth  avenue  bridge,  and  the  results  added 
together  give  the  flow  of  Coosa  River  at  Rome.  Results  of  measure- 
ments for  1900  will  ])e  found  in  the  Twenty-second  Annual  Report, 
Part  IV,  page  199.  During  1901  the  following  measui'ements  were 
made  by  F.  A.  Murray  and  others : 

January  23:  Gage  height.  3.60  feet;  discbarge,  6,454  fsecond-feet. 
April  5:  Gage  height,  0.90  feet:  discbarge,  16,692  second-feet. 
June  22:  Gage  lie! a:ht,  3.70  feet:  discharge,  6,030  second-feet. 
October  15:  Gage  height,  3.15  feet;  discharge,  5,388  second-feet 


EASTERN   GULF   DRAINAOK. 
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Daily  gage  height,  in  feet,  of  Coosa  River  at  Rame^  Oa.,for  190U 


Day. 

Jan. 

Feb. 

Mar. 

a.o> 

3.U) 
3.00 
3.00 
3.«) 
3.00 
3.00 
3.01) 
2.80 
5.50 
7.80 
8.00 
6.70 
4.80 
4.00 
3.66 
8.20 

3.  no 

3.00 

8.00 

d.OO 

3.00 

3.00 

3.60 

8.60 

2S.00 

27.00 

24.61) 

21.30 

19.20 

16.10 

Apr. 

May. 

4.00 

8.80 

3.8li 

3.80 

3.60 

3.50 

3.50 

3.40 

8.30 

3.10 

3.00 

2.90 

2.80 

2  80 

2.70 

2.60 

2.60 

2.50 

2.50 

3.00 

10.00 

23.60 

20.40 

21.80 

18.00 

16.50 

11.10 

5.50 

4.90 

4.70 

5.40 

June. 

10.60 
7.60 
5.60 
6.40 
5.00 
4.00 
7.00 
7.60 
5.40 
4.30 
4.00 
3.80 
8.80 
4.00 
4.30 
6.90 
6.00 
5.00 
4.80 
4.00 
8.80 
3.60 
8.60 
3.60 
2.70 
2.70 
3.20 
8.00 
3.60 
3.60 

July. 

Ang. 

1.80 
1.80 
1  80 
1.60 
1.00 
2.60 
5.31) 
5.90 

3.m) 

2.60 

2.50 

3.40 

3.00 

2.30 

4.50 

7.20 

10.50 

9.80 

10.80 

12.50 

10.80 

14.50 

20.80 

23.20 

18.30 

13.10 

6.00 

8.80 

7.50 

6.20 

5.00 

Sept. 

0.40 
5.80 
3.70 
3.40 
3.(X) 
2  90 
2.60 
2.20 
2.00 
2.00 
2  00 
2.00 
1.80 
2.00 
3.00 
2.40 
6.00 
11.20 
11.10 
7.00 
3.0O 
3.70 
3.30 
2.80 
2.00 
2.50 
2.30 
2.00 
2.00 
2.50 

Oct. 

Nov. 

Dec. 

1 

7.40 
6.40 
5.  J) 
4.2U 
4.01) 
8.80 
3.50 
8.20 
3.00 
2.80 
8.80 
23.50 
27.00 
23.80 
21.40 
19.80 
17.40 
8.90 
5.00 
4.00 
3.80 
3.80 
3.80 
3.80 
6.70 
6.60 
5.40 
5.20 
5.00 
4.00 
6.80 

6.40 
5.80 
5.51) 
16.  HO 
18.50 
13. 80 
9.50 
6.50 
9.60 
12.50 
10.60 
7.60 
6  50 
5.60 
5.00 
4.80 
4.20 
4.20 
4.20 
4.00 
3.80 
3.70 
3.60 
3.60 
3.50 
3.20 
3.2t) 
8.00 

8.80 

8.60 

13.10 

18.00 

10.  OU 

7.00 

6.40 

5.00 

5.20 

4.50 

4.30 

4.20 

4.30 

10.40 

10. 10 

7.70 

5.80 

5.20 

9.00 

18.60 

17.20 

15.50 

14.60 

12.70 

6.80 

5.60 

4.80 

4.40 

4.2r) 

4.10 

3.00 
3.00 
3.00 
2.60 
2.40 
2.20 
5.20 
4.80 
3.30 
2.60 
2.40 
2.30 
2.00 
2.00 
2.00 
1.90 
1.70 
5.50 
3.00 
8.00 
2.40 
2.40 
2.40 
2.00 
2.00 
1.90 
1.70 
2.80 
1.90 
1.90 
1.60 

2.00 
2.60 
3.20 
3.00 
2.80 
2.20 
2.00 
1.90 
1.90 
1.80 
1.70 
i.60 
1.80 
2.00 
3.20 
2.60 
2.40 
2  40 
2.00 
1.80 
1.80 
1.60 
1.00 
1.60 
1.60 
1.40 
3.30 
1.30 
1.30 
1.30 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1. 10 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1  00 
1.00 
1.00 
1.00 
1.00 
1.60 
1.20 
1.40 
1.40 
1.30 
1.30 
1.80 
1.30 
1.30 
1.80 

1.80 

a 

1.80 

3 

4 

1.30 
1.60 

.5 

6 

200 
1.80 

7 

1  80 

H 

1  80 

9 

1  80 

10 

11 

1.80 
2.60 

12 

13 

2.60 
2.10 

14 

15 

2.20 
16.40 

16 

17.60 

17 

14.70 

18 

19 

JO 

21 

14.00 

13.00 

6.60 

8.00 

•>* 

2.00 

23 

2.00 

34 •..-. 

8.00 

25 

4.00 

26 

27 

8.70 
5.70 

28 

O.tIO 

2» 

31) 

21.60 
20  80 

31 

32.60 

COOSA   RIVER  NEAR   RIVERSIDE,  ALA. 

This  station,  established  September  25,  1896,  is  at  the  bridge  of  the 
Southern  Railway  near  Riverside.  It  is  described  in  Water-Supply 
Paper  No.  48,  page  164.  Records  of  measurements  during  1900  will 
he  found  in  the  Twenty-second  Annual  Report,  Park  IV,  page  200. 
During  1901  the  following  measurements  were  made  by  Max  Hall  and 
others: 

January  8:  Gage  height,  8.85  feet;  discharge,  9,572  second-feet. 
March  18    Qage  lieight,  3.70  feet;  discharge,  9,333  se<*ond-feet. 
August  24:  Ga^e  height,  12.95  feet;  discharge,  44,554  second-feet. 
November  14:  Gage  height,  1.70  feet;  discharge,  4,039  second-feet. 


280 


OPERATIONS    AT    RIVER   STATIONS,  1901. PART    I.         [no.  65. 


Daily  gage  Jieight,  infect,  of  Coosa  River  mur  Riverside,  Ala. ,  for  1901. 


Day. 


1. 

a 

««• 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11- 

i;j- 

14. 
15. 


Jan.  ,  Feb. 


10. 
17. 
18. 
19. 
20. 
21- 
22. 
23- 
24- 
25- 
38. 
27. 
28- 
29. 
»). 
31. 


7. 

7. 

6. 

6. 

5. 

5. 

4. 

3. 

3. 

3. 

6. 
14. 
15. 
15. 
L5. 
14. 
14. 
13. 
13. 
11. 

8. 

6. 

5. 

4. 

5. 

5. 

0. 

«. 

5. 

5. 

5. 


30 
35 
50 
00 
50 
(K) 
25 
05 
70 
60 
50 
10 
70 
40 
10 
90 
30 
00 

:« 

30 
30 
25 
30 
60 
30 
80 
30 
40 
85 
.50 
80 


6.00 
6.50 
9.00 
10.60 
11.00 
12.00 
11.90 
11.50 
9.90 
9.  CO 
9.90 
9.00 
8.90 
7.00 
6.50 
5.80 
5.45 
5.00 
4.80 
4.  GO 
4.35 
4.20 
4.00 
3.90 
3.35 
3.65 
3.75 
3.60 


Mar.  I  Apr.    May.  June.  iJaly.  Aug.    Sept 


13.00 

11.30 

15.90 

9.90 

15.20 

7.90 

14.70 

6.80 

14.25 

5.90 

14.60 

5.20 

15.50 

COOSA   RIVER  AT  LOCKS  NOS.  4  AND   5,  ALABAMA. 

Records  of  gage  heights  at  these  st^itions  are  kept  by  the  United 
States  Engineer  Corps,  who  have  kindl}'^  furnished  copies  to  the  Greo- 
logical  Survey.  Records  of  gage  heights  at  Lock  No.  5  during  the 
year  1901  are  not  available.  Tho  records  for  Lock  No.  4  are  given  in 
the  accompanying  table.  Discharge  measurements  are  not  made  at 
either  of  these  stations.  The  stations  are  described  in  Water-Supply 
Paper  No.  48,  page  165. 

Daily  gage  height ,  in  feet,  of  Coosa  River  at  Lock  No.  4,  Alabama,  for  1901. 


Day. 


Jan.     Fel). 


1 

t . 

2 

7 

3 

4 

7. 

5 

(\. 

0 

5, 

7 

4. 

8 

4, 

9 

10 

4 

3 

11 

7 

12 

17 

13 

1H 

14 

17 

15 

16 

17. 
17 

17 

16 

18 

16 

19 

15 

20...:: 

12. 

21 

10 

22 

6. 

2?} 

24 

5. 
5 

25    

5 

26 

6 

27 

6 

28 

7 

29 

30 

31 

6. 
6. 
6. 

,00 
,60 
80 
10 
,20 
40 
90 
40 
10 
90 
(K) 
50 
10 

m 

40 
(M) 
70 
50 
80 
70 
90 
(X) 
.20 
(M) 
90 
20 

no 

40 
80 
40 


Mar.  Apr.  I  May.  .Jiino.lJaly.'  Aug.  Sept 


7.00 

7.60 

8.00 

11.50 

12.90 

14.00  ; 
13.  W  , 

13. 1  )  I 
11.20  , 
10. 70  J 
10. 70  I 
10. 40 
10.00 

9.00 
7.50 
6.70 
6. 10 
5.80 
5.  .50 
5.20 
5.00 
4.70 


4. 
4. 
4. 
4. 
4. 
3. 


({0 
:ii» 
10 
10 

or) 

80 


3.80 
3.80 
4.10 
3.90 
3.80 
3.00 
3.») 
3.40 
3.40 
3. 70 
6.40 
8.  GO 
8.90 
8.10 
6.90 
5.60 
70 
30 
00 
00 

:)o 

10 

m 

70 


4 

4 

4 

4 

4 

4 

4 

4 

4 

16.  40 
18.00 
17.(50 
16.  70 
16.40 
17.:«) 


16.50 

16.20 

1.5. 30 

13.00 

12.20 

11.50 

10.00 

».80 

7.30 

6.40 

5.80 

5.30 

5.20 

7.30 

8.70 

9.70 

9.30 

8.00 

11.80 

16. 00 

16.80 

16. 40 

15.50 

14.40 

12.90 

11.20 

8.80 

6.70 


5. 90 

.5.50 


5.10 
4.90 
4.60 
4.40 

4.:)o 

4.20 
4.10 
4.00 
3.90 
3.80 
3.(iO 
3.  .50 
.3.  .50 
3.40 
3.40 
3.:«l 
3.20 
3.00 
3. 10 
3.10 
50 
90 


6.40 
9.40 
9.6) 
8.50 
6.60 
6.30 
5. 70 
5.00 
6.20 
6.40 
5.50 
4.00 
4.1) 
3.  fO 
4.00 
4.10 
4.40 
5. 60 
5.40 


4. 
8. 


11.00 
12.40 
13.20 
13. 70 
13.  70 
12.90 
10.  80 
7.  -JO 
5. 40 


4. 

4. 
4. 
3. 


80 
40 
00 
60 
3.40 
3.60 
3. 10 
3.00 
3.00 
3. 10 
3.20 


Oct.  i  Nov. ,  Dck:. 


2.20 

6.50 



2.60 

3.20 

1.00 

1.6 

3.20 

2.30 

5.70 

4.  .50 

1.60 

\.T* 

3.60 

2.00 

5.10 

3.30 

l.flO 

1.7 

3.30 

1.90 

4.70 

3. 10 

i.ao 

1.8 

3.00 

1.70 

4.10 

3.20 

1.60 

1.9 

2.70 

1.70 

3.50 

3.00 

1.60 

2.1 

2.<I0 

1.80 

3.3r) 

2.70 

1.60 

2-3 

2.60 

3.40 

3.20 

2.40 

1.60 

2.2 

4.00 

4.80 

3.00 

2.30 

1.60 

2.1 

4.-iO 

5.00 

2.90 

2.20 

l.flO 

2.1 

3.40 

3.50 

2.80 

2.10 

1.50 

2.1 

2.70 

2.70 

2.70 

2.00 

1.50 

2.2 

2.40 

2.60 

2.80     2.30 

1.50 

2.6 

2.20 

3.50 

2.90     2.20 

l.GO 

4.4 

2.10 

3.40 

2.70     2.40 

1.60 

12.9 

2.00 

3.50 

2.70 

2.40 

1.60 

in.  3 

2.00 

5.70 

4.(N) 

2.40 

1.60 

1».  .*» 

2.70 

10.50     6.70 

2.50 

1.60 

12.9 

2.50 

10.80 

7.50     2.30 

1.50 

11.9 

3. 70 

12.00 

8.70     2.00 

1.50 

10.7 

3.60 

13.00 

8.40 

1.90 

1.00 

9.6 

3.00 

12.20 

6.40 

1.90 

1.70 

6.5 

3.00 

13.20     4.50 

1.90 

1.70 

4.2 

2.60 

14.40 

3.60 

1.80 

1.80 

4.(1 

2.50 

14.20 

3.20 

1.80 

1.80 

4.4 

2.40 

14.00 

3.00 

1.80 

1.80 

4.6 

2.10 

13. 7U 

2.80 

1.70 

2.00 

6  1 

2.00 

13.20 

2.70 

1.70 

1.90 

&8 

1.90 

10.90 

2.00 

1.70 

1.80 

12.7 

2.20 

9. 50 

2.60 

1.70 

1.60 

16.9 

2.40 

7.70 

1.60 

I 

18.1 
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TALLADEGA  CREEK  AT  NOTTINGHAM,  ALA. 

This  station  is  located  on  the  Southern  Railroad  bridge  a  fourth  of  a 
mile  from  the  station  at  Nottingham,  Ala.,  and  1  mile  north  of  Alpine, 
Ala.  The  gage,  which  is  graduated  to  feet  and  tenths  and  is  20  feet 
long,  is  fastened  vertically  to  a  tree  on  the  right  bank  about  50  feet 
above  the  bridge.  The  initial  point  of  sounding  is  at  right-bank  end 
of  iron  bridge  on  the  upstream  side.  The  bench  mark  is  the  top  rail 
on  the  upstream  side  of  the  bridge,  and  is  24.13  feet  above  gage  datum. 
The  observer  is  R.  M.  McClatchy,  station  agent  at  Nottingham. 

The  station  is  described  in  Water-Supply  Paper  No.  48,  page  173. 

The  following  measurements  were  made  during  1901  by  James  R. 
Hall  and  others : 

April  5:  Ga^e  height,  3  feet;  discbarge,  536  second-feet. 
October  3}:  Gas^e  height,  1  foot;  discharge,  90  second- feet. 

Daily  gage  height,  in  feet,  of  Talladega  Creek  at  Nottingham,  Ala.,  for  J 901, 


1. 

3. 

4 

5. 

R. 

t     . 

H. 

!) 

10. 
11 
\* 
It 
U. 
15. 
1ft 
17. 
IH 
19. 
3) 
21. 

mmmm  ■ 

Zl 
L*4. 

'M. 
27 
3K 
S» 

31. 


Day. 


Jan. 
3.20 

Feb. 

Mar. 
2.00 

Apr. 

May.  June. 

1 

July. 

2.30 

3.40 

2.20 

2.00 

1.50 

2.80 

2.10 

2.  a) 

5.90 

2.20 

2.  a) 

1.40 

3.20 

3.80 

2.00 

4.50 

2.10 

2.00 

1.30 

2.70  '  8.00 

2.00 

3.40 

2.  Of) 

1.80 

1.30 

2.40  :  3.90 

1.80 

3.00 

2.00 

1.70 

1.30 

2.30    3.20 

1  80 

2.90 

1.90 

1.70 

1.40 

2.10  1  2.80 

1.80 

2.00 

1.90 

3.00 

1.40 

2.10  ,  2.80 

1.80 

2.50 

1.90 

1.90 

\.m 

2.00  1  3.30 

1.80 

2.30 

1.90 

1.70 

1.30 

1.90  ,  2.80 

2.00 

2.20 

1.90 

1.0(J 

1.30 

5.80     2.60 

1.90 

2.10 

1.90 

1.50 

1.20 

8.80    2.70 

1.80 

2.10 

1.90 

1.50 

1.20 

4.70 '2.50     1.80 

2.70 

2.00 

1.60 

1.20 

3.40 

2.30     1.80 

3.70 

1.90 

1.80 

1.20 

2.90 

2.20     1.80 

2.70 

1.90 

1.70 

1.20 

2.60 

2.20  ,  1.70 

2.50 

1.90 

1.60 

1.20 

2.70 

2.20 

1.70 

2.30 

1.80 

1.50 

1.20 

2.40 

2.10 

1.70 

2.40 

1.70 

1.40 

2.00 

2.20 

2.10 

1.70 

11.20 

1.90 

1.40 

1.50 

2.20 

2.00 

1.80 

6.30 

2.50 

1.40 

1.30 

2.10 

2.00 

2.10 

4.10 

3.90 

1.40 

1.30 

2.20 

2.00 

2.00 

3.40 

2.50 

1.30 

1.20 

2.20 

2.00  i  1.80 

3.10 

2.00 

1.30 

1.20 

2.20 

2.10 

2.60 

2.80 

1.80 

1.30 

1.20 

2  20 

2.10 

2.80 

2.70 

1.70 

1.30 

1.2r) 

2.30 

2.10 

8.90 

2.60 

1.70 

1.30 

1.20 

2.20 

2.00 

4.60 

2.50 

1.70 

1.30 

1.20 

2.20 

2.00 

3.30 

2.40 

1.70 

1.30 

1.20 

2.20 

2.80 

2.30 

1.70 

1.30 

1.20 

2.00 

2.90 

2.20 

1.70 

1.40 

1.20 

2.50 

5.50 

2.20 

1.20 

Aujf. 

Sept. 

Oct. 

1.10 

1.20 

1.10 

1.00 

1.20 

2.80 

1.00 

1.20 

2.50 

1.00 

1.10 

1.50 

1.00 

1.10 

1.30 

1. 00 

1.10 

1.20 

1.00 

1.10 

1.10 

1.00 

1.10 

1.10 

1.00 

1.00 

I.IO 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.10 

1.00 

1.00 

1.00 

l.OO 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

2.30 

1.00 

1.00 

2.20 

3.40 

1  00 

1.90 

2.80 

1.00 

1.70 

1.00 

1.00 

1.50 

1.50 

i.a) 

1.40 

1.40 

l.UO 

1.30 

1.30 

l.(K) 

1.20 

1.30 

1.00 

1.20 

1.20 

1.00 

1.50 

1.20 

l.OO 

1.30 

1.10 

1.00 

1.40 

1.10 

1.00 

1.50 

1.10 

i.ai 

1.40 

1.10 

1.00 

1.30 

1.10 

1.00 

1.20 

1.00 

Nov. 

Dec. 

1.00 

1.00 

1.00 

1.40 

1.00 

1.30 

1.00 

1.20 

1.00 

1.20 

1.00 

1.30 

1.00 

1.10 

1.00 

1.00 

1.00 

1.00 

1.00 

1.10 

1.00 

1.10 

1.00 

1.00 

1.00 

1.00 

1.00 

2.40 

l.tt) 

3.50 

1.00 

1.70 

l.UO 

1.50 

1.00 

l.'M 

1.00 

1.20 

1.00 

1.10 

1.00 

1.10 

MO 

1.10 

l.iSO 

1.10 

1.30 

1.10 

1.20 

1.30 

1.10 

1.20 

1.10 

1.10 

1.00 

1.20 

1.00 

8.40 

1.00 

7.50 

a50 

ALABAMA  RIVER  AT  MONTGOMERY,  ALA. 

Thi.s  station  was  established  by  the  United  States  Enjjineer  Corps  a 
number  of  years  ac^o,  at  the  Montgomery  wharf,  near  the  union  pas- 
senger station  at  the  foot  of  Commerce  street.  The  readings  are  now^ 
taken  by  the  Weather  Bnreau,  and  copies  are  furnished  to  the  Geo- 
logical Survey.  The  station  is  described  in  Water-Supply  Paper  No. 
48,  page  169.     No  discharge  measurements  were  made  in  1901. 
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OPERATIONS    AT   RIVER   STATIONS,  1901, PART   I.         [wo.  65. 


Daily  gage  lieight,  in  feet,  of  Alabama  River  at  Montgomery,  Ala.,  for  1901. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

13.50 

10.00 

7.20 

36.50 

2 

18.20 

19.00 

18.80 

16.20 

13.40 

10.60 

8.70 

8.00 

7.00 

6.80 

10.40 
11.00 
19.50 
27.50 
30.00 
29.80 
28.00 
26.80 
26.10 
25.00 

6.80 
6.60 
6.50 
6.40 
6.20 
6.00 
5.80 
5.50 
6.00 
7.80 

37.00 

3 

37.40 

4 

37.20 

5 

35.20 

8 

31.50 

7 

26.00 

8 

22.50 

9 

17.50 

10 

13.50 

11 

11.50 

12 

23.50 

22.00 

8.60 

9.50 

13 

33.00 

21.50 

10.60 

9.00 

14 

37.00 

19.80 

11.50 

9.50 

15 

37.60 

17.00 

12.20 

11.50 

16 

36.60 

14.00 

10.20 

•  14.00 

17 

a^.oo 

12.60 

9.20 

15.20 

18 

33.00 

9.80 

8.U0 

14.20 

19 

30.80 

9.00 

6.80 

20.80 

20 

27.00 

9.10 

7.00 

29.60 

21 

24.50 

8.60 

8.10 

33.80 

22 

18.50 

8.30 

8.00 

34.20 

23 

12.50 

8.00 

7.50 

33.80 

24 

8.80 

8.00 

8.50 

20.80 

26 

9.80 

7.80 

11.50 

26.50 

26 

9.80 

9.80 

10.00 

7.70 
7.50 
7.60 

14.00 
24.50 
29.80 

23.00 

27 

19.50 

28 

15.00 

29 

10.30 

31.00 

11.50 

30 

10.00 
9.80 

30.60 
33.50 

9.50 

31 

May. 


8.50 

8.00 

7.70 

7.40 

7.20 

6.90 

6.60 

6.20 

6.00 

5.80 

5.50 

5.50 

5.50 

5.60 

5.60 

6.20 

4.70 

4.70 

4.60 

4.60 

6.60 

10.00 

15.00 

17.60 

18.00 

19.00 

20.00 

19.80 

18.20 

15.00 

12.00 


June.  July. 


10.60 

12.00 

14.60 

16.00 

14.50 

13.00 

11.80 

13.00 

10.00 

8.50 

8.00 

6.80 

6.50 

6.00 

5.50 

6.50 

5.20 

6.00 

6.50 

6.80 

6.20 

6.60 

5.00 

4.70 

4.50 

4.aO 

4.10 

3.90 

3.70 

4.60 


3.60 

8.00 

3.00 

4.00 

6.80 

9.60 

12.00 

16.50 

16.50 

17.80 

17.90 

20.10 

23.  (« 

22.50 

20.  (X) 

18.80 

18.00 

17.30 

13.50 


12.00 
9.50 
8.40 
5.90 
5.20 
4.50 
3.80 
2.80 
2.50 
2.40 
2.20 
2.00 
2.00 
2.80 
4.10 
4.00 
3.80 
4.30 
8.30 
9.70 
10.00 
10.50 
8.30 
6.00 
5.00 
2.50 
2.00 
2.00 
2.50 
3.00 


Oct. '  Nov.    Dec 


2.60 
2.50 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.60 
2.50 
2.30 
2.20 
2.00 
2.00 
1.80 
1.80 
1.70 
1.60 
1.60 
1.50 
1.50 


1.40 
1.40 
1.40 
1.80 
1.60 
1.70 
1.50 
1.50 
1.50 
1.50 
1.20 
1.20 
1.50 
1.40 

i.ao 

1.30 
1.30 
1.30 
1.60 
1.80 
1.80 
1.90 
2.00 
2.00 
2.00 
2.00 
1.90 
1.80 
1.90 
1.90 


5.10 


15.50 
29.80 
41.90 


ALABAMA  RIVER  AT  SELMA,  ALA. 

This  station  was  originally  established  by  the  United  States  Engineer 
Corps.  Readings  are  now  taken  by  the  United  States  Weather  Bureau. 
During  1901  the  following  measurements  were  made  by  Max  Hall  and 

othei's: 

Mar(^  14:  Gage  height,  14.S0  feet;  disjharge,  35,518  second-feet. 
April  23:  Gage  height,  34.00  feet:  discharge,  90,383  second-feet. 
August  9:  Gage  height,  4.35  feet:  discharge,  12,509  second-feet. 
October  30:  Gage  height,  1.10  feet;  discharge,  7,710  second-feet. 

Daily  gage  height,  infect,  of  Aldbania  River  at  Selma,  Ala.,  for  1901. 


Day. 


1... 
2... 
3... 


5. 

6. 

7. 

8. 

9. 
10. 
11. 
12- 
13. 
14. 
15. 
16. 


17.... 
18..., 
19... 

ao..., 

2\... 
22... 
23.... 
?4.... 
25... 
26.... 
27... 
28-... 
20... 
30... 
31... 


Jan. 


16.00 
21.00 
24.00 
24.60 
24.00 
23.00 
18.00 
15.00 
13.30 
10.00 
8.10 
16.  m 
28.00 
34.00 

:».oo 

39.50 
40.00 
3».00 
37. 50 
:V).00 
32.40 
29.00 
24.00 
22.00 
14.00 
12. 80 
12.80 
12. 70 
12.70 
13.00 
13.00 


Feb.     Mar. 


13.00 
13.00 
13.60 
17.00 
24.90 
30. 10 

3;i.oo 

35.10 
.35.60 
35.70 
33.00 
31.40 
31.20 
27.00 
26.00 
20.6(J 
16.90 
14.60 
13. 10 
12.60 
12.01) 
11.80 


11 
11 
11 
11 
11 
11 


70 
60 
20 
50 
40 
30 


11.30 

9.80 

9.50 

9.30 

U.60 

0.60 

0.40 

8.00 

7.70 

7.90 

•9.00 

10.20 

12.00 

14.10 

15.40 

15.00 

14.80 

12.00 

11.10 

10.50 

11.00 

11.90 

12.20 

13.00 


70 
00 


14. 

17. 

22.50 

27.60 

31.00 

33.00 

34.50 


35.60 
36.50 
37.40 
38.50 
38.40 
37.20 
;«.  50 
^i.  00 
28.00 
22.60 
17.40 
14.00 
12.00 
11.80 
12.00 
15.00 
16.60 
17.30 
22.00 
28.60 
.35.00 
38.00 
39.00 
38.00 
:».  80 
31.90 
28. 0() 
24  20 
19. 50 
15.  U) 


12.00 
10.40 
10.00 
9.60 
8.20 
7.00 
7.00 
6.80 
6.40 
6.00 
5.00 
5.00 
4.80 
4.50 
4.00 
3.80 
8.40 
3,20 
3.00 
3.00 


3. 
4. 
9. 


50 
70 
40 


17.00 
19. 00 
20.00 
20.  JIO 


19.00 
17.  (JO 
16.50 
18.50 
19.  a) 
19.80 
18.60 
17.40 
16.10 
14.80 
12.00 


11 
9 


21. 

rjo. 


{%) 

80 
7(» 
l'»  ."»o 


00 
50 
8.00 
7.60 
7.00 
6.10 
6.00 
5.00 
4.10 
3.40 
3.00 
3.00 
2.60 
2.20 
2.00 
1  50 
1.30 
1.^) 
1.20 


1.00 
2.00 
2.40 
6.60 
6.00 
5.60 
5.60 
5.60 
5.50 
5.60 
5.20 
5.20 
5.10 
4.40 
3.70 
3.70 
3.50 
4.30 
6.30 
7.30 
6.00 
5.50 
5.40 
5.40 
4.40 
4.0O 
4.00 
3.60 
2.90 
2.90 
2.80 


2.80 

2.60 

2.60 

2.80 

3.00 

2.80 

6.00 

4.60 

4.20 

3.40 

4.00 

5.30 

0.20 

40 

80 

6.00 

7.40 

11.00 

12.00 

16.00 

17.60 

18.80 

20.00 

20.90 

22.80 


4. 
3. 


24 
24 


60 
80 


22.90 
21.00 
20.60 
19.50 


Sept. 

Oct. 

Nor. 

17.00 

4.30 

1.40 

13.80 

4.30 

1.40 

10.60 

5.00 

1.40 

8.80 

7.40 

1.60 

8.00 

7.90 

1.50 

7.40 

6.40 

1.40 

6.00 

5.80 

1.00 

5.20 

5.00 

1.60 

4.40 

4.30 

1.60 

4.40 

3.40 

1.50 

3.60 

2.90 

1.50 

3.40 

2.80 

1.50 

3.20 

2.00 

1.40 

3.70 

2.50 

1.40 

4.80 

2.20 

1.40 

4.00 

2.50 

1.90 

5.00 

2.60 

1.90 

5.00 

2.40 

1.90 

6.50 

2.00 

1.40 

9.60 

2.90 

1.60 

11.40 

2.50 

1.80 

11.50 

2.60 

1.80 

11.20 

2.20 

1.80 

10.00 

2.00 

1.80 

7.50 

2.00 

1.90 

6.00 

2.  a) 

1.90 

4.40 

1.80 

2.00 

4.00 

1.00 

2.00 

4.00 

1..50 

2.00 

4.20 

1.30 
1.90 

1.80 

Dae 


1. 
1. 
1. 

2. 
2. 
2. 
2. 
2- 
2. 
2. 


80 
80 
90 
SO 
31 
30 
44) 
10 
00 
30 
4(1 
40 
40 

2.ai 

&.00 
10.00 
18.00 
21.00 
&.00 
21.50 
18.70 
15.00 
14.20 
12.00 
11.00 
7.10 
6l9I 
6.(X) 
11.00 
23.00 
35.00 


EASTERN   GULF    DRAINAGE. 
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CAHABA  RIVER  AT  CBNTERVILLE,  ALA. 

The  station  was  established  Aagust  7,  1901,  and  is  situated  at  the 
iron  highway  bridge  one-fourth  mile  west  of  Centerville,  Ala.  The 
liridge  is  a  single  span  supported  by  tubular  iron  piers. 

The  gage  is  a  wire  fastened  to  the  timber  fencing  along  the  down- 
stream side  of  the  bridge.  The  pulley  is  100  feet  from  the  initial  point, 
which  is  the  end  of  the  iron  bridge  on  left  bank,  downstream  side. 
The  bench  mark  is  the  top  of  the  iron  crossbeam  under  bridge  floor 
nearest  the  gage  pulley  and  is  42.85  feet  above  the  datum  of  gage. 

The  obser\^er  is  S.  D.  Hall.  The  following  discharge  measurements 
were  made  during  the  year  1901  by  J.  R.  Hall  and  K.  T.  Thomas: 

March  29:  G-age  height,  3.70;  discharge,  1,117  second-feet. 
April  25:  Gage  height,  5.50;  discharge,  1,925  second-feet. 
Angnst  7:  Gage  height,  1.80;  discharge,  899  second-feet. 

Daily  gage  height,  in  feet,  of  Cahaba  River  at  Centerville,  Ala.,  for  1901, 


Day. 

Aug. 

Sept. 

2.  SO 
2.00 
l.UO 
1.80 
1.00 
1.50 
1.40 
1.40 

Oct. 

Nov. 

Doc 

1.40 
1.30 
1.60 
1.90 
1.80 
1.60 
1.70 
1.60 
1.70 
2.10 
2.00  : 
1.80 
l.UO 
2.00 
19.00  1 
15.00 
1 

1 

Day. 

17 

Aug. 

Sept. 

Oct. 

Nov. 

1.30 
1.80 
1.70 
1.00 
1.60 
1.50 
1.60 
1.00 
1.50 
1.50 
1.50 
1.40 
1.40 
1.40 

Dec. 

1 

2.10 
2.00 
1.80 
1.40 
2.30 
4.00 
3.10 
2.60 

1.20 
1.20 
1.20 
1.20 
1.20 
1.10 
1.10 
1.10 
1.20 
1.20 
1.20 
1.30 
1.40 
1.30 
1.30 
1.30 

■7. 70 
8.10 
9.10 
10.00 
14.70 
10.30 
7.90 
5.60 
4.80 
4.10 
3.90 
:{.40 
3.00 
2.80 
2.50 

2.10 
2.60 
3.90 
4.10 
2.00 
1.90 
1.80 
1.60 
1.50 
1.40 
1.40 
1.40 
2.60 
2.20 

1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.20 
1.20 
1.20 
1.20 
1.20 
1.30 
1.30 
1.30 

12.30 

2 

18 

4.40 

3 

19 

3.60 

4 

20 

3.10 

b 

21 

2.90 

6 

22               ^ 

2.00 

7 .... ...... 

1.30 
1.30 

2.50 

8 

24 

2.60 

9     

l.SO  1  1.40    2.:w. 

25 

26 

27 

2.70 

10 

1.20  :  1  40 

1.90 
1.60 
1.40 
1.40 
1.40 
1.30 
1.30 

2.70 

il 

i.ao 

1.30 
1.30 

l.;k) 
1.30 
1  :iO 

2.70 

1:* 

28 

6.00 

13 

■  29 

24.  Ui 

U 

1.50     2.60 

;« 

24.00 

15 

2.10 
7.90 

2.40 
2.00 

31 

1 

21.00 

16 

MULBERRY   FORK   OF  BLACK   WARRIOR    RTVER    NEAR  CORDOVA,    ALA. 

This  station,  whicli  was  originally  established  by  the  United  States 
Weather  Bureau,  is  at  the  Kansas  City,  Memphis  and  Birmingham 
flailroad  bridge,  three- fourths  of  a  mile  from  Cordova,  Ala.  It  is 
described  in  Water-Supply  Paper  No.  48,  page  171.  During  1901  the 
following  measurements  were  made  by  Max  Hall  and  K.  T.  Thomas: 

List  of  discharge  measurements  of  Mulberry  Fork  of  Black  Warrior  River  near 

Cordova,  Ala, 


Date. 


flydrographer. 


Oage 
height. 


.Tanoary  8  . . 
February  18 
March  12  _.. 
April  17  .... 

Jnne  20 

October  26 . . 


1901. 


Max  Hall 

K.  T.  Thomas 

do 

..     do 

do 

..    .do 


I  Feet. 
1.30 
2.40 
9.45 
1.70 
0.0 
-  .40 


Discharge. 


Hec.-feet, 

1,781 

2,863 

13, 279 

2,024 

644 

885 
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Daily  gctge  height,  in  feet,  of  Mulberry  Fork  of  Black  Warrior  River,  near  Cor- 
dova, Ala.,  for  1901. 


Day. 


1.. 

2.. 

8.. 

4.. 

5- 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14. 
16.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
26.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan. 


3.70 
3.10 
2.80 
2..')0 
2.30 
2.00 
1.70 
1.6U 
1.30 
2.00 
19.90 
32.50 
29.85 
17.85 
9.25 
6.80 
5.50 
4.30 
3.80 
3.10 
2.80 
2.60 
2.40 
2.80 
6.40 
6.00 
3.80 
4.20 
3.80 
3.00 
4.20 


Feb. 


4.00 
3.00 
7.35 
19.80 
18.00 
9.10 
5.60 
5.20 
7.10 
8.10 
6.20 
5.40 
4.80 
4.20 
3.80 
3.30 
2.90 
2.80 
2.20 
2.00 
1.80 
1.60 
1.30 
1.40 
1.20 


20 
10 
00 


Mar. 


1.00 
1.60 
2.80 
1.90 
1.60 
1.80 
1.50 

i.ao 

1.60 

17.50 

20.50 

10.80 

6.20 

6.30 

4.20 

8.50 


2. 
2. 
1. 


80 
20 
90 
2.40 
5.00 
4.20 
3.50 
3.50 
4.95 
11.20 
6.90 
5.80 
4.60 
4.00 
6.20 


6.40 
9.20 
14.60 
10.90 
7.00 
6.80 
4.90 
4.20 
3.60 
2.80 
2.30 
2.10 
1.80 
2.50 
2.80 
2.80 
1.80 
2.20 
9.40 
16.10 
11.50 
6.80 
5.40 
4.50 
3.60 
3.00 
2.60 
2.20 
2.00 
1.90 


May. 

June. 
1.60 

Jnly. 
0.10 

Aug. 

Sept. 
0.70 

Oct. 

Nov. 

Dec. 

1.70 

-0.60 

1.20 

-0.40 

-o.ai> 

1.50 

4.50 

.30 

-  .60 

.50 

.80 

-  .50 

-  .a) 

1.80 

2.80 

.10 

—  .65 

.40 

.50 

-  .60 

-  .10 

1.10 

2.10 

.00 

-  .65 

.20 

.40 

-  .40 

.00 

1.00 

2.00 

-  .20 

-  .70 

.10 

.30 

-  .40 

+  .10 

.80 

2.60 

-  .20 

-  .70 

.00 

.20 

-  .40 

.10 

.70 

2.70 

-  .30 

-  .70 

-  .10 

.10 

-  .30 

.10 

.60 

2.00 

-  .30 

-  .65 

-  .20 

-  .00 

-  .30 

.10 

.60 

1.60 

-  .40 

-  .60 

-  .80 

-  .10 

-  .40 

.10 

.40 

1.10 

-  .50 

-  .60 

-  .40 

-  .20 

-  .40 

.70 

.30 

2.20 

-  .60 

-  .60 

-  .50 

-  .20 

-  .40 

I.ao 

.40 

1.50 

-  .60 

-  .80 

-  .30 

-  .20 

-  .80 

i.m 

.60 

1.10 

-  .60 

+  .40 

-  .30 

.00 

-  .30 

.80 

3.10 

1.00 

-  .70 

.10 

+  .50 

+1.10 

-  .80 

6.30 

1.80 

.90 

-  .70 

.20 

.70 

.60 

-  .30 

2.40 

1.30 

.70 

-  .70 

6.00 

.50 

.80 

-  .40 

1.58 

.90 

.60 

-  .60 

12.10 

3.80 

.10 

-  .40 

8.10 

.70 

.50 

-  .00 

6.80 

6.00 

.00 

-  .40 

6.30 

.90 

.80 

+1.10 

10.80 

3.50 

-  .10 

-  .20 

3.60 

1.80 

.20 

2.80 

8.70 

1.80 

-  .20 

.00 

2.00 

5.80 

-  .00 

1.60 

8.50 

1.10 

-  .20 

-  .10 

2.00 

7.30 

-  .10 

.50 

11.20 

.80 

-  .80 

~  .10 

1.50 

5.50 

-  .20 

-  .00 

7.80 

.50 

-  .30 

.00 

1.50 

3.60 

-  .80" 

-  .20 

6.20 

.40 

-  .40 

-  .10 

2.00 

2.80 

-  .30 

-  .30 

4.00 

.30 

-  .40 

-  .20 

2.60 

2.10 

-  .30 

-  .40 

2.80 

.20 

-  .40 

-  .20 

2.10 

1.60 

-  .40 

-  ,50 

2.00 

.10 

-  .40 

-  .10 

2.00 

1.80 

-  .40 

-  .50 

1.50 

.10 

-  .40 

-  .10 

5.00 

1.10 

-  .40 

-  .50 

1.40 

i.ai 

-  .60 

-  .20 

18.50 

1.00 

-  .60 

-  .55 

1.20 

2.30 

.50 

-  .20 

22.00 

1.00 

..... 

-  .60 

l.(M) 

-  .60 

13.50 

BLACK  WARRIOR  RIVER  AT  TUSCALOOSA,  ALA. 

A  continuous  record  of  the  jrage  lioights  at  Tuscaloosa  has  been 
kept  by  the  United  States  Engineer  Corps  since  1889.  During  1895 
and  1S90  a  number  of  discharge  raeasui'enients  were  made,  from  which 
a  rating  table  was  established.  Since  that  time  measurements  of  flow 
and  computations  of  the  discharge  have  been  made  regularly  by  the 
United  States  Geological  Surve}'.  The  station  is  described  in  Water- 
Supply  Paper  No.  48,  page  170.  The  records  are  furnished  by  R.  C 
McC'alla,  jr.,  United  States  assistant  engineer.  Recorils  of  measure- 
ments during  1000  will  be  found  in  the  Twenty-second  Annual  Report, 
Part  IV,  page  207.  The  following  measurements  were  made  during 
the  year  1001  by  K.  T.  Thomas: 

February  1:  Gage  height,  15.10  feet;  diecharge,  9,300  second-feet. 
March  15:  Qage  height,  18.72  feet;  discharge,  9,461  second-feet. 
June  27:  Gage  height,  1.77  feet;  discharge,  828  second-feet. 
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Daily  gage  height,  in  feet,  of  Black  Warrior  River,  at  Tuscaloosa,  Ala,,  for  1901. 


Day. 


1 
2 
3 
4 
5 
6 
i 

8 
9 
10 
11 
12 
i:* 
14 
15 
16 
17 
18 
19 

21 
22 
23 
24 

25 
26 
27. 
28. 
29. 
3D. 
31. 


Jan. 


Feb.  >  Mar.     Apr.    May.  i  June.' July.    Auk 


19. 
10. 
17. 
14. 

la 
11. 

10. 

9. 

8. 

8. 
17. 
JS3. 
.56. 
;i3. 
47. 
41. 
3B. 
31. 
28. 
25. 
22. 
10. 
17. 
15. 
14. 
18. 
17. 
15. 
14. 
15. 
14. 


50 

00 

90 

70 

00 

50 

251 

SO 

75  i 

30  { 

40 

70 

50 

25 

25 

45 

30 

85 

15 

15 

50 

85 

55 

35 

60 

00 

20 

50 

80 

10 

60 


15.10 
14.80 
15.00 
35.20 
42.00 
38.35 


32. 
29. 


15 
15 


28.05 

30.97 

29.75 

27.45 

25.15 

22.50 

10.60 

17.45 

15. 70 

13.70 

12.50 

11.90 

10.90 

0.95 

0.20 

8.75 

8.A5 

8.50 

8.20 

7.90 


7.50 

7.30 

8.40 

0.66 

0.70 

0.50 

0.00 

8.50 

8.05 

8.70 

20.50 

84.00 

28.50 

23.50 

10.70 

16.00 

13.00 

11.05 

10.00 

0.00 

13.00 

16.50 

16.70 

14.00 

13.80 

28.50 

37.25 

34.50 

20.00 

24.30 

24.85 


28.00 
86.60 
32.60 
35.10 
31.60 
27.50 
24.30 
20.90 
17.90 
14.60 
12.50 
11.00 
10.00 
11.35 
12.80 
13.00 
11.70 
12.80 
25.70 
30.80 
42.60 
38.00 
32.80 
28.41 
24.40 
21.  (JO 
17.00 
14.00 
12.60 
10.90 


9.40 
8.60 
7.90 
7.30 
7.00 
6.35 
6.15 
0.00 
6.70 
6.60 
6.00 
4.00 
5.00 
6.00 
8.70 
8.30 
6.80 
5.60 
4.70 
4.90 
8.30 
17.30 
10.80 
17.50 
14.10 
11.30 
O.dT) 
8.15 
7.00 
6.90 
6.35 


6.60 

12.25 

16.65 

14.80 

12.00 

11.20 

11.10 

11.50 

9.40 

7.60 

6.5(> 

6.20 

6.40 

5.60 


Oct. 

Nov. 

J.^rvO« 

5.40 

0.85 

1.60 

6.01 

.80 

1.50 

0.00 

.76 

1.40 

6.72 

1. 00 

1.40 

5.30 

1.10 

1.31 

4.60 

1.10 

I.a5 

3.45 

1.06 

1.00 

3.02 

1.00 

2.58 

2.50 

.05 

2.60 

2.31 

.90 

3.80 

2.10 

.00 

5.  (JO 

1.05 

.85 

5.80 

3.41 

1.00 

6.70 

3.30 

1.06 

7.4(J 

3.07 

1.00 

31.00 

3.80 

.08 

40.75 

3.51 

.00 

35.00 

3.00 

.03 

27.00 

2.70 

1.10 

21.50 

2.:i0 

1.30 

16.41 

2.00 

1.40 

12.10 

1.81 

1.70 

0.05 

1.61 

2.00 

7.00 

1.46 

2.05 

6.80 

1.31 

2.00 

7.30 

1.20 

1.05 

8.34 

1.05 

1.05 

0.00 

.81 

2.00 

10.06 

.55 

1.06 

36.30 

.00 

1.01 

40.00 

.90 

49.00 

TOMBIGBEE  RIVER  AT  COLUMBUS,  MISS. 

This  Station  is  located  about  1,000  feet  below  the  highway  bridge, 
li  miles  from  the  Southern  Railway  station  at  Columbus.  It  is  de- 
scribed in  Water-Supply  Paper  No.  48,  page  174.  During  11)01  the 
following  measurements  of  discharge  were  made  by  K.  T.  Th<Hna8: 

March  11:  Gage  height,  12.33  feet;  discharge,  19,425  second- feet. 
April  16:  Gage  height,  1.10  feet;  discharge.  :^,926  second-feet. 
Jnne  25:  Gage  height.  —2.50  feet:  discharge,  098  second-feet. 
October  30:  Ga^'e  height,  —Z  feet:  discharge,  657  second-feet. 

Daily  gage  height,  in  feet,  of  Tombigbee  River,  at  Columbus,  Miss,,  for  1901, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

1 

4.00 

6.00 

0.90 

2.60 

0.90 

2 

8.70 

6.90 

.80 

6.40 

.60 

3 

3.20 

6.80 

2.20 

8.00 

.20 

4 

2.00 

12.30 

2.40 

7.10 

.00 

6 

1.80 

13.20 

2.10 

6.80 

-  .30 

« 

LOO 

13.90 

1.80 

6.20 

-  .60 

7 

.70 

15.10 

1.40 

5.30 

-  .60 

8 

.10 

15.90 

1.20 

4.00 

-  .90 

9 

.00 

15.60 

l.OU 

2.90 

-l.UO 

10 

.30 

14.50 

8.80 

2.00 

-1.10 

11 

10.90 

13.00 

12.45 

1.40 

-1.20 

^2 

16.00 

12.60 

14.00 

.90 

-1.20 

L3 

19.40 

12.40 

17.80 

.70 

-  .40 

14 

21.70 

11.00 

19.40 

.70 

+3.30 

15 

22.70 

8.90 

19.00 

.90 

4.40 

16 

22.30 

6.00 

17.10 

1.20 

4.40 

17 

20.90 

4.40 

13.80 

1.50 

3.60 

18 

18.90 

3.80 

10.80 

6.00 

2.70 

1» 

16.00 

2.70 

8.00 

11.80 

2.10 

20 

13.60 

2.20 

6.30 

12.40 

2.10 

21 

9.40 

1.80 

4.00 

12.70 

6.30 

22 

6.20 

1.50 

3.50 

13.50 

6.70 

23 

8.80 

1.2D 

3.20 

13.50 

6.30 

24 

3.00 

1.00 

3.10 

11.80 

5.30 

26 

5.90 

1.00 

2.80 

8.20 

4.00 

» 

6.50 

1.10 

2.60 

6.10 

2.20 

ZI 

6.30 

1.20 

2.20 

3.40 

1.50 

28 

6.00 

1.00 

1.90 

2.50 

1.80 

29 

6.80 

^> ...» . 

1.60 

1.80 

1.70 

3D 

6.70 

1.40 

1.30 

1.20 

31 

6.60 

2.30 

.90 

June.  I  July. 


1.30 
3.10 
3.80 
3.90 
3.50 
3.10 
2.80 
1.90 
1.40 
1.00 

-  .10 

-  .70 
-1.00 

-  .90 

-  .80 

-  .80 
■  .80 
-1.00 

1.20 
-1.70 


-2. 

■2. 

1. 

2. 

2. 


-2. 
2. 


00 
20 
2.40 
2.60 
2.50 
2.60 
2.60 
2.60 
2.70 
2.60 


-3 


3. 
3. 
3. 


1.60 
2.40 
2.40 
10 
40 
60 
60 
60 
2.70 
2.80 
2.80 
2.90 
3.00 
3.10 
10 
3.20 
3.20 
00 
00 
00 
2.00 
1.90 
2.30 
2.50 
2.60 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 


Aug. 

Bept 

-3.20 

-0.40 

-3.40 

-  .90 

-3.50 

-1.30 

-3.40 

-1.60 

-3.30 

-1.60 

-3.20 

-1.90 

-3.00 

-2.00 

-2.80 

-2.20 

-2.80 

-2.30 

-2.9U 

-2.40 

-2.90 

-2.50 

-3.10 

-2.50 

-3.00 

-2.40 

-3.20 

-2.10 

-1.50 

-1.80 

+4.00 

-1.00 

11.00 

-  .20 

12.40 

+2.50 

12.40 

3.40 

14.00 

3.50 

15.60 

2.60 

15.90 

1.40 

14.80 

.40 

12.10 

-  .60 

8.90 

-1.20 

6.50 

-1.60 

4.10 

-1.90 

2.00 

-2. 10 

1.60 

-2.20 

1.10 

-2.30 

.90 

Oct.    I    Nov. 


2.30 

-2.00 

-2.20 

-2.20 

2.50 

-2.60 

2.60 

2.70 

2.70 

2.80 

-2.80 

2.80 

-2.60 

-2,50 

-2.20 

2.00 

2.00 

-2.20 

,30 

40 

50 

60 

70 

80 

-2.90 

-2.90 

-2.90 

2.90 

-3  00 

-3.00 

-3.00 


2. 

2. 

■2. 

•2. 

2. 

.9 


-3.00 

-3.00 

3.00 

-2.90 

-2.90 

2.90 

-3.00 

-2.80 

-2.80 

2.80 

-2  70 

-2.80 

2.80 

-2.80 

-2.80 

■2.70 

2.70 

2.70 

2.60 

2.50 

-2.40 

2.20 

.30 

10 

00 


2. 

2. 

-2. 


-1.90 


■1. 

1. 

■2. 


80 
80 
00 


-2.10 


UVCm 


-2.20 

-2.20 

-2.30 

-2.30 

-2.20 

-2.20 

-2.20 

-2.10 

-2.00 

-1.80 

-1.10 

-  .50 

+  .10 

4.50 

9.50 

9.80 

9.20 

9.80 

10.00 

8.80 

5.90 

4.80 

2.40 

1.40 

.80 

.70 

I.IO 

1.00 

9.00 

11.00 

9.60 
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TOMBIGBEB  RIVER  NEAR  EPES,  ALA. 

A  record  of  gage  heights  has  been  kept  at  this  station  for  the  last 
ten  years  by  the  Alabama  Great  Southern  Railway  Company.  The 
station  is  described  in  Water-Supply  Paper  No.  48,  page  175.  During 
1901  the  following  measurements  were  made  by  K.  T.  Thomas: 

Janaary  31:  Gage  height,  12.70  feet;  discharge,  13,738  second- feet. 
March  14:  Gage  height,  21.10  feet;  discharge,  23,824  second-feet. 
Jnne  28:  Gage  height,  1  foot;  discharge,  1,496  second-feet. 
November  13:  Gage  height,  0.70  foot;  discharge,  1,290  second-feet 

Daily  gage  height,  in  feet ^  of  Tonibigbee  River  near  Epes,  AUu,for  1901, 


Day. 

.Tan. 

10.00 

10.00 

9.00 

8.00 

7.00 

6.00 

5.&0 

6.00 

4.50 

4.00 

18.00 

29.  SO 

88.00 

35.00 

36.00 

38.  UO 

30.00 

39.60 

40.00 

40.60 

30.00 

38.00 

34.  SO 

29.00 

24.60 

20.00 

16.00 

15.00 

14.00 

13.00 

12.70 

Feb. 

12.00 

10.50 

16.80 

21.50 

25.50 

26.50 

27.50 

29.00 

30.50 

31.00 

31.00 

31.00 

30.00 

29.50 

28.50 

26.00 

23.00 

16.00 

12.00 

10.00 

8.50 

8.00 

7.60 

7.00 

6.50 

6.60 

6.50 

6.50 

Mar. 

Apr. 

13.00 

13.50 

15.50 

18.00 

17.00 

16.00 

15.00 

14.00 

11.00 

9.50 

8.00 

7.50 

9.00 

8.00 

7.00 

7.00 

6.50 

20.00 

28.00 

29.50 

30.00 

29.50 

28.60 

28.00 

27.00 

24.00 

18.00 

13.00 

11.00 

8.00 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1.50 
6.00 
2.50 
1.50 
1.50 
1.50 
1.50 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
^.00 

l.w 

1.00 
1.00 
.50 
.50 
.50 
.60 
.50 
.50 
.50 
.50 

Nov. 

Dec. 

1 

6.50 

6.50 

9.00 

9.00 

8.50 

7.00 

6.50 

6.50 

6.50 

13.00 

18.00 

19.50 

20.00 

24.50 

25.50 

26.50 

26.50 

28.00 

26.00 

23.00 

20.00 

17.00 

12.50 

11.00 

12.00 

13.60 

13.50 

11.50 

10.00 

9.00 

13.50 

7.50 
7.00 
6.00 
6.00 
4.50 
5.00 
4.00 
3.50 
3.50 
3.00 
3.00 
8.50 
4.00 
7.00 
8.00 
8.50 
8.00 
7.00 
6.50 
9.00 
12.00 
12.00 
11.50 
11.00 
10.00 
8.00 
6.50 
6.50 
6.50 
6..^ 
7.00 

5.50 
6.00 
7.00 
9.00 
9.00 
ll.Of) 
12.00 
10.00 
8.00 
6.50 
6.50 
4.60 
4.00 
3.50 
8.50 
3.50 
8.00 
3.00 
2.50 
2.00 
2.00 
2.00 
1.50 
1.20 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

l.Ot) 

1.<I0 

1.00 

1.00 

1.00 

.50 

.¥) 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

1.00 

1.00 

l.(« 

1.00 

1.00 

1.00 

.50 

.50 

.50 

-.20 

--.20 

-.20 

....... 

15.00 
20.00 
22.50 
23.00 
24.00 
24.50 
26.00 
26  50 
26.00 
25.00 
23.00 
19.00 
12.00 
6:50 
5.50 

5.50 
4.00 
3.50 
2.50 
2.00 
2.UI 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.00 
1.00 
1.00 
1.50 
2.00 
2.50 
6.00 

"f.'so" 

7.50 
7.00 
5.50 
4.00 
3.00 
2.00 
1.50 
1.60 
1.50 

0.70 

.70 

.70 

.00 

.00 

.00 

.00 

.00 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

1.00 

1.70 

1.70 

J. 50 

1.50 

1.70 

1.70 

1.80 

1.80 

2.00 

2.00 

2.00 

1.90 

1.80 

1.70 

2 

8 

l.TtJ 
1.70 

4 

;i.50 

6 

2.00 

6 

2.00 

7 

2.00 

8 

3.50 

9 

5.90 

10 

6.50 

11 

5.50 

12 

4.70 

13 

4.30 

14 

13.  tN) 

15 

19.  .lO 

16 

Zi.W 

17 

23.(0 

18 

StS-.W 

19 

22.00 

20 

21 

20.011 

18.  ri) 

22 

U.iri) 

23 

12.  in 

24 

9.U) 

25 

8.UI 

26 

7.m 

27 

28 

7.«) 
IS.  (in 

29 

30 

31 

20.(0 
26.  (O 
27.00 

PEARL  RIVER  AT  JACKSON,  MISS. 

This  station  was  established  June  24,  1901,  and  is  situated  at  the 
highway  bridge  2  miles  from  the  Union  station  of  Jackson  and  one- 
eighth  of  a  mile  above  the  Alabama  and  Yicksburg  Railway  bridge. 

The  gage  is  a  wire  gage  fastened  to  the  guard  timber  on  the  down- 
stream side  of  the  bridge.  The  rod  is  10  feet  long,  graded  to  feet  and 
tenths,  and  is  marked  with  staples  and  brass  figures.  Above  10  feet 
the  guard  timber  is  marked.  The  bench  mark  is  the  downstream  end 
of  the  top  of  the  iron  crossbeam  120  feet  from  the  right-bank  end  of 
the  bridge,  which  latter  is  the  initial  point  for  soundings.  The  ele- 
vation of  the  bench  mark  is  39  feet  above  datum.  The  bridge  floor  at 
the  same  point  is  40.15  feet  above  datum. 

The  observer  is  James  Hurst.  The  following  discharge  measure- 
ments were  made  during  1901  by  K.  T.  Thomas: 

Jnne  24:  G-age  height,  2.10  feet;  discharge,  430  second-feet 
August  15:  Gage  height,  5.85  feet;  discharge,  1,880  second-feet. 
October  28:  Gage  height,  1.55  feet;  discharge,  262  second-feet 
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Daily  gage  height,  in  feet,  of  Pearl  River  at  Jackson^  Miss.,  for  1901, 


Day. 

June.  ' 

July. 

1.90 
1.70 
1.80 
1.80 
1.70 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.60 
1.80 
1.70 
1.70 
1.70 
1.70 
1.60 
1.70 
1,70 
1.70 
1.80 
2.20 
2.00 
1.90 
1.90 
1.80 
1.80 
1.60 

Aug. 

1.50 
1.50 
1.50 
1.40 
1.30 
1.30 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.30 
1.40 
1.60 
1.80 
2.10 
2.60 
3.70 
4.50 
6.00 
8.30 
7.40 
7.40 
7.30 
7.30 
7.40 
7.60 
6.90 
6.90 
0.70 

Sept. 

Oct. 

1.90 
1.80 
1.60 
1.40 
1.50 
1,60 
1.50 
1.50 
1.40 
1.40 
1.30 
1.40 
2.00 
3.00 
3.40 
3.40 
3.00 
2.10 
2.30 
2.10 
2.00 
1.90 
1.80 
1.80 
1.70 
1.70 
1.60 
1.60 
1.60 
1.50 
1.40 

Nov. 

1.40 
1.30 
1.30 
1.40 
1.20 
1.00 
1.30 
1.50 
1.80 
1.80 
1.60 
1.60 
1.60 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.60 
1.60 
1.80 
1.90 
2.10 
2.40 
2.70 
3.30 
3.50 
3.70 
3.70 

1 

5.90 
5.70 
5.60 
5.40 
5.30 
4.70 
3.90 
3.50 
3.20 
3.00 
2.00 
2.60 
2.50 
2.30 
2.30 
2.50 
2.80 
3.40 
3.40 
3.60 
3.80 
3.70 
3.50 
3.10 
2.20 
2.40 
2.50 
2.60 
2.3f) 
2.10 

3.50 
3.30 

«" 

3 

4 

J;:::::::::::::::::::::::::::::::::::::::;:::: 

<-...••••«.. •.....•.....* .......... 





3.40 
3.20 
3.30 
3.*l 
3.20 

8 

9 

10 

11 :.... 

12 

•  ..- 

3.40 
3.90 
4.20 
5.40 
6.80 

13 

^.  .. 

6.40 

14 

10.00 

15            

14.90 

1« : 

^ 

15.00 

17 

15.20 

18 

'  15.90 

15.40 

30 

15.00 

21 

14.60 

22 

14.30 

23 

13.20 

»* 

25 

36 

2.10 
2.10 
S.00 
2.00 
1.90 
2.00 
2.10 

12.60 
12.70 
11.90 

27    

11.30 

38 - 

10.60 

29 

13.60 

30. 

14.60 

31 

15.00 

EASTERN  MISSISSIPPI  KIVEli  I>11A1NAGE. 

YAZOO  RIVER  AT  YAZOO   CITY,   MISS. 

A  gage  has  been  maint<aiiied  at  this  point  by  the  Engineer  Corps  of 
the  Army.  It  was  replaced  in  1001  by  a  new  gage  rod  in  three  sec- 
tions, marked  with  brass  figures  and  brass  tacks,  the  section  being 
placed  as  follows:  The  lowest,  marked  from  —3.0  to  +•^.5  feet,  is 
attached  to  the  protecting  work  of  the  bridge;  the  middle  section, 
marked  from  4.5  to  18.5  feet,  is  attached  to  the  piling  that  protects 
the  bridge  pier;  the  uppermost  section,  continuing  the  gradation  up 
to  32.3  feet,  is  on  a  post  under  the  approach  to  the  bridge.  The  high- 
est known  water  occurred  in  1S8"2,  reaching  a  gage  height  of  3G.5  feet; 
the  lowest  occurred  on  October  15  to  17,  and  20  to  22,  1896,  with  a 
gage  height  of  —2.8  feet.  The  danger  line  is  at  25  feet.  A  bench 
mark  was  established  on  the  top  of  the  upstream  cylinder  of  the 
second  pier  from  the  left  bank  at  a  distance  of  85  feet  from  the  initial 
point  for  soundings,  which  is  on  the  downstream  end  of  iron  bridge 
on  left  bank.  The  elevation  of  the  mark  is  35.85  feet  above  zero  of 
the  gage.  Other  important  bench  marks  in  Yazoo  City  are  the  follow- 
ing: P.  B.  M.  12,  Yazoo  City,  is  a  copper  bolt  in  stone  underground,  sur- 
mounted by  an  iron  pipe  and  cap,  in  the  north  corner  of  county  court- 
house yard.  It  is  44.1  feet  above  the  zero  of  gage  and  116.2  feet  above 
mean  sea  level.  P.  B.  M.  13,  Yazoo  City,  is  a  copper  bolt  in  stone 
under  ground,  surmounted  by  an  iron  pipe  and  cap,  in  north  corner  of 
public  school  3''ard,  near  Washington  and  Main  streets.  It  is  29.2  feet 
above  the  zero  of  gage  and  101.3  feet  above  mean  sea  level. 
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Discharge  measurements  are  made  by  P.  C.  Battaile,  from  the  city 
toll  bridge,  one-half  mile  northwest  from  the  Illinois  Central  station. 

The  following  measurements  were  made  during  11)01   by  K.  T. 

Thomas : 

March  9:  Gage  height,  11.80  feet;  discharge,  11,618  second-feet. 
April  12:  G-age  height,  13.40  feet;  discharge,  11,779  second-feet 
June  22:  Gage  height,  2.92  feet;  discharge,  3,985  second-feet 

Daily  gage  height^  in  feet,  of  Yazoo  Ui'ver,  at  Yazoo  City,  Miss,,  for  1900. 


Day. 


1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

U 

15 

le 

17 
18 
19 
20 
21 
22 
23 
24 
25 
2B 
27 
28 
29 

:io 

31 


Jan. 


5.0 
4.6 
4.3 
4  0 
3.5 
3.0 
2.4 
1.7 
1.2 
.9 
1.3 
1.3 
1.0 
1.0 
1.6 
2.1 
2.5 
2.8 
3.0 
3.3 
3.5 
3.6 
3.7 
3.7 
3.6 
3.4 
3.1 
2.7 
2.3 
1.8 
1.4 


Fob. 


1.0 

.7 

.4 

.4 

.4 

.3 

.2 

.2 

1.1 

1.5 

2.0 

3.2 

4.9 

6.0 

6.9 

7.5 

8.0 

8.3 

8.5 

8.8 

9.9 

10.5 

11.0 

11.4 

12.1 

12.4 

12.5 

14.4 


Mar. 


15.0 
15.0 
15.0 
15.3 
15.4 
15.4 
15.5 
16.0 
16.1 
16.2 
16.3 
16.4 
16.5 
16.5 
16.5 
17.0 
17.2 
17.3 
18.8 


6 
5 


2 
5 


19. 

19. 

19.8 

20.0 

20. 

20. 

20.5 

20.5 

20.5 

20.3 

20.2 

20.0 


Apr. 


19.7 
19.5 
19.2 
18.8 
18.5 
18.1 
17.6 
17.0 
16.4 
15.6 
17.6 
17.2 
17.0 
17.0 
17.2 
17.6 
21.5 
24.4 
21.8 
22.0 
22.0 
22.0 
22.2 
22.2 

22!  3 
^.3 
22.9 
23.0 


May. 


28.9 
22.9 
22.9 
22.9 
22.8 
22.7 
22.6 
22.4 
22.3 
22.0 
21.7 
21.4 
21.0 
20.7 
20.3 
2U.0 
19.6 
19.2 
18.6 
18.0 
17.4 
16.6 
16.0 
15.0 
13.8 
12.7 
11.6 
10.4 
9.2 
8.0 
7.1 


June.  July. 


8.0 

0.5 

8.1 

8.3 

8.6 

9.4 

JO.  3 

11.0 

11.5 

12.0 

12.6 

13.1 

13.9 

17.6 

17.3 

17.6 


,7 
1 
8 


17. 

18. 

18. 

19.1 

19.8 

21).  0 

20.0 

20.2 

20.3 

20. 5 

20.8 

20.8 

20.9 

21.0 


21.1 
21.2 
21.3 
21.4 
21.6 
21.6 
21.7 
21.9 
22.0 
22.1 
22.1 
22.1 
22.1 
22.1 
22.0 
21.9 
21.9 
21.8 
21.6 
22.3 
22.0 
21.5 
21.2 
20.0 
20.6 
20.5 
20.4 
20.2 
19.9 
19.4 
19.0 


Aug. 

Sept. 

Oft. 

18.7 

0.6 

1.6 

18.2 

.6 

1.5 

17.8 

.6 

1.4 

17.4 

.7 

1.2 

17.0 

.7 

.9 

16.5 

.6 

.6 

16.0 

.4 

.2 

15.6 

.1 

.1 

14.7 

.9 

.3 

13.7 

.9 

.5 

12.9 

.8 

.7 

11.7 

.8 

.7 

10.6 

.7 

.6 

9.2 

.6 

.5 

7.8 

.5 

.3 

6.5 

.4 

.1 

5.3 

.3 

.3 

4.3 

.2 

.8 

3.5 

.1 

.9 

2.8 

.1 

1.0 

2.4 

.6 

.9 

2.0 

.6 

1.3 

1.7 

.5 

1.4 

1.4 

.7 

1.2 

1.2 

.0 

1.9 

1.0 

.4 

3.9 

.9 

.9 

6.0 

.8 

1.3 

7.1 

.7 

1.6 

8.0 

.6 

1.6 

8.7 

.6 

9.1 

Nov 


9.6 
9.6 
9.6 


I>ec 


9. 
5. 
9. 
9. 

8. 
8. 
8. 

7. 
7. 


6.8 
6.2 
5.5 
4.7 
3.9 
3.2 
2.5 
2.1 
1.6 
1.4 
2.2 
3.6 
5.0 
6.2 
7.0 
8.0 
8.6 
9.1 


6 

8 


5 

7 
9 


0. 

9. 
lU.O 
10.3 
IU.5 
10.8 
11.1 
11. 
11. 
11. 
13.0 
U5.1 
12.2 
i«g .  •# 
12.  U 
11.7 
11.5 
11- 1 
10.7 
11.8 
11. 
10 
10 
10. 
10  5 
10.5 
10.2 
10.8 
11.1 
11-4 
11.7 


I 
7 
5 
5 


Daily  gage  height ^  in  feet,  of  Yazoo  River  at  Yazoo  City,  Miss,,  for  1901, 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
10. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

11.8 

16.8 

11.9 

16.7 

12.1 

17.7 

12.2 

18.2 

12.3 

17.8 

12.4 

17.6 

12.4 

17.6 

12.4 

18.0 

12.4 

17.7 

12.4 

17.8 

18.3 

17.7 

18.2 

17.9 

17.6 

17.9 

17.6 

17.8 

17.8 

17.7 

17.8 

17.7 

17.3 

17.7 

17.8 

17.6 

17.7 

17.5 

17.6 

17.5 

17.5 

17.4 

17.4 

17.3 

17.3 

17.2 

17.4 

17.1 

17.4 

17.0 

17.3 

16.8 

17.3 

16.5 

17.3 

16.2 

17.2 

17.1 

17.0 

Mar. 


16.4 
16.0 
15.6 
15.1 
14.7 
14.1 
13.4 
12.6 
11.8 
12.0 
12.3 
12.4 
12.6 
12.9 
13.0 
13.1 
13.3 
13.5 
13.7 
14.0 
14.3 
14.7 
15.0 
15.5 
15.9 
16.2 
16.2 
16.2 
16.3 
16.3 
16.6 


Apr. 

May. 

16.5 

16.6 

16.4 

16.6 

16.2 

16.5 

16.0 

16.3 

15.6 

16.0 

15.3 

15.8 

14.9 

15.6 

14.5 

15.5 

14.2 

15.4 

13.9 

15.2 

13.7 

15.2 

18.6 

16.2 

13.4 

16.2 

13.3 

15.5 

13.1 

15.5 

12.9 

15.4 

12.8 

15.4 

14.4 

15.4 

14.6 

15.1 

14.8 

14.7 

16.2 

14.2 

16.5 

13.2 

15.8 

11.9 

16.0 

10.7 

16.1 

11.7 

16.3 

Vi  2 

16.5 

11.3 

16.3 

10.7 

16.6 

10.2 

16.6 

9.5 

0.2 

June. 


9.0 
8.1 
7.6 
7.5 
7.4 
7.2 
7.5 
7.0 
6.5 
6.1 
5.7 
5.4 
5.0 


7 
5 
2 
1 
9 

6 
3 


3.0 

2.6 

2.2 

1.8 

1.4 

1.0 

.6 

.3 

.1 


July. 

Aug. 

Sept. 

-0.1 

-1.4 

9.1 

-  .2 

-1.4 

8.9 

-  .3 

-1.4 

8.4 

-  .3 

-1.3 

7.8 

-  .2 

-1.0 

7.0 

-  .1 

-  .7 

6.2 

+  .1 

-  .8 

6.3 

.3 

-1.0 

4.8 

.4 

-1.2 

3.4 

.4 

-1.3 

2.5 

.3 

-1.4 

1.8 

.1 

-  .1 

1.1 

-  .3 

-  .3 

1.0 

-  .6 

-  .7 

2.5 

-  .9 

+1.2 

2.5 

-1.0 

2.0 

3.0 

-1.2 

1.2 

3.5 

-1.2 

1.8 

4.7 

-1.2 

2.6 

5.9 

-1.2 

8.8 

7.0 

-  .5 

4.9 

7.7 

-  .3 

5.6 

8.2 

-  .7 

6.1 

8.3 

—      .   i 

6.5 

8.3 

-  .8 

6.9 

8.3 

-  .9 

7.3 

8.1 

-1.0 

8.4 

8.0 

-1.1 

8.3 

7.8 

-1.2 

8.8 

7.7 

-1.3 

9.0 

7.6 

-1.4 

9.1 

Oct. 


7.4 
7.3 
7.0 
6.9 
6.8 
6.5 
6.0 
5.6 
4.8 
4.0 
3.1 
2.3 
1.7 
1.1 
.7 
.4 
.2 

0 

-  .8 

-  .5 

-  .7 

-  .7 

-  .8 

-  .8 

-  .8 

-  .9 
-1.0 
-1.1 
-1.1 
-1.3 
-1.4 


Not. 


-1.5 
-1.5 
-1.5 
-1.0 


I>ec. 


3 
4 

5 
5 


7 
7 


-1. 

-1. 

-1, 

-1 

-1.6 

-1.5 

-1.5 

-1.6 

-1.6 

-1. 

-1. 

-1.8 

-1.8 

-1.8 

-1.7 

-1.7 

-1.7 

-1.4 

-  .4 

-  .1 

-  .1 

-  .1 
+  .6 

.6 
.6 
.5 


-f2 


1 
1 
0 
4 
5 
5 
6 
8 
1 


S.5 
2.3 
2L8 
3.5 
6-7 
ft.9 
7.3 
8.0 

8  7 

9.5 

9.7 
9.S 

9  8 
9.8 
9.8 
9.7 
9.7 

10.0 
ll.« 
11.5 
11.4 
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YOUGHIOGHENY   RIVER  AT  FRIENDSVILLE,  MD. 

This  station,  which  was  established  by  E.  G.  Paul  on  August  17, 1898, 
is  located  at  the  iron  highway  bridge  connecting  the  east  and  west 
imrtions  of  the  village.  It  is  described  in  Water-Supply  Paper  No. 
^^j  pag^  177.  Results  of  measurements  for  1900  will  be  found  in  the 
Twenty-second  Annual  Report,  Part  IV,  page  220.  During  1901  the 
following  measurements  were  made  by  E.  G.  Paul: 

July  37, 1901:  Gage  height,  4.10  feet;  discharge,  132  seoond-feet. 
November  8,  1901:  Gage  height,  8.90  feet;  discharge,  89  second- feet. 

Daily  gage  height,  in  feet^  of  YoughiogJieny  River  at  Friendsville,  Md. ,  for  1901, 


Day. 

1 

Jan. 

Feb. 

Mar. 

Apr. 

5.80 
5.80 
5.4C 
5.90 
6.20 
7.50 
8.40 
8.00 
7.00 
6.60 
6.50 
6.40 
6.80 
6.80 
6.80 
6.10 
6.00 
5.90 
5.80 
5.90 
7.80 
7.50 
7.10 
6.00 
6.60 
6.40 
6.10 
6.10 
5.90 
5.70 

May. 

5.60 
5.80 
5.20 
5.00 
5.00 
4.90 
4.70 
4.60 
4.80 
5.00 
5.80 
6.90 
5.80 
5.70 
5.60 
5.60 
5.50 
5.40 
5.20 
5.10 
5.00 
5.00 
5.10 
5.10 
5.20 
5.90 
7.00 
7.80 
7.10 
6.80 
6.50 

June. 

July. 

4.40 
4.30 
4.20 
4.20 
4.20 
4.20 
4.10 
4.10 
4.00 
4.00 
4.00 
4.10 
4.10 
4.10 
4.10 
4.20 
5.20 
6.10 
4.80 
4.30 
4.20 
4.10 
4.10 
4.20 
4.10 
4.10 
4.10 
4.10 
4.10 
4.00 
4.00 

Aug. 

4.00 
4.00 
4.00 
4.00 
4.00 
4.10 
4.10 
4.10 
4.10 
4.00 
4.00 
4.10 
4.20 
4.80 
4.20 
4.10 
4.10 
4.10 
4.20 
4.20 
4.20 
4.80 
4.40 
4.60 
4.40 
4.30 
4.20 
4.20 
4.10 
4.10 
4.10 

Sept. 

4.10 
4.00 
4.00 
4.00 
4.U0 
4.00 
3.90 
8.90 
8.90 
3.90 
4.10 
4.10 
4.20 
4.80 
4.80 
4.40 
4.40 
4.80 
4.20 
4.20 
4.10 
4.10 
4.00 
4.00 
4.00 
4.0O 
8.90 
3.90 
3.90 
3.90 

Oct. 

Nov. 

3.90 
8.90 
3.90 
3.90 
3.90 
3.90 
8.00 
3.90 
8.90 
3.90 
3.90 
4.00 
4.00 
4.10 
4.10 
4.00 
4.00 
4.00 
4.00 
4.10 
4.20 
4.80 
4.40 
4.40 
4.50 
4.40 
4.40 
4.40 
4.80 
4.50 

l^wC* 

1 

5.00 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
5.20 
5.70 
5.90 
6.80 
5.90 
5.70 
5.50 
5.40 
5.10 
4.90 
4.90 
5.90 
5.20 
6.20 
5.10 
5.10 
5.10 
•6.00 
>5.00 
•5.00 
•5.00 
•6.00 

•6.00 
•6.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
500 
5.00 
5.00 
5.00 
5.00 
5.U0 
5.U0 
5.00 
5.00 
5.00 
5.00 
6.00 
5.00 
5.00 
5.00 
6.00 
5.00 
5.00 
5.00 

5.00 
6.00 
6.90 
6.70 
6.50 
6.40 
6.10 
5.70 
6.40 
8.50 
8.20 
7.60 
7.10 
6.90 
6.70 
6.60 
6.40 
6.20 
5.90 
5.80 
5.70 
5.00 
5.50 
5.40 
5.40 

5.ao 

5.80 
6.00 
5.80 
5.60 
5.40 

6.80 
6.80 
5.40 
5.20 
5.00 
5.20 
5.20 
5.80 
5.60 
5.20 
5.00 
4.90 
4.80 
4.80 
5.00 
5.40 
5.10 
5.00 
4.90 
4.70 
4.70 
4.70 
4.60 
4.50 
4.60 
4.40 
4.60 
4.80 
4.60 
4.50 

8.90 
3.90 
8.90 
8.90 
3.90 
3.90 
3.90 
3.90 
8.90 
8.60 
8.90 
3.90 
3.90 
3.90 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
3.90 
3.90 
3.9(^ 
3.90 
3.00 
3.90 
3.90 
3.90 

4  40 

2      

4  70 

3 

5.60 

4 

6.90 

5 

6  40 

6 

6.40 

7 

6.10 

8 

6.00 

g 

6.80 

10 

6.80 

11 

6.00 

12 

5.80 

13 

5.40 

14 .. 

7.80 

L5 

9.80 

16 

7.80 

17 

7.40 

18 

6.70 

19 

5.40 

ao 

5.00 

21 

4.90 

22 

4.80 

23 

4.80 

34 

4.80 

25 

4.90 

28:: 

4.00 

27 

4.90 

28 

4.50 

20 

7.20 

.39 

7.80 

31.. 

6.70 

•Frozen. 


INDIAN   CREEK. 

The  following  data  relative  to  the  run-off  of  Indian  Creek  water- 
shed in  Westmoreland  and  Fayette  counties,  Pa.,  from  August,  181)2, 
to  July,  1893,  were  furnished  by  Charles  H.  Knight,  of  Rome,  N.  Y. 
The  computations  are  based  upon  daily  measurements  at  weirs  of 
standard  form,  two  weirs  and  two  rain  gages  being  used. 
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Estimated  monthly  dxHcharge  of  Indian  Creek,  Pennsylvania, 

[Drainaere  area,  130  square  miles.] 


Month. 


Mean 
flow  in 
second- 
feet. 


Angust  ... 
September 
October . . . 
November . 


1892. 


81.4 
15.2 
12.6 

48.8 


December 102.8 

1898. 

January ,  198.5 

February _ I  659.0 

March 290.5 

April _ j  278.0 

May I  523.3 

June 41.3 

July  ... I  18.1 


Theyear 181.3 


Ban-off. 


Second- 
feet  per 
square 
mile. 


0.26 
.18 
.105 
.41 
.86 


1.61 
5.50 
2.42 
2.32 
4.86 
.34 
.11 


1.51 


Depth  in 
inches. 


0.30 
.14 
.12 
.46 

1.00 


1.86 
5.72 
2.79 
2.59 
5.02 
.38 
.13 


20.5 


Rainfall 
in  inches. 


Percent- 
age of 
run-off  to 
rainfall. 


2.00 
1.43 
.34 
3.50 
2.06 


2.89 
5.94 
.73 
4.86 
6.39 
3.23 
1.77 


35.14 


15.08 
9.8)) 
35.55 
12.99 
47.96 


64.34 
96.31 
382.27 
53.18 
78.69 
11.90 
7.13 


58.34 


CHEAT  RIVER  NEAR  UNEVA,   W.  VA. 

This  station  was  established  July  8,  1899,  by  E.  G.  Paul.  It  is 
described  in  Water-Supply  Paper  No.  48,  page  177.  The  station  was 
discontinued  I)eceml)er  31, 1900,  and  the  following  discharge  measure- 
ments were  made  during  1901  by  E.  G.  Paul: 

July  26:  Gage  height,  2.30  feet;  discharge,  704  second-feet. 
November  5:  Gage  height,  1.45  feet;  discharge,  222  second- feet 

GREENBRIER  RIVER  AT  ALDERSON,    W.   VA. 

This  station,  which  wtis  established  by  C.  C.  Babb  and  D.  C.  Hum- 
phrej'^s  on  August  1, 1895,  is  described  in  Water-Supply  Paper  No.  48, 
page  178.  Records  of  measurements  during  1900  will  be  found  in  the 
Twenty-second  Annual  Report,  Part  IV,  page  221.  During  1901  the 
following  measurements  were  made  by  D.  0.  Humphrey's: 

March  27:  Gage  height,  3.45  feet;  discharge,  3,139  second-feet. 
July  30:  Gage  height,  1.73  feet;  discharge,  276  second-feet. 
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Daily  gage  lieigkt^  in  feet^  of  Greenbrier  River  at  Alderson,  W,  Va.,  for  190 J, 


1. 
•> 

3 

4. 

5- 

6. 

7. 
H. 


10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

LS. 

19. 

3) 

21. 
*** 

SJ. 
24. 

25. 
36. 
27. 
28. 
29. 

ai. 

31. 


Day. 


Jan. 


2.37 
2.53 
2.55 
2.35 
2.25 
2.18 
2.25 
2.23 
2.18 
2.12 
2.25 
0.3i3 
6.55 
4.63 
3.85 
3.40 
3.06 
2.92 
2.55 
2.52 
,25 
,35 
54 
,55 
70 
90 
87 
2.85 
2.85 
2.56 
2.52 


2. 
2. 
2. 
2. 
2. 
2. 
2. 


Fob. 

Mar. 

Apr. 

May. 

2.33 

2.10 

2.80 

2.95 

2.20 

2.10 

2.85 

2.83 

2.26  .  2.10 

4.75 

2.80 

2.6"  I  2.10 

7.05 

2.63 

2.65 

2.85 

5.33 

2.50 

2.43 

4.40 

5.23 

2.43 

2.25 

3.40 

6.55 

2.37 

2.40 

3.06 

5.45 

2  33 

2.50 

2.98 

4.50 

2  33 

3.06 

8.00 

4.00 

2.48 

3.25 

5.80 

3.40 

3.45 

3.08 

6.80 

3.35 

3.13 

2.85 

4.65 

3.30 

3.00 

2.60 

3.90 

3.45 

2.92 

2.47 

3.58 

6.61 

2.75 

2.45 

3  33 

5.40 

2.63 

2.50 

3.05 

4.60 

2.52 

2.50 

2.85 

4.38 

2.45 

2.53 

2.70 

4.10 

2.49 

2.25 

2.68 

7.11 

2.48 

2.65 

2.65 

9.10 

2.50 

2.30     3.17 

6.50 

8.38 

2.42    3.30 

5.30 

8.40 

2.45     3.06 

4.03 

5.70 

2.50  1  2.90 

4.44 

4.25 

2.a5  1  2.85 

4.17 

3.65 

2.25 

3.40 

3.88 

8.01 

2.10 

3.i0 

3.62 

8.75 

3. 28 

3.35 

6.38 

2.98 

3.10 

5.40 

2.851 

4.45 

Jnne.  July. 

Aug. 

Sept. 

3.85 

3.52 

1.77 

2.65 

3.43 

3.25 

1.72 

2.95 

3.15 

3.00 

1.68 

2.55 

2.98 

3.33 

1.63 

2.33 

2.80 

3.63 

1.64 

2.18 

2.65 

3.37 

1.70 

2.08 

2.90 

3.95 

2.40 

1.98 

3.00 

3.45 

2.52 

1.92 

3.33 

2.97 

2.25 

1.90 

2.96 

2.65 

2.04 

1.85 

2.75 

2.45 

1.90 

1.85 

2.50 

2.30 

1.95 

1.83 

2.42 

2.20 

2.35 

2.60 

2.46 

2.13 

2.05 

2.30 

2.58 

2.17 

3.08 

2.10 

4.80 

2.38 

2.68 

1.98 

8.95 

2.45 

2.42 

1.90 

5.95 

2.38 

2.30 

2.10 

5.05 

2.45 

2.20 

3.10 

4.10 

2.33 

2.08 

2.60 

3.55 

2.30 

2.53 

2.30 

3.25 

2.20 

2.65 

2.15 

3.40 

2.  OH 

2.38 

2.04 

6.84 

1.98 

2.27 

1.9J2 

4.80 

1.90 

2.25  1  1.88 

3.80 

1.93 

2.20 

l.HT) 

3.55 

1.90 

3.30 

1.77 

3.90 

1.  75 

3.05 

1.75 

3.54 

1.76 

2.55 

1.70 

4.20 

1.7:3 

2.  a) 

1.70 

1.70 

2.23 

Oct, 

Nov. 
1.45 

Doc. 

1.75 

1.63 

1.73 

1.38 

1.63 

1.64 

1.45 

1.60 

1.63 

1.45 

2. 15 

1.62 

1.50 

3.;i5 

1.60 

1.50 

2.83 

1.60 

1.46 

2.50 

1.80 

1.45 

2.aB 

1.60 

1.47 

2.30 

1.58 

1.46 

2.20 

1.55 

1.45 

2.58 

1.55} 

1.45 

3.30 

1.55 

1.60 

2.80 

1.58 

1.52 

2.60 

1.60 

1.50 

13.33 

1.61 

1.60 

7.42 

1.62 

1.50 

4.75 

1.62 

1.50 

3.70 

1.63 

1.50 

3.25 

1.64 

1.50 

2.95 

1.65 

1.48 

2.68 

1.65 

1.47 

2.30 

1.66 

1.45 

2.30 

1.66 

1.50 

2.:W) 

1.66 

1.60 

2.35 

1.67 

1.80 

2. 45 

1.63 

1.80 

2.45 

1.58 

l.HO 

2.45 

1.53 

1.65 

9.75 

1.47 

1.67 

11.10 

1.50 

6.60 

NORTH  FORK  OF  NEW  RIVER  AT   WEAVERSFORD,  N.  C. 

This  station  was  established  July  27, 1900,  and  is  described  in  Water- 
Supply  Paper  No.  48,  page  179.  On  June  27,  1901,  a  measurement 
was  made  by  N.  C  Curtis,  when  the  gage  height  was  1.40  feet  and 
the  discharge  1,377  second-feet. 

Daily  gage  height  ^  infect  ^  of  North  Fork  of  Neic  River  at  Weaversford,  N.  C, ,  for  1901. 


1 

9 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

l»i 

17 

IX 

19 

3»l 

21 

2;} 
SJ 

35 

'M 
27 
2« 
39 
!» 
31 


Day. 


Jnne. 


.- ............               . . ^ — .. 

-••— - ...-.----..---.----.-...-.--...--I 

^ 

1 

' 

. 

1.00 

1.00 

«««••*..»««>••«»*«»••••    «»■    m    •••••»    »«•«•> 

.90 



► 

1.00 

1.70 
.90 
.60 
.80 
.70 
.60 

2.00 
.70 
.50 
.40 
.40 
.80 
.40 
.30 
.30 
.40 

1.20  1 

1.50 
.70 
.60 
.30 
.3J)  ! 
.20  ■ 
.30 
.20 
.70, 
.70 
.10 
.10 
.10 
.20 


Ang. 


.40 

.20 

.10 

.10 

2.a5 

5.75 

2. 15 

9.00 

7.00 

7.50 

5.90 

3.75 


3. 
3. 
3. 


00 
70 
00 


3. 15 
3.40 
2.60 
2.(X) 
2.60 
3.(1) 
2.6() 
1.25 
«) 

50 


3. 
1. 
I. 


1.60 


1.80 
1.80 
1.20 
1.90 


Sept. 


1.80 

1.70 

1.30 

1.00 

.80 

.70 

.60 

.50 

..50 

.70 

.70 

.70 

.60 

.60 

.m 

.50 
.50 
.80 
.50 
.40 
.60 
.40 
.60 
.40 
.40 

.:» 

.30 
70 
40 
20 


1. 
1. 


Oct. 


.70 
.90 

1.00 
.70 
.80 
.50 
.40 
.40 
.40 
.30 
.30 
.30 

1.40 
.50 
.50 
.40 
.40 
.40 
.30 
.30 
.30 
.20 
.31) 
.20 
.30 
.20 
.30 
.20 
.20 
.20 
.30 


Nov. 


.20 
.20 
.20 
.20 
.20 
.30 
.20 
.20 
.30 
.20 
.20 
.20 
.30 
.30 
.30 
.3r) 
.30 

.:«) 
.;«) 
.:«) 

.30 
.30 
.20 
.4<J 
.40 

.:h) 

.30 
.30 
.30 
.00 


Doc. 


.30 
.30 
.60 
.40 

.:» 

.30 
.30 
.30 
.30 
.70 
.40 
.30 
.30 
2.00 

7.m 


1. 
1. 


,50 

(N) 

.80 

.00 

.60 

.40 

.40 

.40 

.30 

.30 

.60 

1.5(» 

l.HO 

10. 50 

4.40 

3.40 
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SOUTH  FORK   OF  NEW  RIVER   AT  NEW  RIVER,  N.  C. 

This  station  was  established  July  28, 1900,  and  is  described  in  Water- 
Supply  Paper  No.  48,  page  180.  A  measurement  was  made  June  27, 
1901,  by  X.  C.  Curtis,  when  the  gage  height  was  3.90  feet  and  the 
discharge  1,970  second-feet. 

t 

Daily  gage  height,  in  feet,  of  South  Fork  of  New  River  at  New  River,  N.  C.,for  J9fJI, 


Day. 

Jan. 

2.75 
2.70 
2.70 
2.65 
2.00 
2.55 
2.50 
2.50 
2.50 
2.55 
3.20 
3.55 
3.50 
2.95 
2.00 
2.80 
2.80 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.65 

Feb., 

Mar. 

Apr. 
3.05 

May. 

July. 

Aug. 

Sept 

4.80 
4.8(J 
4.10 
4.05 
3.85 
8.70 
8.66 
8.60 
8.60 
8.60 
3.55 
8.65 
8.60 
8.60 
3.60 
8.60 
3.60 
3.76 
8.60 
3.65 
3.46 
3.40 
3.40 
8.80 
3.30 
8.25 
3.15 
4.40 
5.50 
4.20 

Oct. 

Nov. 

Dec. 

1 

2.55     2.60 

3.40 

3.96 
8.70 
8.60 
8.70 
8.65 
4.05 
8.65 
8.55 
8.45 
8.80 
8.20 
3.20 

2.85 
2.80 
2.75 
2.70 
8.95 
9.47 
5.80 
4.00 
8.56 
3.85 
3.85 
4.65 
6.25 
5.60 
5  60 

3.80 
8.70 
3.70 
3.50 
3.40 
3.80 
3.25 
3.20 
8.16 
3.10 
3.10 
3.10 
4.90 

2.95 
2.90 
2.90 
2.90 
3.00 
2.95 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
s  on 

2.7?) 

2 

2.50 
2.55 
2.80 
2.70 
2.50 
2.55 
2.70 
3.05 
2.96 
2.80 
2.65 
2.60 
2.60 
2.60 

2.60     'i  4.'^  1  »..% 

2.7U 

3 

2.55 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.60 
3.15 
2.95 
2.70 
2.65 

2  HO 

5.65 
4.25 
3.70 
3.60 
3.55 
3.40 
8.10 
3.05 
3.00 
2.95 
3.05 
8.80 
3.40 
3.10 

3.80 
3.25 
3.80 
3.30 
8.20 
3.20 
8.55 
3.46 
3.65 
3.45 
3.20 

3.1.5 

4 

3.15 

5 

2.96 

0 

2.^ 

i .. ... 

2.75 

8 

2.70 

9 

2.80 

10 

11 

3.80 
a40 

13 

3.00 

13 

2  90 

14 

8.00     3.20 
8.00  1  8.26 

4.20     2.85 

5.90 

15 

8.26 
8.10 
8.10 
8.10 
8.00 
8.00 
3.00 
8.00 
8.00 
8.00 
3.00 
8.00 
3.00 
3.00 
3.00 

2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
8.50 
8.20 
2.96 
2.80 
2.80 
2.80 
2.80 

13.00 

16 

2. 60     2. 00 

8.00  '  3.40     5.35 

5.40 

17 

2.60 
2.60 
2.00 
2.60 
2.55 
2.55 
2.50 
2.55 
2.75 

2.60 
2.60 
2.50 
2.55 
3.00 
2.90 
2.65 
2.60 
2.85 
ft.  20 

3.05  t  8.66  .  8..^) 

7.20 
6.15 
5.75 
4.70 
5.06 
4.85 
5.00 
5.25 
4.46 
5.05 
4.60 
5.00 
4.80 
4.56 
5.00 

4.30 

IH 

3.00 
4.70 
13.30 
6.65 
4.95 
4.55 

8.10 
8.25 
3.80 
8.00 
15.00 


8.50 
3.45 
2.95 
3.00 
2.90 
S;.90 
2.85 
2.80 
2.80 
2.80 
2.80 
2.90 
2.90 
2.90 

3.96 

19 

3.85 

30 

3.55 

21 

3.45 

22 

2S 

a35 
3.25 

24 

4.45  1 

3  25 

25 

4.25 
4.06 
3.75 

3.45 

2tt 

2.55  1  2.70 

3.55 

27 

2.65     2.60  1  5.00 

3.&) 

28 

2.60 
2.65 

2.55 

3.70, 
3.20 

3.70   ...... 

3.60    

3.55    

3.70 

29 

8.70 

JJO 

31 

2.60    3.40 

2.60    3.45 

1 

3.00     2.75 
3.U)      

6.30 

1     4.8U 
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NEW  RIVER,  NEAR  OLDTOWN,  VA. 

This  station  was  established  July  31,  19()0,  and  is  descril>ed  in 
Water-Supply  Pai)er  No.  48,  page  181.  A  measurement  of  discharge 
was  made  on  June  29,  1901,  by  N.  C.  Curtis,  when  the  gage  height 
was  2.85  feet  and  the  discharge  6,91G  second-feet. 

Daily  gage  height,  in  feet,  of  New  River  at  Oldtcywn,  Va.yfor  1901, 


Day. 


Jan. 


1  .. 

4.. 
5.. 

«.. 

t  ... 
«-. 

9-. 
10.. 

n.. 

12.. 
13.. 

u.. 

15... 

16.. 

17.. 

IH... 

1»-. 

20.. 

21... 
22 

25.. 
38.. 
27... 

a<.. 

29.. 
») . . 
31    .. 


0.40 
6.50 
6.00 
6.00 
6.70 
6.70 
6.60 
6.60 
0.50 
6.50 
6.30 
4.80 
4.90 
5.50 
5.90 
6.20 
6.20 
6.40 
6.50 
6.00 
6.30 
6.30 
6.40 
6.40 
6.50 
6.50 
6.60 
6.60 
6.70 
6.60 
G.50 


I 


Feb. !  Mar. 


6.50 
6.60 
6.70 
6.30 
6.20 
6.50 
6.50 
6.40 
6.30 
5.30 
5.40 
6.80 
6.40 
6.00 
6.50 
6.50 
6.50 
6.50 
6.60 
6.60 
6.70 
6.70 
6.60 

% 
6. 


I 


6.40 
6.50 
6.60 
6.50 
6.60 
6.60 
6.70 
6.70 
6.80 
6.40 
5.90 
6.00 
6.30 
6.40 
6.50 
6.50 
6.60 
6.60 
6.70 
6.60 
6.20 
6.30 
6.50 
6.60 
6.80 


4.30 
5.40 
5.80 
5.30 
5.30 


Apr. 


5.70 
4.80 


3.50 
4.70 
5.20 
5.30 
5.60 
5.70 
5.90 
6.00 
6.10 
6.20 
5.40 
5.50 
5.80 
5.90 
6.10 
6.10 


3.60 
4.50 
4.70 
4.90 


70 
10 
20 
30 
50 


May.  June.  July 


6.07 
5.90 
5.90 
5.80 
6.10 
6.10 
6.10 
5.90 
5.80 
5.70 


5. 
6. 
6. 


70 
80 
10 
6.20 
6.20 
6.30 
5.80 
6.10 
6.70 
5.90 
5.10 
(•) 


3.40 


5.10 
5.tt3 
5.40 
5.50 
5.60 
5.70 
4.80 
5.10 
5.60 
5.70 
6.70 
5.80 
5.90 
4.90 


80 
40 
90 
30 
50 


4.20 

4.30 

4.00 

4.50  , 

2.90 

4.70 

3.40 

4.10 

3.10 

4.80 

4.60 

5.20 

4.90 

•  Water  over  gage. 


*»  Frozen. 


NEW   RIVER  AT   RADFORD,  VA. 

This  station,  which  was  established  by  D.  C.  Humphreys  on  August 
1,  1898,  the  gage  having  been  erected  by  the  United  States  Weather 
Bureau,  is  described  in  Water-Supply  Paper  No.  48,  page  178.  During 
1901  the  following  measurements  were  made  by  D.  C.  Humphreys: 

Jnly  20:  G-age  height,  2.15  feet;  discharge,  8,245  second-feet. 
March  29:  Gage  height,  2  feet;  discharge,  10,103  second-feet. 
August  8:  Gage  height,  4.01  feet;  discharge,  19,213  second-feet. 
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OPEBATIOKS    AT   RIVER   STATIONS,  1901. PART    I.         [no.  65. 


Daily  gage  height,  in  feet,  of  New  Riv*er  at  Radford,  Va.^for  1901, 


Day. 


Jan. 


1 

0  80 

2 

.70 

3 

4 

.80 
70 

5 

.00 

6 

50 

7 

40 

8 

9 

.50 
40 

10 

.441 

11 

.60 

12 

4.:)o 

13  

14  

15       

3.00 
2.10 
1.70 

10 

1.40 

17 

18 

19 

1.10 

1.00 

,70 

30 

.40 

21 

70 

22 

%\ 

1. 10 
.90 

24 

80 

25 

,70 

2rt 

27 

.<iO 
.60 

28 

m 

29 

30 

31 

.70 

.70 

Feb. 


0.50 
.40 
.60 
.70 

1.00 
.90 
.80 
.70 

1.00 

1.:*) 

1.50 
1.30 
1.00 
.80 
.8(J 
.80 
.70 
.70 
.70 
.60 
.60 
.50 
.40 
.2(J 
.10 
.60 
.GO 
.50 


Mar. 

Apr. 

May. 

Jnne. 

0.40 

1.70 

1.70 

3.40 

.30 

2.(K) 

1.60    2.90 

.30 

11.17 

1.50    2.50 

.30 

6.00 

1.40  .  1.90 

.30 

3.00 

1.30 

1.70 

.00 

2.20 

1.20 

1.60 

-  .30 

2.(X) 

1.20 

1.90 

-  .60 

1.60 

1.20 

3.00 

-  .60 

1.50 

1.30 

1.90 

--  .50 

1.20 

1.90 

1.70 

+  1.90 

1.10 

2.70 

1.50 

1.80 

1.00 

2.00 

1.40 

1.20 

1.00 

1.70 

1.50 

.80 

.90 

1.30 

2.45 

.80 

3.00 

1.20 

5.90 

.70 

2.00 

1.00 

5.00 

.liO 

1.60 

1.10 

6.40 

50 

1.40 

1.30 

4.80 

.50 

1.20 

1.90 

3.50 

.50 

18. 45 

1.70 

2.80 

.50 

11.30 

1.75 

2.90 

i.a) 

5.20 

*rfM*  Wl 

2.70 

.80 

4.50 

12.20 

8.40 

.70 

3.20 

6.a)     4.90 

.60 

2.90 

3.80 

4.00 

1.95 

2.70 

5.30 

3.10 

5.00 

2.50 

6.50 

3.00 

3. 50 

2.30 

6.70 

2.40 

2.10 

2.00 

5.50     2.70 

1.50 

1.90 

4.30     2.90 

1.70 

3.60    

July.  I 


3.00 
3.60 
2.80 
2.20 
2.:)0 
2.10 
2.30 
2.30 
2.60 
1.00 
1.50 
1.40 
l.:)0 
4.60 
3.50 

2.;jo 

2.00 
2.30 
3.00 
2.30 
2.30 
1.90 
1.30 
1.30 
1.10 
1.10 
1.00 
].(X) 

I.a) 

l.W 
1.00 


Aug. 

Sept. 

1.10 

3.60 

I.IO 

3.40 

1.00 

3.  a) 

.90 

3.  a) 

1.00 

2.60 

12. 10 

2.20 

12.00 

1.90 

5.00 

1.80  , 

4.30 

1.00 

2.10 

1.50 

3.20 

1.50 

4.00 

1.50 

5.30 

1.40 

7.50 

1.40 

6.00 

1.40 

4.85 

1.60 

3.30 

1.80 

6.70 

1.50 

4.50 

1.40 

3.40 

1.40 

3.00 

1.20 

3.50 

1.20  1 

6.70 

1.00  ' 

5.00 

1.00  1 

3.50 

1.00  . 

3.10 

1.00 

3.00 

.90 

7.70 

.90 

7.rjo 

5.25 

4.00 

3.60 

3.60 

Oct. 


3.00 

2.50 

1.90 

1.50 

1.10 

1.00 

.90 

.90 

.90 

.90 

.80 

.80 

.911 

3.00 

1.60 

1.40 

1.20 

l.tt) 

.90 

.90 

.80 

.80 

.60 

.60 

.50 

.SO 

.50 

.50 

.40 

.40 

.40 


Deo. 


0.30 
.30 
.30 
.40 
.40 
.30 
.30 
.30 
.30 
.30 
.20 
.30 
.20 
.30 
.311 
.10 
.10 
.10 
.10 
.00 
.(K) 
.(» 
00 
20 
00 
80 
70 
50 
40 
30 


1. 
1. 


1 


0.20 
.10 

.:«! 

40 
1.30 
.90 
.60 
.50 
.4(1 
.40 

.:» 

.40 

.40 

.70 

19.50 

7..TI) 

4.  (JO 
3  (II 
2.(l» 
1.50 
1.10 
1.00 
.90 
.80 
1.80 

1.50 

2.00 

16.25 

16.00 

10.00 


NEW   RIVER  AT  FAYETTE,  W.  VA. 

This  station,  which  was  established  July  20,  1895,  is  just  above  the 
mouth  of  Wolf  Creek,  on  the  one-span  highway  bridge  at  Faj^etl^, 
W.  Va.  It  is  described  in  Water-Supply  Paper  No.  48,  page  181. 
Results  of  measurements  for  1000  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  222.  The  station  was  discontinued 
May  22,  1901.  During  1901  the  following  measurements  were  made 
by  I).  C.  Ilumphre3\s: 

March  27:  Gage  height,  7.54  feet;  discharge,  16,813  second-feet. 
July  80:  Gage  height.  3.55  feet;  discharge,  6,706  second-feet. 

Daily  gage  height,  in  feet,  of  New  River  at  Fayette,  W,  Va„  for  1901, 


Day. 


1. 
2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11- 
12. 
13. 
14. 

m. 

16. 


Jan. 

I 

Feb. 

Mar. 

Apr. 

8.90 

11. 10 

14. 50 

30.90 

l(i.  20 

15. 40 

14.20 

12. 50 

11.80 

KKOO 

^30 

7.40 

7.20 

7.40 

13.50 

14.70 

May. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

3.70 

4.90 
4.(K) 
4.40 
4.») 
4.00 
3. 70 
3.90 
4.40 
5. 00 
5,30 
5.  HO 
«.  20 
5.  HO 

'}.  m 

5. 20 
4.00 

4.80 
5.30 
5.50 
5.(30 
5. 40 
5.  a) 
5.10 
5.00 
5.30 
5.80 
7.00 
12.00 
13.10 
11.20 
8.40 
5.00 

9.00 

s.m 

7.80 
•7.10 
«.40 
6.00 
5. 70 
6.20 
7.10 
8.50 
9.U) 
9.60 
9.00 
8.30 
7. 50 
7.20 

17 

6.70 

5.80 

6.00 

4.00 

3,40 

3.10, 

3.00 

3.00 

3.50 

3.80 

4.30 

5. 00 

3.80 
3.70 
3.50 
3.20 
3.00 
3.10 
3.20 
3.40 
3.50 
3.80 
4.00 
4.40 

4.70 
4.10 
3.80 
3.50 
3.40 
3.10 
3.00 
3.80 
4.30 
5.00 
9.20 
9.U) 
8.70 
8.10 
7.40 

19.00 
21.40 
25.30 
26.80 
•33.10 
25.50 
20.70 
17.40 
1.5.60 
13.80 
14.50 
12.80 
11.40 
10.50 

6  40 

:).40 

18 

5  70 

3.50 

19 

6  (■) 

3. 70 

,  20 

6  HO 

3.U0 
3.70 

21 

22 

7.SHI 
20  65 

3.00 

23 

4.90 

,  24 

6.30 

25 

w.oo 
9.m 

1?:::::::::::::: 

12.00 

!  28.:.:  ::::.:. 

11.10 

1  29 

5.25 
5.(iO 
5.20 

9.40 

30 

8.30 

31 

7.5(J 

1 

•  Estimated. 
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OLENTANGY   RIVER   AT  COLUMBUS,  OHIO. 

This  station  was  established  November  22,  1808,  at  the  Fifth  avenue 
bridge,  Columbus.  It  is  described  in  Water-Supply  Paper  No.  40, 
page  218.  During  1 001  the  observations  at  this  point  were  made  under 
the  general  direction  of  Prof.  C.  N.  Brown,  of  the  Ohio  State  Univer- 
sity. Results  of  mciisurements  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  237. 

Daily  gage  height,  in  feet,  of  Olentangy  River  at  Colunitrfot,  Ohio,  for  1901, 


Day. 

Jan. 

1.20 

1.20 

1.20 

1.20 

1.20 

1.40 

1.40 

1.40 

1.401 

1.40 

2.50 

3.00 

3.(N) 

2.30 

2.05 

1.80 

1.80 

1.50 
1.50 
1.50 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 

Feb. 

Mar. 

1 
Apr.  May. 

i 

June. 

2.30 
2.30 
1.80 
1.80 
1.80 
1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.80 
4.30 
3.80 
3.06 
2.80 
2.65 
2.40 
3.20 
2,90 
2.40 
5.40 
4.95 
2.80 
2..% 
2.20 
1.75 

Jnly. 

1.70 
1.70 
1.70 
1.70 
6.55 
3.60 
2.45 
2.00 
1.70 
1.70 
1.55 
1.20 
1.20 
1.20 
1.15 
1.10 
1.10 
1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Aug. 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

.95 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.95 

.ft5 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.85 

.70 

.70 

.70 

Sept. 

Oct. 

Nov. 

x.^oo« 

1 

1.40 
1.40 
1.40 
1.50 
2.00 
2.75 
2.00 

3.00 

2.00 

1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.10 
1.10 
1.30 
3  00 

.90 

1.00 

1.30 

1.20 

1.20 

1.15 

1.10 

1.10 

1.05 

.90 

.90 

1.00 

.95 

.90 

.90 

.80 

.90 

1.00 

1.00 

1.00 

.90 

.90 

.90 

.90 

.90 

.a5 

.80 
.80 
.90 
.90 

.90 
.90 
.90 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 

.80 
.80 
.80 
.W 
.90 
.90 
.90 
.85 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 

1.00 

*t 

2.10 
2.20 
2.95 
2.95 
3.00 
^  nri 

2.00 
2.00 
2.00 
1.65 
1.50 
1.40 
1.40 
1.40 
1  in 

.90 

3 

.90 

4 

.90 

5 

6 

7 

.90 
.90 
.90 

8 

2.90     2.45 
2.90  1  3.50 
2.90     r»  fln 

1.00 

9 

1.05 

10 

1.30 

11 

2.90 
2.90 
2.70 
2.50 
2.50 
2.50 
2.50 

5.25  :  1-4<) 

1.20 

12 

4. 15 
3.10 
3.00 
2.70 
3.50 
2. ») 

1.40 
1.40 
1.40 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.40 
1.55 

1.30 

13 

1.36 

U 

1.95 

15 

16 

17 

3.40 
3.66 
2.30 

18 

2. 50     2  25 

2.10 

19 

30 

21 

9>» 

2.50 
2.50 
2.50 
2.50 

2.50 
2.50 
2..- J 

2.20 
2.20 
2.50 
2.45 
2.20 
2. 10 
2.15 

2.10 
2.10 
3.10 
2.40 

Zi 

24 

2.15     3.20 
2.40     2.60 
2.05     1.95 

3.30 
2.30 

25 

3.30 

26 

27 

28 

2.-Z.t     3.10 
2.20     3.26 
2.00     2.85 

1.90 
1.70 
1.50 
1.30 

i.:jo 

1.70 
1.70 
2.05 
3.70 
3.15 
2.65 

3.30 
3.20 
2.30 

39 

:» 

31 

2.25 
2.00 
2.00 

3.30 
3.30 
3.30 

. 

SCIOTO   RIVER  AT  COLUMBUS,  OHIO. 

This  station  was  established  November  22,  1898,  at  Grandview 
avenue  bridge,  Columbus.  It  is  described  in  Water-Supply  Paper 
No.  49,  page  ^19.  During  1901  the  observations  were  made  under  the 
general  direction  of  Prof;  C.  N.  Brown,  of  the  Ohio  State  University. 
Results  of  measurement  for  the  year  1900  will  be  found  in  the  Twenty- 
second  Annual  Report,  Part  IV,  page  23G. 
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JkfiJy  gage  height,  in  feet,  of  Scioto  River  at  Columbus^  Ohio,  for  J901. 


Day. 
1 

Jan. 
0.40 

2 

9.30 

3 

9.30 

4 

5 

9.25 
9.20 

C 

9.20 

7 

9.20 

8 

9 

9.25 
9.30 

10 

9.45 

11 

11.65 

12 

12.40 

13 

11.70 

14 

11. a5 

15 

11. 15 

10 

10. 90 

17 

10.85 

18 

10.60 

19 

10.15 

20 

10.05 

21 

22 

10.35 
10.20 

23 

24 

25 

10.15 

10. 10 

9.95 

20 

9.70 

27 

9.80 

28 

9.85 

29 

9.80 

30 

9.85 

31 

10.00 

I 


PeU 


10.10 

9.90 

9.75 

10.20 

10.85 

10.95 

11.20 

11.15 

10.85 

10.  CO 

10.60 

10. :» 

10.25 

10.25 

10. 15 

10.00 

9.95 

9.80 

9.80 

9.90 

9.85 

9.90 

9.85 

9.75 

0.a5 

9.85 

9.85 

9.75 


Har. 


9.50 
9.70 
10.05 
11.95 
12.10 
11.45 
11.50 
11.25 
13.50 
15.55 
16.05 
15.00 
14.60 
14.35 
13.80 
13.25 
12.65 
12.20 
11.90 
11.70 
11.70 
11.45 
11.30 
11.15 
11.25 
13.45 
13.55 
12.75 
12.00 
11.45 
11.15 


Apr. 


10.90 

10.65 

10.55 

10.45 

10.40 

10.30 

10.80 

10.20 

10.20 

10.10 

10.05 

9.95 

9.&5 

9.90 

9.90 

9.90 

9.80 

9.80 

9.85 

9.90 

10.00 

10.55 

11.10 

11.30 

11.25 

11.  a5 

10.90 

10.75 

10.55 

10.35 


May. 

June. 

July. 
10.35 

10.20 

12.15 

10.15 

11.55 

10.15 

10.00 

11.15 

10.00 

9.90 

10.90 

10.75 

9.90 

10.70 

15.40 

9.90 

10.65 

12.65 

9.80 

10.45 

12.25 

9.80 

10.35 

12.25 

9.90 

10.20 

11.45 

10.05 

10.05 

10.80 

10.50 

10.00 

10.40 

10.65 

9.85 

10.15 

10.35 

9.80 

10.06 

10.15 

9.80 

9.95 

9.95 

10.10 

9.80 

9.85 

10.80 

9.80 

9.80 

12.20 

9.90 

9.70 

11.55 

10.60 

9.70 

11.00 

11.15 

9.60 

10.65 

9.90 

10.10 

10.60 

9.75 

12.20 

11.40 

9.65 

11.80 

12.65 

9.55 

11.40 

11.65 

9.50 

11.15 

12.85 

9.40 

10.95 

12.90 

9.40 

10.66 

12.80 

9.40 

10.75 

11.46 

9.40 

12.20 

11.00 

9.40 

IJ.OO 

10.60 

9.30 

12.65 

9.30 

AuR.lSept.'  Oct.  1  Nov.!  Deo 


9.26 
9.20 
9.20 
9.20 
9.20 
9.20 
9.20 
9.20 
9.20 
9.20 
8.70 
8.70 
8.70 
8.65 
8.60 
8.60 
8.70 
70 
70 


8. 
8. 


8.70 
8.70 


70 
70 
70 


8.70 
8.70 
8.70 
8.80 
8.85 
8.90 
8.90 


8. 
8. 
8. 
8. 


8. 
8. 
8. 


9.00 
8.95 
75 
70 
70 
70 
8.80 
8.80 
75 
65 
60 
8.70 
8.70 
8.70 
8.70 
8.70 
8.75 
8.90 
8.90 
8.85 
8.80 
8.80 
8.75 
8.(t5 
8.60 
8.60 
8.60 
8.60 
8.65 
8.80 


8.80 
8.80 
8.90 
90 
85 
80 
8.75 
8.70 
70 
70 
70 
70 
8.70 
8.70 
8.70 
8.70 
8.70 
70 
70 
•TO 


8. 
8. 
8. 


8. 
8. 
8. 
8. 


70 
70 


;x ' 


8 

8 

8 

8 

8 

8.70 

8.70 

8.70 

8.70 

8.70 

8.70 

8.70 

8.70 

8.70 


8.75 

8.90 

8.80 

8.70 

8.70 

8.70 

8.70 

8.70 

8.80 

,  8.80 

I  8.80 

'  8.80 

'  8.80 

I  9.05 

'  9.15 

8.75 

8.60 

8.75 

9.10 

9.20 

8.90 
9.00 
9.00 
9.00 
9.05 
9.10 
9.05 
9.00 
8.95 


8.90 
8.95 
9.U0 
9.(10 
9.00 
9.01) 
9.00 
9.  ((I 
9.  (JO 
9.15 
9.30 
9.10 

9.r» 

9.3r( 
9.45 
9.«) 
9.85 
10.00 
9.80 
9.75 
9.60 
9.55 
9.46 
9.40 
9.40 
9.30 
9.30 
9.30 
9.25 
9.9) 
9.20 


CUMBERLAND   RIVER  AT  NASHVILLE,  TENN. 

The  gage,  which  belongs  to  the  United  States  Engineer  Corps,  is  at 
the  foot  of  Broad  street.  It  is  in  three  sections,  two  of  w^hich  are 
upright  and  one  inclined.  The  lowest  section,  extending  from  —0.2 
foot  to  +4C  feet,  is  on  the  slope  of  the  bank  and  consists  of  timbers 
bedded  in  the  ground,  bearing  an  iron  strap,  into  which  the  markings 
are  cut.  The  section  extending  from  gage  height  46  to  53  feet  is  fas- 
tened to  a  small  building  at  top  of  bank  and  consists  of  a  timber 
painted  white  witli  black  markings.  The  top  section  of  the  gage, 
extending  from  52  feet  to  55.3  feet,  is  on  the  comer  of  Temperance 
Ilall,  painted  on  the  stones  in  white  with  black  markings.  In  addi- 
tion there  is  a  vertical  section  reading  from  —1.2  feet  to  +2  feet. 
The  datum  of  the  gage  corresponds  to  elevation  110.3  feet  of  the  city 
levels.  A  crosscut  on  upper  face  of  corner  stone  in  southeast  corner 
of  Temperance  Ilall,  (m  Broad  street,  near  Front  street,  is  52  feet 
above  the  zero  of  tlie  gage  and  306.0  feet  above  mean  sea  level. 
Another  bench  mark  is  the  top  of  rail  in  station  of  Nashville,  Chatta- 
nooga and  St.  Louis  Railroad,  the  elevation  of  which  is  120.2  feet 
above  the  zero  of  the  gage  and  434.8  feet  above  mean  sca  level.  The 
highest  observed  water  was  55.3  feet  on  January  22,  1882.  The  low- 
est occurred  on  October  15  and  10, 1878,  at  a  gage  height  of  —0.4  foot. 
The  danger  line  is  at  40  feet. 

Records  have  been  kept  for  a  number  of  years  by  the  United  States 
Weather  Bureau,  from  whom  readings  previous  to  those  here  pub- 
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lishod  may  be  obtained.     The  following  measiironionts  won*  made  at 
this  station  during  1901  by  Max  Ilall: 

February  7:  Glage  height,  18.95  feet;  discharge,  39,161  second-feet. 
April  20:  Gage  height,  26  feet;  discharge,  66,408  second  feet. 
September  10:  Gkige  height,  4.20  feet:  discharge,  5,470  second-feet. 

Daily  gage  height ^  in  feet ^  of  Cumberland  River  at  Nashville,  Tenn.,  for  1901, 


Day. 


1. 
>> 

:i. 

4. 

t 

H. 

9. 
10- 
11. 
12. 

la. 
u. 

15. 

16 

17. 

18. 
19. 

.a. 

22. 

23. 

24. 

25 

26- 

27. 

28. 

29. 

30. 

31. 


I 
Jan. 

Feb. 

Mar. 

9.70 

10.10 

4.60 

9.50 

10.20 

450 

9.30 

11.70 

4.40 

9.60 

18.40 

4,30 

9.90 

19.  .50 

4.10 

9.  SO 

19.00 

4.10 

8.70 

19.30 

4.10 

8.  SO 

18.50 

4.10 

7.80 

17.80 

4.40 

6.70 

15.60 

4.80 

8.20^ 

13.80 

10.50 

14.40 

12.30 

13.00 

18.40 

11  20 

15.40 

22.40 

10.30 

15.50 

25.80 

9.60 

16.00 

27.40 

9.10 

15.  W) 

26.80 

8.70 

14.40 

24.70 

8.30 

12.20 

18.90 

8.00 

10.30 

14.40 

7.60 

9.00 

11.30 

7.00 

8.00 

9.50 

6.70 

7.40 

8.40 

6.40 

7.00 

9.00 

6.00 

7.20 

9.  SO 

6.70 

7.60 

8.70 

5.30 

8.00 

8.40 

5.00 

8.50 

8.90 

4.80 

8.20 

8.70 

7.80 

8.50 

8.00 

9.80 

11.00 

Apr. 


13.30 
20.00 
24.10 
26.00 
28.80 
29.50 
30.00 
26.50 
24.40 
19.00 
15.40 
18.90 
10.40 
11.40 
11.50 
12.10 
12.70 
13.10 
16.50 
26.30 
29.50 
33.40 
36.30 
37.50 
37.80 
37.40 
35.80 
32.50 
26.70 
21.90 


May. '  June.  .July.  Aug. 


19.50 

15.60 

13.20 

11.10 

9.50 

8.60 

7.90 

7.20 

6.70 

6.40 

6.50 

6.00 

5.80 

5.60 

5.50 

5.80 

5.00 

4.80 

5.30 

8.60 

11.00 

14.30 

15.30 

17.10 

21.00 

23.10 

22.70 

19. 70 

15.90 

12.80 

10.80 


10.00 
8.90 
9.20 
8.00 
7.50 
6.50 
8.10 
7.70 
6.80 
6.00 
5.00 
5.70 
6.00 
5.80 
6.70 
5.40 
4.80 
4.40 
4.80 


4. 

6. 

7. 
7. 
7. 


80 
70 
50 
30 
90 


13.20 
17.20 
16.00 
12.20 
8.80 
6.90 


6.80 
5.30 
5.20 
4.60 
4.10 
3.80 
3.40 
3.20 
3.00 
3.80 
8.20 
3.20 
8.10 
3.10 
3.10 
2,90 
2.70 
2.60 
2.80 
2.90 
2.50 
2.30 
2.10 
90 
70 
60 
1.50 
1.40 
1.40 
1.40 
1.50 


1. 
1. 
1. 
1. 


1. 


40 

00 

40 

30 

1.30 

1.40 

60 

1.60 

1.70 

2.00 

2.10 

1.80 

4.00 

8.40 

12.20 

14.90 

24.80 

30.90 

86.70 

38.00 

39.00 

39.30 

37.30 

35.30 

29.50 

24.30 

19.90 

16.20 

14.00 

12.00 

10.50 


Sept.    Oct.  '  Nov. 


6. 
4. 
4. 
4. 


9.90 

9.00 

7.90 

6.80 

6.00 

6.40 

00 

90 

90 

40 

3.80 

3.70 

3.60 

3.20 

4.40 

3.90 

6.00 

11.90 

16.80 

20.40 

23.20 

23.00 

19.50 

14.60 

10.40 

8.20 

6.70 

6.80 

5.20 

4.80 


4.10 
4.10 
3.80 
3.70 
3.50 
3.60 
3,70 
3.40 
3.20 


3. 
2. 
2. 


00 
80 
70 
2.80 
2.70 
3.10 
3.10 
3.20 
3.00 
2.80 
2.60 
2.40 
2.20 
20 
10 
00 


1.60 
1.60 
1.60 
1.60 
1.60 
1.70 
1.80 
I  1.70 
1.70 
1.70 


2.00 
1.90 
1.80 
1.70 
1.70 
1.60 


70 
70 


Dec 


1.60 
1.00 

i.ro 

1.70 
1.70 
1.70 
70 
70 
70 
70 
70 
70 
1.70 
1.70 
1.70 
1.80 
1.80 
2.00 


1. 
1. 
1. 
1. 
1. 
1. 


2.10 
2.10 
2.30 

2.:w 

2.40 

2.30 

2.20 

2.20 

2.2l> 

2.40 

3.20 

3.00 

3.00 

7.70 

W.SO 

17.10 

23.10 

27.30 

£8.90 

28.50 

27.50 

19.00 

13.00 

9.60 

10.49 

12.00 

13.80 

13.90 

16.40 

21.80 

24.80 


SOUTH  FORK   OF  HOLSTON  RIVER  AT  BLUFF  CITY,  TENN. 

This  Station  was  originally  established  by  the  United  States  Weather 
Bureau  at  the  highway  bridge  at  Bluff  City.  Ratings  were  begun 
by  the  United  States  Geological  Survey  in  July,  1900,  and  the  station 
is  described  in  Water-Supply  Paper  No.  48,  page  180.  The  following 
measurements  were  made  during  1901  by  E.  W.  Myers  and  R.  E. 
Shuford: 

lAst  of  discharge  nieamirements  of  South  Fork  HoUton  River  at  Bluff  City,  Tenn, 


Date. 


Hydrographer. 


E.W.Myers. 
R.  E.  Shuford 
E.W.Myers 


1901. 

January  15 

March  30 

AprillS 

April  21 R.E.  Shuford 

June  17 E.W.Myers.. 

Aug^istS ...  ..  .do . 

October  16 do 

October  19 i do 

October  26 do 


Qtige 
height. 

Discharge. 

Feet. 

Sec-ft 

2.40 

2,202 

2.50 

2,900 

2.00 

1,548 

6.50 

12, 186 

4.90 

5, 415 

1.10 

837 

.90 

628 

.80 

458 

.65 

861 
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Daily  gage  height,  in  feci,  of  Smith  Fork  of  Holstim  River  at  Bluff  City,  Tenn,, 

for  1901. 


Day. 


1. 

2. 

3- 

4- 

5. 

«. 

7- 

8 

9. 

lo- 
ll. 

12- 

13 

14. 

15- 

16. 

17. 

18. 

19 

20. 

21 

22. 

Z\. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


Jan. 

Feb. 
1.70 

Mar. 

Apr. 
3.00 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 
1.70 

Dec 

1.60 

0.80 

2.50 

4.20 

3.00    2.40 

4.00 

1.80 

0.70 

.80 

1.60 

.70 

4.00 

2.40 

4.a) 

2.80  ,  1.80 

8.00 

2.  a) 

1.70 

l.rt) 

.80 

1.60 

.70 

6.50 

2.30 

2.60 

2.30     1.00 

2.80 

2.80  1  1.70 

.80 

.80 

2.00 

.70 

5.30 

2.20 

2.50 

2.00  ,  1.00 

2.70 

2.80 

.80 

1.30 

.80 

3.00 

1.60 

3.70 

2.30 

2.50 

1.80     3.00 

2.40 

2.60 

.80 

1.10 

.80 

2.80 

1.60 

3.00 

2.30 

2.40 

1.80  1  5.00 

2.20 

1.90 

.80 

1.10 

.80 

2.70 

1.50 

3.20 

2.30 

4.8(> 

2.80     4.80 

2.00 

1.60 

.80 

l.«) 

.70 

2.00 

1.40 

2.10 

2.20 

4.00 

3.60 

3.20 

1.80 

1.20 

.80 

.90 

.70 

2  8(J 

1.40 

2.80 

2.20 

2.60 

2.20 

2.00 

1.80 

1.10 

.80 

.80 

.80 

3.20 

1.60 

2.50 

2.40 

2.50 

1.10 

1.80 

1.80 

1.10 

.80 

.m 

4.00 

3.00 

1.80 

2.21)  ,  2.70 

2.30 

1.10 

1.60 

1.80 

1.10 

.80 

.80 

6.60 

2.60 

1.60 

2. 10  !  2. 70 

2.10 

I.IO 

i.a) 

1.70 

1.10 

.80 

.80 

4.80 

2.40 

1.40 

2.20  I  2.60 

2.00 

1.10 

4.00 

1.70 

1.80 

.70 

.80 

3.80 

2.00 

1.60 

2.20     2.40 

2.(X) 

1.10     5.00 

1.80 

1.80 

.70 

2.60 

2.60 

1.70 

1.40 

2.20     2.30 

2.00 

1.10     6.00 

1.80 

1.70 

.70 

6.(1) 

2..% 

1.60 

1.30 

2.W)     2.20 

2.(X) 

1.10    5.ai 

1.80 

1.70 

.60 

5.  (JO 

2.00 

1.60 

1.20 

2.00     2.10 

5.00 

2.80  ,  3.80 

2.20 

1.60 

.60 

4.10 

1.90 

1.60 

1.10 

1.80 

2.00 

4.00 

2.60     3.60 

2.10 

1.40 

.60 

3.80 

1.80 

1.50 

1. 10 

1.80     3.00 

3.00 

1.30     3.80 

1.80 

1.00 

.50 

3-00 

1.80     1.50 

1.10 

9.40 

3.80 

2.80 

1.30     3.70 

1.80 

.80 

.50 

2.40 

1.20 

1.40 

1.10 

8.00 

9.00 

2.70 

1.10     4.a) 

1.80 

.80 

.40 

2.00 

1.80     1.40 

l.«) 

7.70   15.00 

3.00 

1.60  1  3.80 

1.80 

.80 

.40 

2.U) 

1.70     1.30 

1.00 

7.00 

6.00 

8.90 

1.40     3.40 

1.80 

.80 

.40 

2.10 

1.70 

1.30 

l.(» 

6.80 

5.00 

5.20 

1.10 

2.80 

1.80 

.80 

.70 

2  m 

1.60 

1.20 

2.00 

5.00 

3.50 

4.00 

1.00 

3.00 

1.80 

.80 

1.00 

1.00 

1.20 

1.20 

3.00 

4.80 

3.10 

2.80 

1.00 

4.00 

1.80 

.80 

.80 

2.00 

1.20 

1.20 

8.90 

4.60 

5.00 

3.0O 

1.00 

3.60 

1.80 

1.80 

.80 

6.70 

1.30 

1.00 

4.00 

4.00 

5.30 

3.20 

1.00 

3.00 

1.80 

1.80 

.70 

5.1(1 

1.40 

5.00 

4.00 

5.60 

3.00 

1.00 

2.80 

1.90 

1.80 

.70 

12.55 

l.(X) 

3.80 

2.60 

5.40 

2.80 

1.00 

2.00 

1.90 

1.70 

.70 

9.80 

1.80 

2.80 

4.60 

1.00 

3.00 

1.70 

5.40 

WATAUGA  RIVER  AT  BUTLER,   TENN. 

This  station  was  established  August  14,  1900,  and  is  described  in 

Water-Supply  Paper  No.  48,  page  183.     The  bridge  from  which  the 

measurements  were  made  was  carried  away  by  flood  in  May,  1901,  and 

has  not  been  rebuilt.     The  following  measurements  were  ma<le  during 

1901  byE.  W.  Myers: 

January  17:  Gage  height,  2.10  feet;  discharge,  574  second-feet. 
April  12:  Gage  height,  2.55  feet;  discharge,  849  second-feet. 

Daily  gage  height,  in  feet,  of  Watauga  River ^  at  Butler,  Tenn.,for  1901, 


Day. 

Jan. 

Feb. 

Mar. 

1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.70 
2.00 
2.00 
2.00 
4.00 
3.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.80 
1.60 
1.60 
1.60 
1.60 
1.80 
2.00 
7.00 
6.00 
4.80 
3. 50 
3.  (X) 
3.00 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

3.50 
3.10 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
3.00 

Oct.    Nov. 

Dec 

1 

2 

5J.00 

2.00 
2.00 
1.80 
1.60 
1.50 
1.50 
1.50 
1.50 
1.90 
2.00 
7.00 
5.00 
4.30 
3.60 
3.00 
2.80 
2.60 
2.60 
2.10 
2.00 
1.80 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 

1.60 
1.60 
1.60 
2.80 
2.00 
2.00 
1.80 
1.60 
3.50 
3.00 
2.80 
2.80 
2.40 
2.00 
2.00 
2.00 
2.  Of) 
1.80 
1.60 
1.00 
.80 
.80 
.60 
.60 
.80 
1.00 
1.50 
l.W 

3.00 
8.00 
7.00 
6.30 
5.00 
4.50 
8.40 
8.00 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.60 
2.50 
2.50 
2.50 
2.50 
12.00 
5.20 
4.50 
4.50 
4.50 
3.70 
3. 70 
3.70 
3.00 
3.m) 
3.00 

3.00 
3.00 
3.00 
8.00 
3.00 
3.00 
3.60 
4.60 
3.50 
3.20 

"3.'20' 
2.80 
2.60 
2.60 
2.60 
2.60 
2.60 
2.80 
3.00 
16.27 
11.00 
5.00 
4.60 
4.50 
3.60 
3.40 
3.40 
3.40 
3. 40 
3.00 

3.00 
3.00 
3.00 
3.00 
3.00 
8.00 

aoo 

11.00 
6.30 
4.50 
4.50 
8.60 
8.40 
3.00 
3.00 
3.00 
2.5(J 
2.50 
2.50 
2.50 
2.50 
2.50 
2.60 
2.50 
2.60 
3.20 
8.70 
4.  IK) 
3.80 
2.60 

6.40 
4.10 
3.50 
2.80 
2.50 
2.60 
2.50 
2.80 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 
8.00 
5.10 
3.40 
2.80 
2.50 
3.50 
7.60 
5.30 

2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.70 
2.70 

2.00 
2.60 
2.60 
.3.50 
8.10 
3.  a> 

2.80 
2.80 

2.60 
2  60 

3 

2.60 

4 

.5 

6 

7 

8 

2.60 
2.60 
2.60 

2.eo 

2.60 

9 

2.60  ,  2.80 

2.ei) 

10 

2.60 
2.60 
2.60 

2.80 
2.80 
2.80 
2  Hn 

4.70 

n 

3.60 

12 

3.10 

13 

3.00     4.10 

3.00 

14 

2.70 
2.70 

4.00  1  2.80 

9.50 

15 

2. 00     4. 70 

.T60 

2.80 
2.80 
2.80 
2.80 
2.80 

8  Oi) 

16 

2.00 
2.00 
2.00 
2.00 

6.70 
6.70 
5.90 
i.60 

4. 50     3  HO 

6  Ot) 

17 

18 

3.00 
3.10 
3.00 
3.00 
3.00 
3.00 
3.00 
3.80 
3.50 
3.00 
3.00 
3.00 
3.00 
2.80 

>  »*..*» 

3.20 
3.20 
3.20 

4.50 
3.60 

19 

3.U) 

20 

2. 00     4. 00 

3.20  1  2.80 
:120    2.80 
3.20    2.80 
2.90  1  2.80 
2.90  '  2.60 
2.90    2.60 
2.90    2.60 
2.60  j  2.60 
2.00     2.60 

3.  a) 

21 

22 

2.00 
2.00 
2.00 
2.  a) 
2.00 
2.00 
2.00 

6.90 
6.80 
4.00 
3.50 
3.60 
3.50 
3.50 

3.00 

au) 

23 

24 

25 

3.110 
6.<l) 
4.(1) 

26 

27 

3.  IX) 
3.U) 

28 

2.00     3.60 
2.00     3.60 
2.00     3.50 
2. 00     3.  m 

3.0U 

29 

30 

2.60 
2.60 

2.60 
2.00 

31 

2.60 
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ROAN  CREEK  AT  BUTLER,  TENN. 

This  station  was  established  on  An^ist  S,  1900,  and  is  described  in 
Water-Supply  Paper  No.  48,  page  184.  A  i-eeord  of  the  gage  heights 
was  kept  during  the  year  1901,  but  owing  to  the  floods  the  gage  was 
carried  away  several  times.  Tn  May,  11)01,  the  liridge  from  which  the 
measurement's  wei'e  made  was  carried  away  and  has  not  been  rebuilt. 
During  the  year  the  following  measurements  were  made  b}'  E.  W. 
Myers: 

Jannary  17:  Gage  height,  1.72  feet;  discharge,  279  second-feet. 
April  12:  Gage  height,  1.70  feet;  discharge,  286  feet. 
October  25:  Gage  height,  .95  foot;  discharge,  118  second-feet. 

Daily  gage  height,  in  feet,  of  Roan  Creek  at  Butler^  Tenn.^for  1001, 


1 

2. 

3- 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
13. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
28. 
27. 
28. 
29. 
30. 
31. 


Day. 


Feb. 


1.00 
1.50 
1.60 
1.60 
1.80 
1.90 
2.20 
2.00 
1.80 
1.80 
1.40 
1.60 


60 
60 
50 
40 
40 
1.40 
1.40 
1.30 
1.30 
1.30 
1.30 


40 
45 
31) 
30 
25 


Mar.  '  Apr.  May.j  Auf?. '  Sept. 


Oct. 


Nov. 


^Qage  washed  out. 


ELK   CREEK   AT  LINEBACK,  TENN. 

This  station  was  established  August  18,  1900,  and  is  described  in 
Water-Supply  Paper  No.  48,  page  184.  On  October  25,  1901,  a  meas- 
urement was  made  by  E.  W.  Myers,  when  the  gage  height  was  2  feet 
and  the  discharge  59  second-feet. 
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OPERATIONS    AT   RIVEtfc   STATIONS,  1901. ^PART   I.         [ko.65. 


Daily  gage  height,  in  feet^  of  Elk  Creek  at  Lineback,  Tenn.,for  1901, 


Day. 

Jan. 

4.20 
4.20 
4.10 
4.00 
4.00 
4.00 
3.90 
4.00 
4.10 
6.00 
6.20 
5.40 

Feb. 

4.00 
4.00 
4.50 
4.30 
4.20 
4.20 
4.50 
4.40 
5.20 
4.40 
6.00 
5.20 
4.30 
4.20 
4.20 
4.20 
4.00 
4.60 
4.40 
4.9) 
4.20 

Mar. 

4.00 

3.90 

4.50 

4.30 

4.20 

4.20 

4.20 

4.00 

4.40 

4.40 

4.30 

4.20 

4.80 

5.00 

4.30 

4.20 

4.10 

4.10 

4.20 

4.20^ 

5.00 

4.30 

4.20 

4.20 

4.60 

7.20 

5.30 

5.00 

4.70 

4.60 

4.50 

Apr. 

May. 

June. 

July.  Auff. 

1 

Sept. 

3.10 
3.20 
2.10 
2.10 
2.20 
2.20 
2,20 
2.70 
2.80 
2.00 
2.80 
2.80 
2.80 
2.90 
2.90 
2.70 

Oct. 

Nov. 

Dec 

1 

2 

4.50 
5.00 
7.30 
6.50 
5.60 
5.00 
5.00 
5.60 
5.50 
4.50 
4.60 
4.70 
4.00 
4.20 
4.40 
4.40 
4.30 
4.30 
6.20 
7.30 
6.40 
6.00 
5.70 
5.50 
5.80 
6.70 
5.50 
5.00 
4.70 
4.60 

4.50 
4.50 
4.40 
4.40 
4.40 
4.30 
4.30 
4.20 
4.50 
4.40 
4.50 
4.40 
4.40 
4.30 
4.30 
4.30 
4.40 
4.50 
5.00 
5.00 
15.00 
8.00 
6.00 
5.10 
5.90 
6.40 
5.11 
5.00 
5.60 
5.40 
5.40 

5.30 
5.20 
5.20 
5.10 
5.00 
5.00 
4.90 
4.80 
4.90 
4.10 
4.80 
5.00 
5.00 
5.00 
4.90 
4.90 
4.10 
4.10 
4.90 
4.90 

4.50 
4.40 
4.30 
4.20 
4.00 
3.00 
3.90 
3.80 
3.80 
3.70 
3.60 
8.50 
3.40 
8.40 
3.30 
3.20 
3.20 
3.10 
3.00 
3.00 

2.30 
2.40 
2.40 
2.60 
2.80 
5.90 
4.00 
3.90 
3.00 
3.70 
3.90 
6.30 
8.70 
8.00 
7.90 
8.80 
8.70 
8.70 
7.00 

2.80     1.80 
2.50  '  1.80 
2.40     1.80 

1.90 
1.00 

3 

2.(0 

4 

2.40 
2.30 
2.30 
2.30 
2.30 
2.30 
2.20 
2.00 
2.40 
2.00 
2.00 
2.00 
2.00 

1.80 
1.80 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.00 
1.80 
1.80 
1.80 
1.70 
1.70 
1.70 

2.30 

5  

2.00 

6 

1.90 

7 

8 

9 

10 

11 

12 

1.90 

13 

U 

15 

4.50 
4.30 
4.20 
4.10 
4,20 
4.30 
4.20 
4.00 
4.20 

16 

17 

2.60     2.10 

18 

2.60 
2.50 

2,10 
2.10 

19 

20 

6.00  ,  2.40 
5.50  1  2.40 
5.40     2.40 

2.00     1.80 

21 

4.11  1  2.90 
8.20  '  2.70 
6.00     2.60 
5. 10  1  2. 40 

2.00 
2.00 
1.80 
1.90 
1.90 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 

1.80 
1.80 
2.20 
1.90 
1.00 
1.80 
1.80 
1.80 
1.80 
1.80 

22 

4.20  1  4.10 
4.30     4.00 
4.20  1  3.90 
4.00     3.90 

23 

4.40 
4.00 
4.00 
3.90 
8.  TO 
8.50 
3.40 
3.20 
3.10 

2.40 
2.30 
2.30 
2.30 
2.30 
4.00 
3.40 
8.20 

24 

25 

5,80 
5.40 
5.00 
5.20 
5.30 
5.10 

2.30 
2.30 
3.20 
2.20 
2.30 
2.30 
2.30 

28 

27 

4.00 
4.20 
4.10 
4.10 
4.10 
4.10 

4.00 
4.10 
4.00 

...... 

28 

29 

30 

31 

NOLICHUCKY  RIVER  NEAR  CHUCKY  VALLEY,  TENN. 

This  station  was  established  September  6,  1900,  and  is  described  in 
Water-Supply  Paper  No.  48,  page  185.  The  bridge  from  which  meas- 
urements were  made  was  carried  away  by  the  flood  of  May,  1901,  and 
has  not  been  replaced,  so  that  the  record  of  gage  heights  stops  on  that 
date.  The  following  measurements  were  made  during  1901  by  E.  W. 
Myers  and  R.  E.  Shuf ord : 

March  81:  Gage  height,  5.18  feet;  discharge,  5,356  second-feet. 
April  14:  Gage  height,  4.45  feet;  discharge,  3,022  second-feet 

DaUy  gage  height,  in  feet,  of  NolichtLcky  River  at  Chucky  VcUley,  Tenn.,for  190 U 


Day. 

Jan. 

3.20 
3.30 
3.50 
3.30 
3.10 
3.00 
3.00 
3.20 
3.00 
2.90 
3.00 
8.00 
5.20 
4.30 
4.00 
3.90 

Fob. 

Mar. 

3.10 
2.80 
2.80 

Apr. 

4.10 
6.80 
8.60 

May. 

4.30 
4.10 
4.10 
4.80 
4.00 
3.80 
3.60 
3.60 
4.00 
3.80 
3.80 
3.70 
3.60 
3.50 
3.40 
3.40 
1 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

1 

3.20 
3.00 
3. 80 
3.20 

17 

3.70 
3.50 
3.20 
8.30 
3.40 
3.20 
3.50 
3.30 
3.30 
3.20 
3.20 
3.30 
3.30 
3.20 
3.30 

8.30 
3.40 
3.20 
8.30 
3.80 
3.30 
3.40 
3.20 
3.40 
3.30 
3.20 
8.20 

""""*" 
...... 

8.30 
3.20 
3.10 
3.30 
8.80 
3.40 
3.40 
3.20 
3.30 
8.00 
5.30 
5.30 
4.50 
4.60 
4.40 

8.20 
3.10 
3.20 
4.60 
8.40 
3.30 
3.80 
3.40 
8.80 
4.40 
4.50 
4.40 
4.50 
4.40 

3.30 

2 

18 

a3P 

3 

19 

3.40 

4 

2. 80     6. 40 

20 

8.40 

5 

3.30     3.30 

5.30 
4.90 
4.70 
4.60 

21 

8.50 

6 

3.30 
3.40 
3.40 

4.00 

3.20 
2.90 
3.00 

22 

(V 

7 

23 

b 

24 

9 

3.30     4.40 

25 

10 

4.20     3.30 
3.90     4.70 
3.80    3.80 
3.60  ,  3.50 

4.20 
4.00 
3.80 
3.00 

26 

11 

27 

12   

28 

13 

29 

30 

31 

14....: 

3.40  ,  3.30  I  3.20 

15 

3.30 
3.40 

3.30  ;  3.10 
3.40  1  3.20 

16 

» Bridge  and  irage  washed  out. 
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FRENCH  BROAD  RIVER  NEAR  ASHEVILLE,   N.    C. 

This  Station  was  established  by  C.  C.  Babb  in  September,  1895.  It 
is  located  at  the  Bingham  School  iron  highway  bridge,  3  miles  west  of 
Asheville.  It  is  described  in  Water-Supply  Paper  No.  48,  page  180. 
Records  of  measurements  for  1900  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  223.  On  October  14, 1001,  the  gage  was 
changed  to  read  0.58  feet  less  than  before.  Gage  heights  for  the 
i-eraainder  of  the  year  were,  however,  reduced  to  agree  with  those 
preceding.  During  1901  the  following  measurements  were  made  by 
E.  W.  Myera,  R.  E.  Shuford,  and  others: 

Lixt  of  discharge  measurements  of  French  Broad  Rix^er  near  AshevUle,  N,  C. 


Date. 

R.] 

Hydrographer.                      ^^^ 

DischarKO. 

1901. 
Febmary  28 

E.  Shuford 
do 

Feet. 

Sec.  ft. 
2  955 

March  27 - 

H  «T 

19  377 

April  16 

E.W.Myers. 4  fiR 

3.308 

May  21 

R.  E.  Shnford 

I 

12.10 

4.06 
8.60 

31,100 

Jnly4 _ 

.do 

7^.  Mvera 

2,942 
1,769 

July  31 

E.1 

Anirast  6 _ 

R.  E.  Shaford 
do 

9.50 
9.30 
6.90 

20,240 

18,528 

8,760 

2,950 

1,857 

Angnst  15 -  _  -  -  . 

^ptember  18  _  _ 

October  14 

E.  W.  Mvera 

-do. 
B.Shu 

•f 

4.33 
3.30 

Noyember  10  -  _ 

R.] 

aford 

December  10 

_do 

1,996 

Daily  gage  height,  infe^X,  of  French  Broad  River  near  AsheinllCf  X,  C^for  1901, 

Day. 

1 

1  Jan. 

■ 
Feb. 

I 

Mar. 

Apr. 

May. 

Jnne. 

4.80 
4.55 
4.46 
4.40 
4.57 
4.65 

July. 
4.63 

Aug. 

Sept. 

Oct.  1  Nov. 

1 

Dec. 
3.28 

1 

4.10 
3.00 
3.86 
3.77 
3.73 
3.60 
8.61 
3.59 
3.56 
3.60 
4.48 
7.40 

3.65 
3.60 
3.65 
4.75 
3.95 
3.87 
8.80 
3.85 
3.05 
8.00 
3.85 
3.85 

3.43 
3.40 
8.40 
3.40 
3.88 
3.38 
3.38 
3.38 
3.37 
3.62 
5.20 
4.00 
8.75 
8.60 
3.53 
3.62 
8.48 
3.46 
3.44 

4.50 
6.85 
6.15 
7.20 
5.65 
6.80 
6.00 
4.75 
4.60 
4.86 
4.60 
4.36 
4.25 
5.55 
4.02 
4.56 
4.50 
4.40 
7.40 

4.45 
4.40 
4.80 

4.28 

4.2:{ 

4.18 
4.02 
4.01 
4.15 
4.30 
4.17 
4.15 
4.10 
4.05 
3.06 
3.03 
3.01 

8.55 
8.47 
8.41 
3.60 
3.61 
8.75 
8.20 
6.00 
4.15 
4.23 
4.88 
4.60 
5.70 
8.27 
0.01 
8.77 
0.40 
8.60 
8.00 
7.70 
7.28 

7.00 
6.40 
6.00 
5.61 
5.48 
6.20 
5.U2 
4.07 
4.08 
4.03 
4.08 
4.80 
6.10 
4.&5 
4.60 
4.42 
6.75 

4. 10     3. 56 

2 

5. 80     -i  nA 

8.28 

3 

5.00 
4.61 
4.30 
4.10 
4.05 
4.00 
3.05 
3.04 
3.94 
8.00 
4.73 
4.20 
3.08 
3.88 
3  T3  1 

3.54 
3.53 
3. 51 
3.40 
3.48 
3.45 
3.42 
3.40 
3.30 
3.38 
3.38 
3.28 
3.3«l 
3.31 
8.20 

3.88 

4 i 

3.08 

5 

3.58 

6 

3  52 

4  .............  ......  ...... 

5.27    

3  47 

8 

9 

10 

11 

i:i 

4.87 
4.42 
4.38 
4.25 
4.23 
4.20 
6.30 
6.81 
6.60 
5.75 

3.38 
3.48 
3.48 
4.18 
3.83 

13 :::::::::::::::::::::::: 

14 

15 

16 

17  

6.88     3.82 
6.30    3.75 
4.40     3.68 
4.25     3.67 
4.10    3.64 
4.05     3.62 
4.00     3.60 

3.73 
5.48 
0.08 
9.08 
7  2« 

IH... 

1» 

4.21  j  5.38    

4.67  !  4.00    

6.80     3.67 
5.37     3.63 
4.05     3.62 
4.62  ,  3.60 
4.45  !  3.50 
4.37  ,  3.58 
4.80     3.58 

3.30       5.08 
3.29       4  (» 

21) 

3.«2 
3.87 
3.83 

3.58 
3.55 
3.53 

3.42     7.05 

6.58 
8.66 
10.40 
6.35 
5.65 
5.83 
5.73 
5  57 
5.30 
5.17 
4.07 
4.85 

5.15  i 

5.67    

3.29 
3.28 
3.28 
3.31) 
3.35 
3.rJ7 
3.36 
3.34 
3.32 
3.80 
3.29 

4.:i» 

21  

4.60 
4.15 
3.80 
3.70 
5.45 
0.02 
8.43 
7.35 
6.27 
5.00 
4.75 

7.40 
6.06 
6.65 
6.26 
6.05 
6.00 
4.88 
4.65 
4.68 
4.60 

4.:J7 

2J 

6.30  1 7.0H 

4.85    7.48 

4.75    7.55 

A.:» 

33  

3.80     3.50 
3.80     3.50 
3.77  •  3.50 
3.68  ,  3.50 
3.67     :^48 
3.05  '  3.45 

i.zi 

34 

4.13 

25  

4.70    

6.80 
6.35 
6.25 
6.77 
8.57 
8.48 
7.40 

4.20 
4.10 
4.05 

4.00 
4.65 

4.28 

3.  .58 
3.58 
3.57 
3.57 
3.56 
3.56 
3.56 

4.13 

'M 

27  

4.77 
4.53 
4.67 
4.75 
4.70 

'8.'66* 

4.15 

4.18 

28  

4.58 

29 

30 

31 

3.54 
3.70 
3.73 

10.93 
9.48 
0.18 

* 

•V 

^Irelr 

rokexL 

1 
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FRENCH  BROAD   RIVER  AT  OLDTOWN,  TBNN. 

This  station  was  established  September  4,  1900,  and  is  described  in 
Wat^er-Supply  Paper  No.  48,  page  187.  During  1901  the  following 
measurements  were  made  by  E.  W.  Myers: 

Jannary  15:  Oage  height,  1.70  feet;  discharge,  2,936  second-feet. 
March  29:  Gage  height,  4  feet;  discharge,  14,397  second-feet. 
August  1:  Gage  height,  1.54  feet;  discharge,  2,475  second-feet. 
Angnst  18:  Gage  height,  6.60  feet;  discharge,  29,824  secoud-feet. 
September  27:  Gage  height,  1.83  feet;  discharge,  2,954  second- feet 

Daily  gage  height^  in  feet,  of  French  Broad  River  at  Oldtown,  Tenn,yfor  lOOU 


Day. 

Feb. 

Mar. 

Apr. 
2.60 

May. 

June. 

1 
July. 

Aug. 

1.70 
2.00 
1.60 
1.50 
2.10 
8.50 
4.  a) 
4.20 
8.00 
2.80 
2.00 
3.80 
4.00 
6.70 
6.70 
6.60 
7.00 
6.00 
5.00 
4.60 
4.40 
4.30 
4.50 
4.00 
3.80 
3.50 
4.00 
4.10 
4.00 
4.10 
4.20 

Oct. 

Not. 

1 

1.30 

2.20 
2.10 
2.00 

"  'f.W 
1.80 
1.90 
1.80 
1.70 
1.90 
1.80 
1.70 
1.60 
1.60 
1.60 
1.50 
1.50 
2.10 

2.60 
2.40 
2.20 
2.20 

2.40 
2.30 
2.20 
2.10 

...... 

1.60 

2 

1.40 
1.30 
1.40 
1.50 
1.40 
1.30 
1.40 
1.40 
1.60 

7.60 
7.30 
5.60 
3.90 
3.10 
2.90 
2.60 
2.40 
2.30 

\    1.50 

3 

1.50 

4 

\.m 

6    .                 

2. 10     2. 00 

1.70 

6 

2.10 
2.20 
2.50 
2.40 
2.30 
2.20 
2.10 
2.00 
2.70 
3.40 
3.90 
3.40 
2.80 

1.90 
2.10 
2.00 
1.90 
1.80 
1.70 
1.60 
1.60 
1.50 
1.60 
1.70 
1.80 
2.90 
2.10 
2.20 
2.10 
2.00 
1.90 

1.70 

7 

1.60 

8 

1.00 

9 

1.60 

10,                           

11 

.  .  »  -  -  - 

2.20     2.20 
2.20  ,  2.10 
1.80    2.00 
1.60    2.60 
1.60  '  2.60 

12      .                             

13 

2.00 
1.90 
1.80 
1.70 
1.70 
1.60 

i.eo 

l.TO 
1.60 

i.ao 

1.60 
1.60 
1.50 
1.60 
1.60 
1.60 
l.CO 
1.50 
1.50 

14 

15                                            

Ifl 1 

1.60 
1.40 
1.40 
1.50 
1.40 
1.50 
2.00 
1.70 
1.80 
2.00 
8.30 
6.30 
6.90 
3.70 

2.40 
2.20 
2.10 
2.00 
5.40 
3.10 
3.50 
3.80 
3.60 
3.50 
4.  a) 
5.00 
2.00 
2  40 

17 

18 

1» 

2.50     2.50 

20 

3.00 
10.50 
9.30 
6.00 
4.70 
3.50 
3.40 
3.80 
3.50 
3.10 
2.  HO 
2.60 

2.80 
2.70 
2.80 
2.50 

21 1 

:a 1 

23 

24 

1.40 
1  30 

2.40     1.80 

25 

2.50 
2.20 
2.00 

1.70 
1.60 

28. 

1.30 
1.30 
1.30 

27 

28 

2.10  1  1.51) 
2.20  1  1.60 

29 

») 

2.90     2.^30 
3.00   

2.20 

1.60 
1.70 

31 

PIGEON   RIVER  AT  NEWPORT,  TENN. 

This  station  was  established  September  4,  1900,  and  is  described  in 
Water-Supply  Paper  No.  48,  page  188.  The  gage  was  washed  out 
several  times  during  the  year  by  high  waters.  During  1901  the  fol- 
lowing measurements  were  made  by  E.  W.  Myers  and  R.  E.  Shuford: 

January  19:  Gage  height,  1.95  feet;  discharge,  1,188  second-feet. 
March  29:  Gage  height,  2.91  feet;  discharge,  4,355  second-feet. 
Angnst  1:  Gage  height,  1.07  feet;  discharge,  648  second- feet. 
August  18:  Gage  height,  6  feet;  discharge,  7,624  second-feet. 
September  27:  Gage  height,  1.41  feet;  discharge,  834  second-feet. 
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Daily  gage  lieight,  in  feet,  of  Pigeon  River  at  Nevyport,  Tenn.yfor  1901. 


1. 

2- 

3. 
4. 
5. 
6. 

0r 
I  . 

s. 
». 

10. 

11. 

12. 
13. 
14. 
15. 


16. 
17. 
18. 
19. 
20 

21. 

22 

Si 
24- 
2>. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Jan. 

Feb. 

2.40 

1.80 

1.90 

1.80 

1.60 

1.90 

1.40 

1.90 

1.40 

3.00 

1.40 

2.60 

1.30 

2.  JO 

1.30 

2.30 

1.20 

2.10 

Mar. 


1.30 


1.20 
7.50 
5.40 
3.60 
3.30 
2.60 
2.30 
2.10 
2.10 
1.90 
80 
80 
80 
70 
00 
1.60 
1.50 
l.fiO 
1.60 
1.50 
1.60 
2.00 


1. 
1. 
1. 
1. 
1. 


00 
10 
00 
90 
80 
80 
90 
80 
80 
70 
70 
70 
60 
60 
50 
40 
40 
30 

m 


20 
20 
1.80 
1.40 
1.20 
1.30 
1.80 
1.70 
60 

50 
50 


1.30 


30 
20 


1.20 


1. 
1. 


30 
20 
1.60 
1.50 
40 
3t) 
00 
90 
4.60 
3.80 
3.60 
3.40 
3.20 


1. 
1. 
8. 
5. 


Apr. 

May. 

2.10 
2.00 
1.90 
1.90 
2.00 
2.00 
1.90 
1.80 
1.90 
1.80 
1.80 
1.60 
2.60 

Aug. 

Sept. 

Otrt. 

8.00 

1.30 

2.70 
7.00 

i 

1.30 
1.20 

4.00 
3.60 
3.40 
3.00 
2.80 
2.60 
2.40 
2.20 
2.10 
2.20 

1.66 

1.40 
8.90 
3.20 
2.  a) 
1.90 
1.40 
1.40 
T.50 
1.40 
2.90 
5.00 

1 



1.40 
1.20 
1.20 
l.W 
1.20 

l.2r) 

l.») 
1,20 
1.30 

2.20  1  1.50 

2.30  .  1.40 

2.20  1  1.40 

2.20     1.40 

2.70 

1.60 

5.00 

4.40 

1 

4.;30 

4.00 

3.80 

3.60 

3.40 
3.10 
2.60 
2.50 
2.50 
2.'I0 

I 
1 



1.30 

1.30 

1 

1 

TENNESSEE  RIVER  AT  KNOXVILLE,  TENN. 

This  station  was  origiDally  established  by  the  United  States  Weather 
Bureau  at  the  old  county  highway  bridge,  which  has  been  torn  down 
and  replaced  by  a  new^  bridge.  Daily  records  are  kept  by  the  United 
States  Weather  Bureau  and  are  furnished  to  the  Geological  Survey. 
The  station  is  described  in  Water-Supply  Paper  No.  48,  page  193. 
During  1901  the  following  measurements  were  made  by  Max  Hall  and 
others: 


List  of  discharge  measureTtients  of  Tennessee  River  at  Knoxville^  Tenn, 


Date. 


1901. 


January  25.. 
March  22.  . 

Aprils 

May  29  ...  . 

July  30 

Angnst  17.. . 
November  5. 


Hydrographer. 


Max  Hall 

.....do 

K.T.Thomas. 

do 

do 

do 

Olin  P.  Hall . 


Gaee 
Iieififnt. 


Feet. 
2.30 
2.12 

15.40 
8.97 
1.40 

14.00 
1.15 


Discharge. 


Sec.  feet. 

9,690 

9.067 
68,430 
37, 581 

7,011 
64,609 

5, 725 
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Ddily  gage  lieight^  in  feet,  of  Tennessee  River  at  KnoxvUle,  Tenn,,for  J90I, 


Day. 

Jan. 

Feb. 

3.30 
3.10 
3.20 
3.50 
4.50 
5.00 
4.30 
3.60 
3.30 
3.40 
3.80 
4.40 
3.90 
3.50 
3.00 
2.70 
2.60 
2.50 
2.30 
2.20 
2.10 
2.00 
1.90 
1.80 
1.70 
1.50 
1.40 
1.70 

Mar. 

1.60 
1.50 
1.50 
1.50 
1.40 
1.70 
1.80 
1.90 
1.70 
2.60 
3. 7(» 
3.50 
3.60 
3.00 
2.60 
2.30 
2.10 
2.00 
1.90 
1.80 
1.80 
2.30 
2.40 
2.20 
2.10 
6.00 
16.00 
14.20 
10.30 
7.60 
7.20 

Apr. 

May. 

6.50 
4.80 
4.40 
4.00 
3.70 
3.40 
3.40 
3.20 
3.20 
3.20 
3.30 
3.50 
3.60 
3.40 
3.00 
2.70 
2.60 
2.40 
3.00 
4.70 
4.90 
17.00 
82.00 
28.20 
15.00 
9.60 
9.20 
9.80 
8.70 
9.30 
8.80 

June. 

July. 

Aug.  .Sept. 

Oct. 

Nov. 
1  an 

1  I>ea 

1 

1 

2.20 
3.00 
2.60 
2.30 
2.00 
1.90 
1.80 
1.60 
1.60 
1.50 
4.40 
13.00 
16.00 
13.50 
8.20 
6.80 
4.80 
4.00 
3.50 

aoo 

2.80 
2.60 
2.40 
2.40 
2.30 
2.20 
2.20 
2.20 
2.60 
2.60 
2.90 

6.80 

8.50 

15.00 

17.10 

14.50 

10.30 

8.00 

6.90 

6.00 

5.40 

4.80 

4.80 

4.00 

4.50 

6.50 

6.50 

4.60 

4.30 

4.10 

7.10 

12.80 

16.20 

12.80 

11.90 

11.10 

10.50 

10.00 

8.90 

7.80 

6.40 

7.40 
6.20 
6.40 
4.70 
4.30 
4.00 
3.80 
3.60 
6.90 
5.20 

4.00 
4.60 
4.50 
4.40 
4.50 
3.40 
3.70 
4.20 
4.90 
3.70 

1.80 

8.00 

2.70 

'     0.90 

2 :: 

1.00    8-4n 

3. 10     1  - 10 

.90 

3 

1.00 
1.40 

7.60 
6.00 

2.70 
3.80 
3.10 

1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
1.10 
1.00 
1.00 
.90 
.an 

90 

4 

1. 01) 

ft 

1.80    400 

1.50 

6 

2.50 

12.90 

12.20 

7.50 

6.00 

4.00 

3.10 

4.20 

10.70 

17.20 

16.20 

14.30 

13.20 

12.00 

10.50 

10.30 

10.70 

8.40 

8.50 

7.80 

6.80 

7.20 

6.50 

6.50 

7.20 

7.00 

4.10     2  60 

l.HO 

8.70 
8.40 

2.20 
2.00 

l.TO 

8 

1.40 

9 

3.20     1.80 
3.00  1  1.70 
2.80  1  1-70 

1.30 

10 

1.40 

11 

4.30  :  3.00 
4.(10    2.60 
3.  .50     2.40 
3.30  }  2.*2I\ 

1..tO 

12 

2.90 
3.00 
3.00 
3.00 
8.00 
3.20 
3.50 
6.50 
4.80 
3.00 
3.00 
2.70 
2.50 
2.40 
2.80 
2.00 
1.90 
1.90 
2.00 

1.00 
2.00 
2.30 
2.00 
2.40 
2.00 
1.80 

2.00 

13 

14 

2.(0 
2.00 

15 

3.80 
6.60 
10.20 
7.40 
7.20 

2.10 
2.20 
2.10 
2.50 
2.40 

13.00 

16 

21.00 

17 

14.20 

18 

8.40 

19 

1.70      .90 
1.60      .90 
1.00       -fiO 

6.80 

20 

6.10    2.fl0 

4.30 

21  

6.00 
6.70 
6.00 

2.40 
2.20 
2.00 

3.00 

22 

1.50 
1.40 

.80 
.90 

2.50 

23 

2.80 

24 

8.10     1.80 
8.10     1.60 
6.50  1  1.50 
5.50     1.40 
4.60     1.50 
4.00     1.70 
4.00     1.40 
1.60 

1.40     1.00 

4.39 

25 

1.30 
1.30 

1.00 
1.40 

4.70 

36 

4.90 

27 

1.30     1.30 

11.60 

28 

1.20 
1.20 
1.20 
1.20 

1.10 

1.00 

.90 

14.80 

29 

») 

31 

17.30 
29.50 
31.00 

TUCKASEGEE  RIVER  AT  BRYSON,   N.  C. 

This  station  is  described  in  Water-Supply  Paper  No.  48,  page  188. 
Results  of  measui*ements  during  1900  will  be  found  in  the  Twenty- 
second  Annual  Report,  Part  IV,  page  223.  During  1901  the  following 
measurements  were  made  by  E.  W.  Myers  and  R.  E.  Shuford: 

List  of  discluirge  vieasurements  of  Txickasegee  River  at  Bryson,  N.  C, 


Date. 


HydroffTftpher. 


1901. 


R.  E.  Shuford 

do 

E.  W.  Myers 


January  12 

Febniary  22 _ 

Aprill? 

May27 i  R.E. Shuford 

July  11 ! do 

August  17  -  ' do 

September  19 |  E.  W.  Myers. . 

November? R.E.Shuford 

December  11 do 


Feet. 
5.45 
1.60 
2.43 
3.00 
1.65 
5.40 
2.25 
1.35 
1.40 


Discharge. 


Sec  feet. 

10,420 

906 

2,459 

3,926 

1,034 

9, 512 

2,048 

853 

910 
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Daily  (jage  Jieight,  in  feet,  of  Tuckasegee  River  at  Bryson,  N,  C,  for  IDOL 


1. 

4. 

."i. 
« 
7. 

S 

10. 

11 
12. 

u. 
15. 
J«. 
17. 
IM. 
19 

a). 

21. 
2S 

s. 

24. 

:» 

3B. 

27. 

28. 

29 

30. 

31. 


Day. 


Jan.  Feb.  Mar.  Apr.  May 


2.0U 


1. 
1. 
1. 
1. 
1. 
1. 


,W 
70 
($5 
60 

m 

1.55 
1.55 
2.60 
7.10 
4.30 
3.20 
2.80 
2.60 
2.30 
2.20 
2.00 
1.05 


»0 
90 
80 
80 
00 
80 
70 
00 
70 
60 
2.00 
1.80 


1.70 
1.70 
2.20 
3.00 
2.30 
2.00 
2.JK) 
1.90 
2.60 
2.10 
2.10 
2.00 
2.00 
1.90 
1.90 
1.H5 
1.80 
1.80 
1.80 
1.70 
1.60 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 


I-' 
i.. 


1.60 
1.60 
1.50 
1.50 
2.30 

l.no 

1.50 
l.tf) 
2.(10 
3.6r) 
2.50 
2.10 
2.00 


90 
80 
80 
70 
70 
70 
90 


2.80 
1.90 
1.90 
2.10 


2.70 
5.60 
4.40 
3.8r) 
3.50 
3.») 
3.(X) 
2.81) 
2.70 
2.60 
2.50 
2.30 
3.00 
2.80 
60 
50 
40 
40 
60 
30 
70 


5. 
G. 
4. 


00 
75 
00 
3.30 
3.00 
3.10 
2.80 


3.20 
3.00 
2.80 
3.80 
70 
70 
70 
60 
50 


! 


May. 

Jnne. 
2.50 

2.40 

2.40 

2.40 

2.30 

2.40 

2.;% 

2.30 

2.20 

2.30 

2.20 

2.20 

2.20 

2.60 

2.20 

2.3(J 

2.10 

2.20 

2.00 

2.10 

2.00 

2.00 

1.90 

2.30 

1.90 

2.30 

1.90 

3.00 

1.80 

2.60 

1.80 

2.50 

1.80 

2.30 

1.80 

2  30 

2.90 

2.20 

2.30 

2.20 

8.25 

2.60 

5.40 

2.20 

3.50 

2.00 

3.00 

2.10 

3.35 

3.00 

3.30 

2.10 

3.00 

2.00 

2.90 

2.00 

2.80 

2.00 

2.90 

2.00 

2.80 

Jnly.'AnK.  Sept.  Oct.  Nov. 


1.90 
2.00 
2.40 
1.80 
1.80 
2.60 
2.00 
2.20 
1.80 
1.70 
1.60 
1.55 
1.50 
1.50 
1.50 
1.56 
1.50 
2.00 
1.70 
1.70 
1.65 
1.50 
1.50 
1.45 
1.40 
1.40 
1.50 
1.4() 
1.40 
1.40 
1.50 


40 

•IT. 


30 
30 
50 
7.00 
3.50 
2.00 
1.80 
1.80 
1.80 


2. 
4. 
3. 
6. 
4. 
5. 


30 
10 
60 
00 
50 
15 
4.50 
4.60 
3.40 
3.50 
00 
80 
40 
3.00 
2.80 
3.40  ! 
3.60  I 
3.40  I 
3.00 
3.00 


5. 
3. 
3. 


2.80 
2.60 

2.45 
2.441 
2.50 
2.20 
2.10 


2.00 


90 
00 
80 
80 
2.10 
2.00 
1.90 
1.80 
3.80 
2.60 
20 
10 
00 
90 
85 
80 
1.75 
1.75 
1.80 
1.80 
1.80 
1.80 


2. 
2. 
1. 
1. 
1. 


1.70  i 

1.70  I 

1.70  I 

1.65 

1.60  ' 

1.60 

1.60 

1.65 

1.55 

1.56 

1.50 

1.60 

2.60 

1.80 

1.60 

1.60 

1.50 

1.60 

1.45 

45 

45 

40 

40 


40 

40 


1. 

1. 

1. 

1. 

1.40 

1.40 

1.40 

1.40 

1.40 


40 
40 


l.a5 
l.a5 
1.35 
1.30 
1.30 
1.30 


a) 

30 
40 


1.30 
1.30 
1.30 
1.25 
1.25 
1.25 
1.25 
1.20 
1.20 
1.20 
1.20 
1.50 
1.40 
1.30 

i.a) 

1.25 
1.25 
1.20 
1.20 


I 


1.40 


Dec. 


1.20 
1.20 
1.80 
1.50 
1.40 
1.40 
1.30 
1.30 
1.50 
2.40 
1.70 
1.40 
1.50 
8.80 
4.50 
3.80 
2.60 
2.30 
2.10 
2.10 
1.90 
2.00 
2.00 
2.00 
2.00 
2.10 
3.50 
3.20 
9.90 
4.80 
3.80 


LITTLE   TENNESSEE   RIVER  AT  JUD80N,  N.  C. 

This  Station  is  described  in  Water-Supply  Paper  No.  48,  page  189. 
Records  of  measurements  for  11)00  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  224.  During  1001  the  following  meas- 
urements were  made  by  E   W.  Myers  and  R.  E.  Shuford: 

February  22:  Gkkge  height,  3.4o  feet;  discharge,  1,444  second-feet. 
April  18:  Gage  height,  4.28  feet;  discharge,  2,319  second-feet. 
September  10:  Gage  height,  5  feet;  discharge,  4,200  second-feet. 
December  12:  Gage  height,  2.05  feet;  discharge,  1,062  second-feet. 
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Daily  gage  height,  in  feet  ^  of  Little  Tennessee  River  at  Judson,  N,  C^for  HK)1. 


Day 


1. 

2. 

3- 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
\Si. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 

ao. 

21. 
22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
J». 
31. 


Jan.    Feb.  i  Mar.    Apr. 


May.  June.  Jnly. 


•»  I 


3.43 
3.67 
3.  SO 
3.63 
3.68 
3.69 
3.fl0 
3.60 
3.68 


6.62 
8.40 
6.30 
4.31 
4.31 
3.42 
3.41 
3.38 
3.21 
a  22 
3.20 
8.18 
3.18 
3.18 
3.21 
8.19 
3.18 
8.92 
3. 98 
3.60 
3.69 
3.67 


3.60 
3.60 
3.62 
4.32 

4.2:^ 

3.84 
3.61 
3.67 
3.68 
3.66 
3.66 
3.42 
3.42 
3.40 
3.32 
3.33 
3.38 
8.37 
3.37 
3.38 
8.38 
3.38 
3.27 
3.22 
3.21 
3.21 
3.2:3 
3.22 


3.22 
3.21 
3.18 
3.19 
3.19 
3.17 
3.18 
3.18 
3.45 
6.39 
6.80 
4:39 
4.20 
3.61 
3.42 
3.40 
3.39 
3.39 
3.87 
3.33 
4.63 
4.39 
8.78 
8.46 
3.41 
10.54 
8.40 


6. 
4. 
4. 

4. 


33 
09 
16 
20 


4.32 

8.40 
6.33 
5.44 
62 
28 
26 
25 
90 
3.84 
3.83 
3.81 
4.63 


4. 
4. 


.28 
22 
3.96 
3.84 
3.82 
6.00 
8.46 
6.38 
6.46 
93 
61 
46 
93 
3.82 
3.61 
3.60 
3.64 


4. 
4. 
4. 

8. 


3.48 
3.46 
3.46 
3.39 
3.38 

3.;;6 

3.36 
3.34 
3.35 
3.20 
3.29 
3.26 
3.26 
8.26 
3.26 
3.23 


2. 
3. 
4. 


6. 

4. 
4. 
4. 


23 
19 

28 


12.32 
8.46 


30 
93 
,68 
23 
4.19 
4.19 
4.13 
4.12 
4.12 
6.08 


2x  I 


4.61 
3.92 
3.80 
3.78 
3.78 
3.04 
3.62 
a.|!0 
3.64 
3.63 
3.53 
3.61 
3.49 
4.72 
6.41 
6.33 
5.31 
4.96 
4.02 
4.83 
4.61 


84 

28 
21 
94 
65 
3.62 
8.48 
3.84 
3.84 


3.35 
3.28 
3.30 
4.61 
4.28 
3.96 
3.82 
4.36 
3.91 
3.79 
3.76 
3.64 
3.42 
3.89 
3.38 
8.38 
3.36 
3.33 
8.29 
3.22 
3.21 
3.21 
3.20 
3.18 
3.14 
3.11 
8.11 
8.90 
3.90 
8.60 
3.60 


Aug. 


3.60 
3.40 
3.60 
3.11 
3.10 
4.63 
7.32 
6.28 
4.23 

3.n 

3.98 
8.94 
6.40 
7.16 
7.28 
6.89 
9.64 
6.42 
6.38 
93 
.84 
83 


Sept.'  Oct.  '  Nov.,  Dea 


4. 
4. 

4. 


10.32 
6.40 
6.32 
5.28 
4.73 
7.39 
7.42 
6.61 
6.41 


4.39 
4.26 
3.72 
3.72 
3.61 
a  60 
3.68 
3.49 
3.47 
3.42 
3.42 
3.40 
3.31 
3.30 
3.28 
3.28 
3.24 
3.25 
3.2:) 
:j.21 
3.21 
3.23 
3.23 
3.25 
3.24 
3.22 
3.22 
3.23 
3.22 
3.22 


3.21 
3.19 
3.19 
3.16 
3.13 
3.16 
3.14 
3.14 
3.80 
70 
40 
61 
3.64 
3.34 
3.31 
3.28 
22 
22 
21 
19 


3. 

3. 
4. 


3. 
3. 
3. 


19 
18 
14 
13 
13 


3.13 
3.14 


13 
12 
11 


3.10 
3.11 

2.98 
2. 911 

'*  UK 

2.98 
2.94 
2.94 
2.94 
2.96 
2.94 
2.93 
2.93 
2.90 
2.90 
2.89 
2.87 
2.87 
2.84 
2.83 
2.85 
2.84 
2.06 

2.86 
2.86 
2.86 
2.»i 
2.84 
2.81 


3.11 


2.7s 
2.79 


2. 

2. 
2. 

2- 


79 
78 
TB 
76 
75 
74 
2.75 
3.40 
5.92 
3.  .51 
3.48 
4.64 
13.50 
8.42 
6.38 
4.32 
4.33 
4.21 
4.19 
3.91 
3.92 
3.9K 
3.03 
3.90 
3.81 
6.31 
13.92 
12. » 
10.92 


HIWASSEE   RIVER  AT   MURPHY,  N.  C. 

-  This  station  19  described  in  Water-Supply  Paper  No.  48,  page  11>0. 
The  observer  is  William  Mingus,  of  Murphy.  Records  of  measure- 
ments during  1900  will  be  found  in  the  Twenty-second  Annual  Report, 
Part  IV,  page  224.  During  1001  the  following  measurements  were 
made  by  E.  W.  Myers  and  R.  E.  Shuford : 

Lint  of  discharge  measurements  of  Hiwassee  Kiver  at  Murphy,  N.  C. 


Date. 


1901. 


Hydrographer. 


February  24 R.  E.  Shuford. 

April  17 .)  E.  W.  Myers 

May  12 R.  E.  Shuford 

July  12 do 

August  16 do 

September20 I  E.  W.Myers. 


Do 
Do 
Do 
Do 
Do 


do 
do 
do 
do 
do 


November  8 !  R.  E.  Shuford 

December  13 do 


hSSTt.   D<«=h.rg^ 


J^et 

Src/eet. 

5.70 

725 

6.15 

1,522 

6.40 

2,107 

5.45 

665 

8.00 

4.974 

6.02 

1,106 

6.02 

1,324 

6.02 

1,2.",7 

6.02 

1,166 

6.02 

1,246 

6.03 

1,182 

5.25 

462 

5.32 

4*10 

EASTERN   MISSISSIPPI   DRAINAGE. 
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Daily  gage  Jieight^  in  feet,  of  Hitocutsee  River  at  Murphy,  N,  C,  for  190 J. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

6.a5 
6.20 
6.10 
6.05 
6.00 
5.95 
6.10 
5.90 
6.a6 
5.  SO 
5.80 
5.96 
5.85 
6.50 
6.50 
6.36 
6.30 

July. 

6.00 
6.90 
6.65 
6.00 
5.56 
6.70 
6.66 
5.76 
5.56 
5.60 
6.46 
6.46 
6.40 
5.40 
5.46 
5.80 
6.40 

Aug. 

Sept. 

1 
Oct. 

Nov. 
.  rt.25 

Dec. 

I 

6.00    6.05 
5.90    5.96 
5.80     5.90 
5. 70     7.  .«V5 

5.60 
6.60 
6.56 
5.55 
6. 70 
5.60 
5.55 
5.55 
6.55 
5.60 
6.50 
6.10 
5.a5 
5.86 
6.75 
5.75 
5.70 
5.66 
5.60 
6.60 
5.96 
5.76 
5.65 
5.96 
5.80 
10.80 
8.20 
7.20 
6.80 
6.60 
6.60 

6.35 
7.66 
7.60 
7.10 
6.75 
6.75 
6.50 
6.40 
6.26 
6.20 
6.10 
6.10 

6.15 
6.10 
6.06 
6.00 
6.00 
6.06 
5.95 
6.86 
5.85 
5.85 
6.80 
6  76 

6.30  !  6-70 

6.60 

5.20 

o 

6.25 
5.20 
6.20 
6.20 
7.65 
7.00 
6.05 
5.75 
6.60 
5.85 
6.65 

0.40 
6.26 
6.20 
6.16 
6.05 
6.00 
5.90 
6.86 
5.80 
6.00 
ft.  80 

6.60    6.25 
5.60    5.25 
5.60    5.30 
5.50    5.30 
6.50     6.30 
6.46     6.25 
6.40     6.25 
6.46     5.25 
5.40    5.26 
5.40     5.26 
6.40     6.20 
6.20    5.40 
6.50    5.30 
5.46     6.20 
6.40    5.20 
5.40     5.20 
5.40     5.25 
5.40     6.25 
6.36     6.25 
6.a5  ,  5.20 
6.a5     6.20 
6.a5     6.25 
6.30     6.46 
5.30    5.:« 
5.30     6.20 
5.30    5.20 
6.30    5.16 
6,30  1  6.16 
6.30     5.20 
5.25    

6  20 

3 

4 

5.30 
6.;35 

5 

15 

( 

8 

9 

10 

n 

12 

5.60 
5.a) 
5.60 
5.50 
5.50 
5.50 
8.80 
9.20 
7.50 
6.85 

6.75 
6.40 
1  6.25 
6.15 
6.95 
6.50 
6.40 
6.30 
6.25 
6.16 

5.20 
5.25 
5.20 
6.25 
6.26 
6.15 
5.65 
5.40 

13 

6. 16     6. 75 
6.56  '  .'i  70 

6.75     6.00 
7.95     5.80 
7. 30     6. 70 

5.40 

U 

6.30 

15 

6. 50  1  6. 05 
6.30  i  6.00 
6.20  '  5,90 
0.10  .  5.85 
5. 90     5. 85 
5.86     5.80 
5.85  '  5.75 
5. 90  ,  6. 75 
5.80     5.76 
6.06  1  5.70 
5.90  1  5.65 
5. 85     5. 70 

6.36 
6.20 
6.  lb 
6.10 
6.56 
11.40 
7.90 
7.26 
6.95 
6.70 
6.66 
6.60 
6.40 
6.85 
6.20 
6.15 

6.65 
5.66 
6.65 
6.60 
6.70 
7.20 
7.60 
10.60 
7.76 
7.10 
6.86 
6.55 
6.50 
6..% 
6.35 
6.20 
6.75 

9.10 

16 

17 

7.90 
8.16 
8.45 
7.36 
7.05 
8.16 
8.00 
12.70 
8.25 

7.;« 

6.05 
6.76 
6.85 
7.a) 
6.80 
6.70 

5.90 
7.20 
6.75 
6.20 
6.00 
6.90 
6.80 
5.75 
6.70 
6.65 
6.66 
6.60 
6.60 
6.75 
5.60 

6.80 
6.70 

18 

6. 10     6. 40 

6.00 

19 

30 

21 

22 

6.00 
6.05 
5.85 
6.80 

7.10 
5.66 
6.46 
6.66 

6.90 
5.80 
5.70 
6.76 

23 

5. 75     5. 40 
6.70    6.36 
6. 70     6. 46 

6.70 

24 

25 « 

5.90 
6.86 

6.10 
6.70 
6.20 
6.06 
5.75 

6.30 
6.65 
5.30 
6.50 
6.35 
6.50 

6.85 

27 

28 

a» 

30 

31 

5.90 
6.05 
5.96 
6.00 
6.20 

5.66 
*5.60 

7.50 
6.65 
13. ;» 
9.10 
7.50 

NOTTELY  RIVER  AT  RANGER,  N.  C. 

The  station  was  established  by  Olin  P.  Hall,  on  February  10,  11)01. 
It  is  situated  at  the  Nottely  wagon  bridge,  al)out  one-half  mile  from 
Ranger,  N.  C,  on  the  Murphy  Division  of  the  Atlanta,  Knoxville  and 
Northern  Railway.  The  bridge  is  an  old  wooden  structure,  about  125 
feet  in  length  between  abutments  and  about  20  feet  above  low  water. 
The  bridge  is  supported  on  2  wooden  bents,  dividing  it  into  3  spans. 
The  gage  is  a  1  by  3  inch  pine  board  in  2  sections,  each  8  feet  long, 
graduated  to  feet  and  tenths  and  fastened  to  the  upstream  side  of  the 
right  wooden  abutment.  The  bench  mark  is  the  top  of  the  down- 
stream end  of  cap  of  right  abutment;  itw  elevation  is  20  feet  above 
the  zero  of  the  gage.  The  initial  point  for  soundings  is  the  edge  of 
the  right  abutment  on  the  downstream  side.  The  observer  is  C.  II. 
Foote,  a  clerk  in  the  store  at  Ranger,  who  lives  about  one-eighth  mile 
from  the  gage.  The  following  discharge  measurements  were  made 
during  1901  by  Olin  P.  Hall: 

Fehmary  16:  Gage  height.  4.20  feet;  discharge,  649  second-feet. 
April  4:  Gage  height,  5.40  feet;  discharge,  970  second-feet. 
Jane  28:  Gage  height,  4.12  feet;  dischurge,  612  second-feet. 
October  31:  Gage  height,    .40  feet;  discharge,  364  second-feet. 
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Daily  gage  height,  in  feet,  of  Nottely  River  at  Banger,  N.  C.,for  190U 


Day. 


Fob. 


1 

1 

1 

.> 

a 

4 

0 

« 

i . . .... 

8 

9 

10 

11. 

12 i  

13 . 

U 1 

15 

1« 



4.36' 

17 

4.10 

18 

4.00 

19 

4.U0 

3.90 

31 

3.80 

23 

3.80 

33 

3.70 

34 

3.70 

35 

3.70 

3ft 

3.  TO 

37 

38 

3.70 
3.70 

30 

;« 

31 

Mar.    Apr. 


5. 
5. 
4. 


3.(H) 
3.  m 
3.60 
3.«0 
3.80 
3.70 
3.60 
3.60 
3.80 
3r) 

m 

30 
4.10 
4.00 
3.90 
3.90 
3.80 
3.80 
3.70 
3.70 
3.60 
3.00 
4.80 
5.40 
6.20 
13.50 
8.30 
6.30 
5.40 
5.30 
5.30 


4.80 
8.80 
7.  a) 
5.60 
5.20 
5. 10 
4.90 
4.70 
4.60 
4.50 
4.30 
4.30 
5.20 
5.00 
4.90 
4.70 
4.50 
4.40 
7.80 
8.80 
6.30 
5. 70 
5.50 
5.20 
5.00 
80 
70 
60 
50 


May.  Jane 


4.40 


4.40 
4.30 
4.30 
4.20 
4.20 
4.30 
4.10 
4.10 
4.10 
4.00 
3.90 
3.90 
3.80 
3.80 
3.70 
3.60 
3.60 
3.50 
4.30 
6.40 
11.80 
15.00 
8.50 
5.60 
5.40 
5.20 
5.00 
4.90 
4.80 
4.70 
5.00 


6.00 


4. 
4. 
6. 
4. 
5. 
4. 
4. 
4. 
4. 


80 
60 
00 
60 
40 
80 
40 
20 
10 
4.00 
3.90 
4.80 
7.  (JO 
60 
80 
40 
60 
80 
00 
4.60 
4.40 
4.30 
4.10 
4.00 
5.20 
4.10 
4.00 
4.00 
4.60 


5. 
5. 
5. 
5. 
4. 
5. 


July. 


5.00 
5.20 
4.30 
4.10 
4.00 
3.90 
80 
60 
00 


4. 
4. 
4. 

3.80 
3.70 
3.60 
3.50 
3.50 
3.40 
4.00 
3.90 
3.80 
9.80 
4.30 
4.00 
3.80 
3.60 
3.60 
3.50 
3.40 
3.80 
3.50 
3.80 
3.60 
3.70 


Aug.    Sept. 


3.50 
3.40 
3.:« 
3.20 
3.10 
fl.60 
9.20 
4.80 
4.60 
4.20 
4.80 
4.60 
4.80 
14.40 
9.60 
9.20 
10.00 
10.80 
8.00 
6.80 
10.00 
11.00 
15.80 
8.40 
6.30 
6.40 
6.40 
6.30 
6.00 
5.80 
5.60 


5. 
4. 
6. 
4. 
4. 
4. 
4. 
4. 
4. 


6.00 
5.30 
()0 
80 
(Kl 
80 
60 
50 
40 
,30 
.80 
4.40 
5.00 
4.00 
4.40 
5.00 
11.00 
6.30 
5.00 
4.80 
4.00 
4.40 
4.90 
4.30 
4.10 
4.00 
3.90 
4.30 
4.40 
4.10 


Oct. 


4.10 

4.m 

3.90 
3.90 
3.80 
3.80 
4.00 


3.90 
3.80 
3.80 
3.7r> 
3.60 


4. 
4. 


00 
00 
3.80 
3.70 
70 

on 


3. 

3. 

3.60 

3.50 

3.50 

3.50 

3.40 

3.40 

3.40 

3.30 

3.30 

3.a) 

3.30 

3.40 

3.40 


Nov.'  Dec. 


3.40 
3.40 
3. 40 
3.00 
3.40 
3.40 
3.40 
40 
30 

:« 

3.30 
3.30 
3.00 
3.40 


3. 
3. 
3. 


3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
4.00 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 


3.40 
3.40 
3.40 
40 
40 


3. 
3. 
3.40 
3.40 
3.40 
3.40 
6.00 
4.50 
3.70 
3.40 
6.00 
13.00 
6.00 
5.00 
4..1O 
4.00 
3.40 
8.40 
3.40 
4.00 
4.50 
4.  or) 
4.(1) 
6.50 
6.00 
31).  00 
10,00 
6.00 


HIWASSEE  RIVER  AT  RELIANCE,   TENN. 

This  station  was  established  by  O.  P.  Hall  on  August  17,  1000,  and 
is  situated  at  the  Knoxville  and  Northern  Railroad  bridge.  It  is 
described  in  Water-Supply  Paper  No.  48,  page  101.  Results  of 
measurements  for  1000  will  be  found  in  the  Twentv-second  Annual 
Report,  Part  IV,  page  225.  During  1001  the  following  measurement-s 
were  made  ])y  O.  P.  Hall  and  Max  Hall: 

List  of  discharge  measurements  of  Hiwassee  River  at  Reliance,  Tenru 


Date. 


1901. 


February  18 
February  27 

April2 

June  24 

August  21 


Hydro|fr*Pli«r. 


OiinP.  Hall 
Max  Hall  . . 
OJin  P.  Hall 

do 

do 


October  30  __ i do 


helX.  ^^^^-^- 


Feet. 
2.01 
1.77 

4.55 
1.98 
3.74 
1.48 


Sec,  ffet. 
2,  698 
2,104 
12, 0-2ri 
2,620 
8,  229 
1,622 
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Daily  gage  height,  in  feet,  of  Hurasnee  River  at  Reliance,  Tenn.,for  1901. 


Dtkj. 

Jan. 

Pelx 

Mar. 

Apr. 

2.60 
4.30 
4.50 
3.50 
2.90 
2.90 
2.80 
2.60 
2.50 
2.40 
2.30 
2.30 
2.30 
3.40 
2.80 
2.50 
2.40 
2.40 
5.40 
7.30 
4.40 
3.40 
3.20 
3.00 
2.80 
2.70 
2.60 
2.50 
2.40 
2.40 

May. 

Jano. 

July. 

2.40 
2.10 

Aug. 

Sept. 

<>^t. 

Nov. 

1.50 
1.40 
1.40 
1.40 
1.50 
1.40 
1.40 
1.40 
1.30 
1.40 
1.30 
1.40 
1.70 
1.50 
1.40 
1.30 
1.40 
1.30 
1.30 
1.40 
1.40 
1.30 
1.40 
1.60 
1.50 
1.40 
1.40 
1.40 

i.:jo 

1.30 

Dec. 

2 

3.50  ,  2.40 
3.20    2.10 
2.10  '  2.30 
1.90     4.70 

1.80 
1.80 
1.60 
1.70 
1.90 
1.80 
1.70 
1.60 
l.W 
3.01> 
3.30 
2.50 
2.20 
2.10 
2  l» 
1.90 
1.90 
1.80 
1.80 
1.70 
1.90 
2.00 
1.80 
1.90 
2.10 
9.30 
5.60 
8.80 
8.10 
2.90 
2.90 

2.30 
2.30 
2.20 
2.20 
2.10 
2.10 
2.10 
2.00 
2.00 
2.10 
2.00 
2.00 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
2.50 
5.10 
4.80 
9.90 
4.50 
3.50 
3.10 
2.90 
2.80 
2.60 
2.60 
2.50 
3.00 

2.80 
2.50 
2.40 
2.40 
2.30 
2.20 
2.60 
2.30 
2.10 
2.10 
2.00 
2.10 
2.10 
2.70 
2.50 
3.50 
2.90 
2.60 

1.50 
1.40 

3.10 
2.60 
2.50 
2.40 
2.40 
2.20 
2.20 
2. 10 
2.10 
2.00 
2.00 
2.00 
2.40 
2.10 
2.00 
1.9(> 

1.80 
l.«) 
1.70 
1.70 
1.70 
1.70 
1.60 
1.60 
1.70 
1.70 
1.60 
1.50 
1.80 
1.90 
1.70 
1.60 

1.30 
1.30 

3        ■ 

2.00     1.30 

1.40 

4 

2.00 
2.00 
1.80 
2.00 
2.10 
2.00 

1.30 

i.;» 

2.10 
5.40 
2.50 
2.00 

1.60 

5 

1.90 
1.80 
1.70 
1.70 
1.60 
1.70 
7.00 
8.50 
4.50 

3.20 
2.80 
2.50 
2.40 
2.50 
2.70 
2.50 
2.40 

y  ao 

1.50 

n   

1.40 

7 

8 - 

9 

1.40 
1.40 
1.50 

in 

1.80  1  1.80 
1.70     1.80 

1.70 

11 

2.00 

12 

13 

1.60 
1.60 
1.60 
1.60 
1.60 
1.70 
1.AU 

1.90 
2.30 
4.80 
5.(0 
6.(X) 
4.50 
5.50 

1.70 
1.00 

14 

3.50     2.30 

6.(KJ 

15 

16 

3.00 
2.80 
2.50 
2.40 

2.30 
2.2f) 
2.00 
2.00 

8.80 
3.50 

17 

18 

2.80     1.50 
3.80  1  1.60 

2.70 
2.40 

19 

2.10     2.00 

2.40  .  1.70 

5.50  .  2.80 

1.60 
1.60 
1.50 
1.40 
1.50 
1.50 
1.50 
1.40 
1.40 
1.40 
1.50 
1.40 
1.30 

2.10 

a) 

2.10 
2.00 
2.10 
2.00 
2.10 
2.40 
2.10 
2.10 

1.90 
1.90 
1.80 
1.80 
1.80 
1.70 
1.40 
1.80 

2.50 
2.30 
2.20 
2.10 

2.20 

1.80 
1.60 
1.60 

4.20 
3.60 
5.00 
9.10 

2.40 
2.30 
2.10 
2.10 

2.10 

21 

2.00 

Zi 

1.90 

23 

2.10 

24 

2.00  1  1.50 
2.80     1.40 
2.10     1.50 

4.90     2.00 
3.70  (  2.00 

2.50 

25 

2.10 

26 

3.00 
3.00 
3.00 
3.80 
3.20 
2.90 

2.00 
1.90 
1.90 
2.00 
1.90 

2.20 

27 

2.10 
1.90 
2.20 
2.20 

1.70 
1.50 
1.50 
1.50 
1.60 

3.00 

a* 

2.50  ;  1.70 

2.00    

2.10    

2.70 

3.00 

29 

30 

31 

7.70 
8.00 
5.40 

1 

HIWASSEE   RIVER  AT   CHARLESTON,  TENN. 

This  station  was  originally  established  by  the  United  St-ates  Engi- 
neer Corps,  but  is  now  maintained  as  a  half-year  station  by  the  United 
States  Weather  Bureau,  and  the  remainder  of  the  year  by  the  United 
States  Geological  Survey.  It  is  described  in  Water-Supply  Paper  No. 
48,  page  192,  where  will  also  be  found  the  records  of  measurements 
made  during  1900.  Results  of  measurements  for  1900  wilfbe  found 
in  the  Twenty-second  Annual  Report,  Part  IV,  page  225.  During 
1901  the  following  measurements  were  made  by  Max  Hall  and  others: 

List  of  discharge  meoMirements  of  Hiwassee  River  at  Charleston,  Tenn, 


Jannary  26 
Aprils  ..  . 
March  22  .. 
May  30  .... 
Jnly  29  .... 
August  17  . 


Date. 


1901. 


Hydro^apher. 


Max  Hall 

K,  T.  Thomas 
Max  Hall  ... 
K,  T.  Thomas 

do . 

do 


height. 

Discbarge. 

Feet. 

Sec.  feet. 

3.12 

5,714 

12.20 

19,128 

2.82 

5, 031 

4.15 

6,702 

1.75 

3,021 

15.10 

21,351 
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r>aily  gage  height,  in  feet,  of  Hiwassee  River  at  Charleston,  Tenn,,for  1901. 


Day. 

Jan. 

4.00 
3.50 
3.00 
2.70 
2.50 
2.») 
2.21) 
2.10 
2.00 
2.00 
8. 50 
2:1. 00 
18.30 
10. 80 
7.50 
5.40 
4.40 
3.90 
3.40 
3.10 
2.90 
2.90 
2.90 
3.10 
4.10 

3.:)o 

3.00 
3.50 
3., -JO 
3.10 
5.00 

Feb. 

4.20 
3.50 
3.30 
9.10 
7.70 
5.30 
4.50 
4.00 
4.00 
5.00 
4.10 
3.80 
3. 50 
3.30 
3.10 
3.00 
2.90 
2.80 
2.00 
2.00 
2.50 
2.40 
2.40 
2.30 
2.20 
2.20 
2.20 
2.10 

Har. 

Apr. 

May. 

June. 

July. 

3.00 
3.30 
3.20 
2.50 
2.30 
2.20 
2.00 
.1  aj 

Aug. 

Sept. 

1 

Oct. 

Nov. 

Dec 

1 

2.10 
2.20 
2.10 
2.00 
2.00 
2.80 
2.20 
2.10 
2.20 
8.00 
8.70 
6.00 
4.40 
3.50 
3.10 
2.90 
2.70 
2.00 
2.50 
2.40 
2.60 
3.00 
2.60 
2.30 
2.80 
17.00 
19.90 
11.00 
7.30 
5.60 
5.70 

4.80 
9.  Of) 
14. 70 
10.10 
7.70 
0.40 
5.50 
4.70 
4.20 
3.90 
3.70 
3.50 
3.50 
6.20 
5.50 
4.i)0 
4.00 
3.80 
8.20 
19.40 
15.30 
9.90 
8.00 
6.80 
5.70 
5.10 
4.80 
4.40 
4.20 
8.90 

3.70 
3.00 
3.40 
3.30 
3.20 
3.10 
3.20 
3.00 
2.90 
2.80 
2.80 
2.70 
2.00 
2.00 
2.50 
2.40 
2.30 
2.30 
3.40 
13.00 
9.20 
23.80 
19.00 

5.70 
4.90 
4.00 
3.70 
3.60 
3.30 
5.30 
4.10 

1.60 

1.40 

1.30 

1.20 

1.20 

1.80 

10.80 

4.00 

2.50 

2.00 

2.30 

2.50 

3.00 

9.50 

15.00 

10.00 

10.40 

14.40 

12.80 

8.20 

7.10 

10.10 

17.40 

10.10 

8.70 

0.40 

5.50 

5.00 

5.00 

5.40 

4.80 

4.00 
4.20 
4.00 
8.40 
3.;)0 
3.20 
2.90 
2.80 

2.30 
2.i0 
2.20 
'2.10 
2.00 
1.90 
1.90 

1   M) 

1.50 
1.40 
1.40 
1.50 
1.50 
1.54) 
1.40 
,  1.40 
1.41) 
1.30 
l.») 
1.31) 
1.70 
1.84) 
1.44) 
1.30 
1.30 
1.34) 
1.30 
1.30 
1.40 
1.30 
1.30 
1.80 
1.90 
1.60 
1.40 
1.30 
1.20 
1.20 



1.30 
1  30 

3 

1  30 

4 

1  70 

5 

1.70 

« 

1  50 

7 

1.50 

8 

1.50 

9 

3. 30     ^.  Ml 

3,70     1.80 
2.00     1.70 
2.60     1.70 
2.90  1  1  70 

1.40 

10 

11 

12 

3.10 
3.00 
2.90 
3.30 
3.90 
6.50 
8.  a) 
6.10 
5.00 
4.10 
3.70 
3.60 

2.30 
2.10 
1.90 
1.90 
1.80 
1.80 
1.80 
2.10 
1.90 
1.80 
4.10 
2.00 

2.00 
3.20 

2.10 

13 

14 

15 

16 

17 

18 

19 

30 

3.40 
8.30 
8.;)0 
2.70 
4.44) 
10.70 
6.00 
4.00 
3.30 
3.00 
2.70 
2.60 
2.50 
2.40 
2.30 
2.30 
2.50 
2.50 

1 

3.20 
3.20 
2.20 
1.80 
1.80 
1.70 
1.70 
1.60 
1.60 
1.00 
1.00 
1.60 
1.60 
1.50 
1.60 
1.50 
1.50 
1.50 
1.60 

1.8J) 
2,H) 
a?.  30 
16.4)4) 
8.941 
6  24) 
3.00 
3.10 

21 

2.20 

2S 

3.20  1  1.80 
H.OO  !  1.80 

2.10 

23 

2.70 

24 

11.70   2.80   i.eo 

11.70     2.70     1.50 

4.00 

25 

3.70 

38  

27 

9.70 
5.40 
4.80 
4.00 
4.30 
5.50 

2.80     1.60 
3.30     l.KO 

3.20 
5.00 

28 

29 

2.50 
2.80 
3.10 

1.70 
1.80 
1.70 
1.60 

7.40 
14.50 

30 

31 

35.30 

20.20 

TOCCOA  RIVER  NEAR  BLUERIDGE,  GA. 

This  station,  which  was  established  by  B.  M.  Hall  November  25, 
1808,  is  at  the  Morganton  bridge,  about  4  miles  east  of  the  town  of 
Blueridgo.  It  is  described  in  Water-Supply  Paper  No.  48,  page  103. 
Results  of  measurements  for  1900  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  ptige  227.  During  1001  the  following  meas- 
urements were  made  by  O.  P.  Ilall: 

January  28:  Gage  height,  8.05  feet;  discharge,  714  seoond-feet. 
April  5:  Gage  height,  8.50  feet;  discharge,  1,051  second-feet. 
June  26:  Gage  height,  8.44  feet;  discharge,  993  second-feet. 
Angnst  28:  Gage  height,  6.90  feet;  discharge,  4,697  second-feet. 
October  81:  Gage  height,  2.62  feet;  discharge,  592  second-feet. 
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Daily  gage  height,  in  feet,  of  Toccoa  River  near  Bhieridge,  Ga,,for  1901, 


I>a7. 

Jan. 

Feb. 

Mar. 
3.00 

Apr. 
4.00 

May. 
3.  CO 

June. 
4.00 

July. 

Aug. 

Sept. 

'  Oct. 
3.20 

Nov. 

Dec. 

1 

3.00 

3.00 

3.00 

3.50 

4.00 

2.80 

3.80 

3 

3.00  i  3.00 
3.00     4.00 

3.00 
3.00 

4.00 
4.00 

3.60 
3.50 

4. 00     3.  OO 

'A*h\ 

4.  nn 

3.00     2.80 
3.00     3.70 

3.80 

3 

4.(X)     3.(K)     3.00     4.00 

3.80 

4 

3.00     4.00 

3.00 

4.00 

3.50 

4.00     3.00     3.00  '  4.00 

3.1)0     3.70 

2.80 

5 

3.00    3  50 
3.00     3.50 

3.00 
3.00 

4.00 
4.00 

3.50 
3.50 

3.80     3.00 
3.80     3.00 

6.0O 
4.00 

4.00 
4.00 

3.00     2.70 
3.00     2.70 

2.80 

6 

2.90 

4....._ . -..-. 

2.80 
2.80 

3.40 
3.40 

3.00 
3.00 

3.80 
3.80 

3.50 
3.50 

3.60 
3.60 

3.00 

i  m) 

4.00 
4.00 

3.00     2  70 

3.00 

8 

3.(X)     4.00 

3.00 

2.60 

3.00 

9 

3  00 

3  00 

3.50 
3.40 

3.80 
3.80 

3.40 
3.40 

3.50 
3.50 

3  00     -^  ^ 

4.00 
3.60 

3.00 
3.00 

2.60 
2.60 

3  00 

10 

4.00 

3.00 

3.00 

3.50 

3.00 

11 

7.40     3.00 

3.30 

3.70 

3.40 

3.50 

3  00 

3.50 

3.tK) 

3.00 

2.60 

4.00 

12 

5.00     3.00 

3.00 

3.  TO 

3.20 

3.50 

3.00 

4.00 

6.60 

3.00 

2.60 

6.00 

13 

4.00     3.00 

3.00 

3.70 

3.20 

3.50 

3.00 

4.00 

3.60 

3.00 

2.60 

5.00 

14 _ 

3.8U     3.U) 

3.00 

3.60 

3.00 

3.50 

3.00 

4.00 

8.50 

3.00 

3.60 

13.00 

15 

3.80     3.00 

3.00 

3.60 

3.00 

3.50 

3.00 

5.00 

2.50 

3.00 

2.60 

5.00 

16 

3.60 

3.00 

3.00 

3.60 

3.00 

3.40 

3.00 

5.00 

8.50 

3.00 

2.60 

4.80 

17 

3.60 

3.00 

3.00 

8.50 

3.00 

3.40 

3.00     5.00 

3.40 

3.00 

2.70 

4.80 

18 

3.40 

3.00 

3.00 

3.50 

3.00 

3.40 

4.0) 

4.50 

3.40 

2.80 

2.70 

4.60 

1« 

3.40     3.00 

3.00 

5.50 

3.00 

3.20 

4.00 

4.50 

3.00 

3.80 

2.70 

4.60 

20 

3.20     2.80 

3.00 

4.50 

11.00 

3.20 

3.50 

4.50 

3.00 

2.80 

2.70 

4.60 

3.00     3.80 
3.00  ■  3.80 
3.00  1  2.80 

3.00 
3.00 
3.00 

4.00 
4.00 
4.00 

6.00 
6.00 
5.00 

3.20 
3.20 
3.00 

3.00 

4  00 

3.00 
3.00 
8.00 

2.80 
2.80 

2.80 

2.70 
2.70 
2.70 

4.(X) 

•>sl 

3.00   14.00 

4.00 

33 

3.00 

8.00 

4.00 

34 

3.00 

3.00 

3.00 

4.00 

5.00 

3.00 

3.00 

6.00 

3.00 

2.80 

2.70 

4.00 

25 

4.00 
3.50 
3.50 
3.20 

3.00 
3.00 
3.00 
3.00 

7.00 
6.00 
4.00 
4.00 
4.00 

3.80 
3.80 
3.80 
3.60 
3.60 

5.00 
4.00 
3.60 
3.60 
3.60 

3.00 
3.00 
3.00 
3.00 
3.00 

3.00     5.00 
3.  a)  ,  4.00 

3.00 
3.00 
3.00 
4.00 
4.00 

2.80 
2.80 
2.80 
2.80 
2.80 

2.70 
2.70 
2.70 
2.70 
2.70 

4.00 

36 

5.00 

37 

3.00 
3.00 
3.00 

4.00 
4.00 
4.00 

5.50 

28 

6.00 

39 

3.20   

10.00 

au 

3.20   

4.00 

3.60 

3.60 

3.00 

3.00 

4.00 

3.50 

2.80 

2.70 

16.00 

31 

3.00   

1 

4.00 

4.00 

4.00 

4.00 

2.80 

5.40 

TENNESSEE  RIVER  AT  CHATTANOOGA,  TENN. 

This  station  was  established  in  1871)  at  the  foot  of  Lookout  street, 
just  below  C/hattanooga  Island,  by  the  Signal  Corps  of  the  United 
States  Army;  but  since  July  1,  1891,  it  has  been  in  charge  of  the 
Weather  Bureau.  The  station  is  described  in  Water-Supply  Paper 
No.  48,  page  195.  Results  of  measurements  made  during  1900  will 
be  found  in  the  Twenty-second  Annual  Report,  Part  IV,  page  228. 
During  1901  the  following  measurements  were  made  by  Max  Hall  and 
K.  T.  Thomas: 

Janaary  24:  Gage  height,  5.G0  feet;  discharge,  30,317  second-feet. 
April  4:  Gage  height,  24.20  feet;  discharge,  155,457  second-feet. 
July  31:  Gage  height,  2.80  feet;  discharge,  15,393  second-feet. 
August  18:  Gage  height,  31.70  feet;  discharge,  198,718  second- feet. 
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Tktily  gage  height^  in  feet,  of  Tenneanee  River  at  Chattanooga,  Tenn,,for  1901, 


Day. 

Jau. 
5.20 

Feb. 
6.50 

Mar. 
3.70 

Apr. 

May. 
10.80 

Jane. 

July. 
6.00 

Aug. 
2.80 

Sept. 
9.90 

Oct. 

Nov. 

Dec. 

1 

12.40 

12.00 

4.20 

2.00 

2.:«J 

2 

5. 70 

6.70 

.  3.70 

13.30 

9.30 

11.10     5.90 

2.80 

9.80 

4.50 

2.60 

2.20 

3 

5.80 

7.30 

3.70 

19.70 

8.50 

9.80  1  6.30 

2.90 

9.70 

4.60 

2.50 

2. 30 

4 

5.60 

8.70 

3. 70 

24.10 

7.60 

8.50 

6.40 

2.80 

10.30 

4.50 

2.50 

S.TiO 

5 

5. 10 

10.10 

3.80 

33.90 

7.00 

7.70 

0.00 

2.60 

9.40 

4.40 

2.50 

3.50 

6 

4.70 

10.00 

4.00 

23.40 

6.70 

6.90 

5.30 

2.60 

7.90 

4.80 

2.50 

2.50 

7 

4.40 

9.40 

4.10 

18.90 

6.40 

6.90 

5.10 

3.20 

6.90 

4.50 

2.40 

3.U) 

8 

4.10 

8.90 

4.10 

14.20 

6.20 

6.90 

5.40 

9.10 

e.40 

4.10 

3.40 

3.30 

9 

3.90 
3.80 

8.50 
7.70 

4.00 
7.00 

11.80 
10.30 

5.90. 
5.60 

6.50     5.60 
6.90  ,  6.30 

12.30 
9.90 

5.90 
5.5(» 

3.90 
3.70 

2.40 
2. 40 

3.30 

10 

3.50 

11 

6.10 
15.40 

7.60 
7.00 

9.80 
11.20 

9.20 
8.40 

5.60 
5.40 

8.30     0.60 
7.40     5.60 

7.30 
5.80 

5.30 
5.10 

3.40 
3.40 

2.40 
2.40 

3..1O 

13 

4.(0 

13 

26.60 
38.10 

7.10 
7.20 

9.70 
8.20 

7.90 
6.80 

5.60 
5.50 

6.40    5.  a) 
6.10     4.40 

5.30 
6.50 

5.70 
5.90 

3.50 
4.00 

2.60 
2.50 

4.10 

U 

4.70 

15 

25.30 

7.00 

7.30 

9.80 

5.50 

6. 40  ,  4. 10 

14.00 

6.00 

4.30 

2.50 

17.90 

1« 

19.50 

6.40 

6.40 

lO.JJO 

5.40 

7.50     3.60 

37.30 

6.10 

4.10 

2.50 

36.80 

17 

12.70 

5.80 

5.80 

10.20 

5.20 

8.90 

3.70 

:e.80 

6.30 

4.10 

2.40 

3«.«0 

18 

9.70 

5.30 

5.40 

9.  m 

4.90 

9.80 

3.90 

32.60 

8.80  !  4.00 

2.40 

26.70 

19 

8.10 

5.10 

5.00 

10.80 

5.30 

9.30 

3.70 

38.60 

9.90 

3.70 

2.30 

19.90 

a) 

7.20 
6.40 

5.00 
4.90 

4.70 
4.70 

21.10 
26.50 

8.a) 

10.20 

8.90 
8.40 

3.70 
4.20 

33.40 
18.  «0 

9.30 
8.30 

3.30 

2.30 

11.40 

21 

3.10     2.20 

». ;« 

22 

5.90 

4.70 

4.80 

24.70 

20.20 

7.70 

3.90 

17.00 

7.40 

3. 10  ,  2. 10 

«.ao 

Zi 

5.40 

4.50 

5.20 

33.(1) 

26.50 

10. 10 

3.70 

16.50 

6.40 

3.10 

2.20 

5.70 

24 

5.60 

5.80 

4.40 
4.30 

5.00 
5.00 

32.30 
19.00 

2t).70 
32.40 

9.50 
7.60 

3.50 
3.10 

18.50 
16.  m 

5.60 
5.30 

3.00 
3.00 

2.50 
2.5(J 

5.80 

25.. 

6.90 

aj... 

5.80 

4.10 

7.70 

17.10 

32.50 

9.60 

3.00 

13.10 

4.90 

2.90  .  3.50 

7.90 

27 

5.40 
5.20 
6.20 
5.20 
5.50 

3.80 
3.70 

15. 90 
23.30 
21.70 
18.40 
14.70 

14.90 
14.90 
14.50 
13.80 



23.50 
13.50 
12.10 
11.90 
12.30 

9.80 
8.40 
7.30 
6.40 

3.90 
3.00 
2.80 
2.80 
2.80 

11.00 
10.30 
10.70 
10.00 
9.80 

4.60 
5.40 
4.40 
4.30 

2.80  .  2.60 

10. 3[) 

2H 

2.70 
2.60 

2.50 

2.50 
2.50 
2.40 

16.  U) 

29 

24.00 

«> 

^.(Xl 

31 

2.50    

37.40 

MISCELLANEOUS   MEASUREMENTS   OF  APPALACHIAN  STREAMS. 

During  1901  a  large  number  of  measurements  were  made  of  the 
streams  of  the  Appalachian  region  by  E.  W.  Myers  and  assistants, 
and  by  B.  M.  Hall  and  assistants,  in  the  northern  and  southern  por- 
tions of  this  region,  respectively.  Measurements  made  by  the  latt<^r 
include  the  lower  tributaries  of  streams  of  the  Apalachicola  and 
Mobile  basins.  All  of  these  measurements,  with  the  exception  of 
those  made  in  the  Altamaha  basin  (see  page  263),  have  been  pub- 
lished in  Water-Supply  Paper  No.  03,  being  Part  II  of  Hydrography 
of  the  Southern  Appalachian  Mountain  Region,  l)y  H.  A.  Pressey. 


MISSISSIPPI   RIVER   AT   ST.    PAUL,  MINN. 

Records  of  gage  heights  are  maintained  by  the  United  States 
Weather  Bureau  at  St.  Paul,  and  are  furnished  to  the  Geological 
Survey.  The  station  is  described  in  Water-Supply  Paper  No.  49, 
page  200. 
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Dfiilf/  gage  height,  in  feet ,  of  Misais^ipjii  Rir^er  at  St.  Paul,  Minn.,  for  1901, 


*  Approximate;  river  frozen. 


GREAT  IjAKES  DRAINAGE. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

0.0 
0.0 
0.1 
0.1 
0.8 
0.0 
7.1 
7.2 
7.3 
7.3 
7.3 
7.1 
7.0 
7.0 
0.0 
0.8 
0.7 
0.7 
0.0 
0.5 
0.4 
0.2 
0.2 
0.1 
5.9 
5.8 
5.0 
5.4 
5.3 
5.2 
5.1 

June. 

5.0 
4.0 
4.8 
4.8 
4.7 
4.7 
4.5 
4.3 
4.2 
4.1 
4.2 
4.3 
4.3 
4.1 
4.3 
4.3 
4.1 
4.0 
4.0 
4.2 
4.4 
5.0 
5.5 
5.0 
5.7 
5.7 
5.7 
5.0 
6.1 
6.2 

July. 

6.0 
6.3 
6.4 
0.5 
0.5 
0.0 
0.7 
0.0 
7.0 
7.1 
7.2 
7.2 
7.2 
7.0 
0.0 
0.8 
0.7 
0.0 
0.4 
0.1 
5.8 
5.5 
5.3 
5.0 
4.8 
4.5 
4.3 
4.1 
4.0 
3.0 
3.0 

6.0 

Aug. 

3.8 
3.7 
3.4 
3.3 
3.1 
3.0 
3.0 
2.0 
2.8 
2.7 
2.0 
2.4 
2.3 
2.5 
2.7 
2.0 
2.0 
2.8 
2.7 
2.0 
2.0 
2.0 
2.5 
2.5 
2.5 
2.4 
2.5 
2.0 
2.0 
2.0 
2.0 

Sept. 

Oct. 

Nov. 

Dec. 

1 

5.4 
5.0 
5.6 
5.8 
6.1 
0.5 
0.4 
0.5 
0.8 
7.2 
7.3 
7.6 
7.2 
0.7 
0.5 
0.5 
0.7 
0.0 
0.0 
0.6 
0.5 
6.5 
6.6 
6.4 
6.4 
6.3 
6.3 
6.3 
6.2 
6.1 

2.0 
2.8 
2.7 
2.  i 
2.0 
2.0 
2.0 
2.5 
2.4 
2.5 
2.0 
2.7 
2.5 
2.5 
2.4 
2.3 
2.3 
2.2 
2.1 
2.1 
2.1 
2.0 
2.0 
2.0 
2.1 
2.2 
2.3 
2.4 
2.6 
2.4 



2.6 
2.0 
2.6 
2.7 
2.7 
2.6 
2.4 
2.4 
2.4 
2.4 
2.5 
2.6 
2.6 
2.7 
2.9 
3.1 
3.0 
3.0 

2.0 
2.0 
2.8 
2.8 
2.7 
2.7 
2.0 
2.0 
2.0 
2.0 
2.7 
2.7 

2.7 
2.7 
2.8 
2.7 
2.7 

lo 

2.0 
2.5 
2.5 
2.5 
2.0 
2.5 
2.5 

»>  r. 

M.  •> 

2.4 

1.0 
1.5 
1.0 
1.0 
1.0 
1.0 
1.7 
1.7 
1.3 
1.0 
1.5 
1.4 
1.3 
1.5 

2.0 

o 

1         i 

2.1 

3 

""*■"", 1 ■ 

1.8 

4. 

*  ----------- 

r) 

5    .  

n 

•s.o 

1 

'•3.'4' 

1 1- 

i ...,-- '-  - 

8 

9 

•2.1    

1 

.  1 

1  2 

10..  



11 

12 

13 

14 

15    

16 „.. 

17 

•2.0  1 

1 

"•3.'8" 

■'•LS 

18 ! 

19          ' ! 

20 >. ' ! 

21 

' 

23 

•1.8 

24 

25 

•2.1    

5.8 
5.7 
5.4 
6.2 

36 

27 i 



2S 

20 

,  •1.7 

•1.8 

*> .... 

31 

•2.6    

5.3 
5.3 

2.1 

Mean 

2.0      1.9      5.4 

1 

0.5 

0.4 

4.8 

2.8 

2.4 

2.7 

2.0 

• 

MAUMEE   RIVER  NEAR   WATERVILLE,  OHIO. 

This  station  was  established  on  November  10,  1808,  by  TI.  A.  Pros- 
sey  an<l  B.  II.  Flynn  at  the  highway  bridge  near  Waterville.  It  is 
described  in  Water-Supply  Paper  No.  40,  page  220.  The  following 
measurements  of  discharge  were  made  during  1001  by  B.  11.  Flynn: 

April  24:  Ga^e  height,  4.52  feet;  discharge,  8,239  second-feet. 
October  23:  Gage  height,  2  feet;  discharge,  472  second-feet. 
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J)(tily  gage  height  j  infect,  of  Maumee  River  neai'^  Waterville,  Ohio,  for  19(il, 


Day. 

Jan. 
2.05 

Feb. 
2.30 

Mar. 
3.00 

•     1 
Apr. 

May. 

Juno. 
6.00 

July. 

AufiT-'Sept. 

1 

1.55  '  1.60 

Oct. 

Nov. 
1.75 

De<r. 

1 

3.^ 

3.05 

3.45 

1.50 

1.65 

2 

2.05 

2.50 

3.10 

3.10 

3.00 

5.10 

3. 15 

1.50 

1.00 

1.60 

1.75 

1  65 

3 

2.06 
2.a5 

2.50 
2.15 

3.00 
4.30 

3.00 
3.00 

2.55 
2.65 

4.60 
4.10 

2.75 
2.60 

1.40 
1.45 

1.60     1.50 
1.60  1  1.50 

1.70 
1.80 

1.65 

4 

1.85 

5 

2.10 

2.30 

5.85 

3.05 

2.55 

3.76 

8.75 

1.35 

1.50 

1.40 

l.«5 

l.») 

6 

2.20 

2.85 

6.60 

3.10 

2.45 

3.35 

4.90 

1.40 

1.50 

1.40 

\A\S 

1.70 

0r                               • 

i 

2.25 

3.a5 

0.30 

3.25 

2.50 

3.06 

5.80 

1.50 

1.60 

1.40 

1.70  , 

1.65 

8 

2.15 

4.00     5.90 

3.40 

2.40 

2.70 

5.15 

1.45 

1.50 

1.40 

1.60 

1.65 

9 

2.15 
2.30 

4.65     5.20 

3.15 
2.95 

2.60 
2.95 

2.55 
2.50 

4.50 
4.10 

1.40 

1  :)5 

1.40 
1.50 

1.45 
1.50 

1.55 

i.ai 

1.75 

10 

4.25 

5.60 

1.75 

11 

2.80 

4.35 

6.75 

2.90 

2.95 

2.40 

3.60 

1.35 

1.60 

1.50 

1.55 

1.SI5 

12 

3.05 

4.50 

7.60 

2.a5 

3.00 

2.30 

3.05 

1.40 

1.55 

1.50 

1.60 

l.tt.-» 

13 

3.10 

4.85 

8.45 

2.95 

2.70 

2.25 

2.70 

1.40 

1.55 

1.55 

1.60 

1.80 

U 

3.50 

4.55 

7.95 

2.a5 

2.65 

2.45 

2.55 

1.35 

1.50 

1.50 

l.fW 

4.30 

15 

3.75 
4.10 

3.90 
3.60 

7.05 
5.45 

2.75 
2.45 

2.50 
2.55 

2.25 
2.20 

2.36 
2.20 

1.40 
1.50 

1.50 
1.50 

1.40 
1.30 

1.00 
1.80 

5.30 

16 

4.90 

17 

4.10 
4.15 

3.40 
3.20 

5.10 
4.60 

2.55 
2.75 

2.55 
2.45 

2.25 
2.25 

2.15 

2.10 

1.45 
1.50 

1.40 
1.30 

2.30  I  i.eo 

2.30     1.60 

4.45 

18 

3.95 

19 

3.80 
3.60 

3.30 
3.20 

4.85 
5. 40 

3.35 
4.10 

2.25 
2.15 

2.45 

2.80 

2.15 
1.95 

1.50 
1.50 

1.40 
1.45 

2.45 

2.515 

1.55 
1.56 

3.9(1 

20 

3.90 

21 

3.35 

3.10 

5. 10 

4.35 

2.15 

3.55 

l.K> 

1.60 

1.5'l 

2.'25 

1.65 

3.95 

22 

3.25 
3.25 
3.20 

3.00 
3. 10 
3.45 

4.90 
4.65 

4.85 

4.05 
4.20 
4.60 

2.20 
2.10 
2.25 

3.65 
8.55 
3.15 

1.75 
1.80 
1.95 

1.65 
1.60 
1.55 

1.45 
1.40 
1.40 

2.16 
2.10 
1.86 

1.60 
1.60 
1.65 

3.85 

23 

3.60 

24 

3.00 

25 

3.10 

8.15 

4.90 

4.60 

2.25 

8.20 

1.95 

1.60 

1.40 

1.75 

1.60 

2.80 

26 

3.10 

3.10 

4.a5 

4.35 

2.50 

3.80 

1.05 

1.70 

1.50 

1.80 

1.65 

2.70 

27 

3.15 

3.05 

4.00 

4. 15 

2.90 

4.15 

1.95 

1.70 

1.50 

1.80 

1.05 

2.75 

28 .. 

3.15 

3.10 

3.95 

3.90 

4.00 

4.15 

1.85 

1.65 

1.50 

1.75 

1.60 

2.75 

29 

2.85 

3.65 

3.55 

6.00 

4.05 

1.70 

1.60 

1.60 

1.75 

1.65 

2.65 

30 

2.75 
2.45 

3.40 
3.35 

3.:35 


7.50 
6.90 

3.75 

1.66 
1.60 

1.70 
1.65 

1.50 

1.85 
l.I» 

i.6t) 
1 

2.7fl 

31 

2. 75 

SANDUSKY   RIVER  AT  FREMONT,  OHIO. 

This  station  was  established  November  18,  1898,  by  H.  A.  Pressey 
and  15.  11.  Flynn  at  the  l)ridj?e  of  the  Lake  Shore  Railroad  at  Fre- 
mont.    It  is   described   in  Water-Supply  Paper  No.  49,  page   221. 
Owing  to  changes  made  in  a  neighboring  dam  and  tlie  reconstruction 
of  the  bridge  at  the  station  which  materially  affected  the  value  of  the 
gage  record,  observations  were  discontinued  on  March  10,  1901.     A 
discharge  measurement  was  made  by  B.  II.  Flynn  on  April  23,  1901, 
at  a  gage  height  of  1.00  feet,  the  discharge  being  1,065  second-feet.     A 
measurement  was  also  made  by  him  on  April  25  of  the  Sandusky  River 
at  Mexico,  Ohio,  where  formerly  a  gaging  station  was  maintained,  aucl 
the  discharge  found  to  be  604  second-feet  for  a  gage  height  of  2.95  feet. 

Daily  gage  height^  in  feet,  of  Sandusky  River ,  at  Fremont^  Ohio,  for  1901. 


Day. 

Jan.  |Feb. 

• 

0.95     0.90 

.90     1.00 

.95     1.30 

.80     1.10 

.90  1     .90 

.95     1.10 

1.00  1  1.20 

1.10     1.20 

1.05     1.10 

1.15     1.10 

1.25     1.00 

l.JJO  '     .90 

1.30  ,  1.00 

1.40     1.00 

1.55       .90 

l.a5     1.00 

Mar. 

0.55 

.60 

.70 

1.00 

1.60 

2.15 

2.15 

2. 10 

2.80  1 

...   .   1 

1 

1 

Day. 

Jan. 

1 

17 

1  70 

2 

18 

1.80 

3 

19 

20 

1.71) 

4 

1.60 

5 

21 

1.45 

6 

22 

1.30 

7 

23 

1.30 

8 

24 

1.20 

9        

25 

1.30 

10 

26 

1.25 

11 

27 

1.20 

12 

28  

1.10 

13 

29 

1.00 

14 

?J0 

31 

1.00 

15 

16 

.90 

0.80 
.70 
.75 
.70 
.80 
.70 
.70 
.TT) 
.65 
.65 
.55 
.00 


\ 
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GRANT)   RIVER  AT  NORTH   LANSINCi,    MICH. 

A  gaging  station  wa.s  established  at  Seliuyler  street  bridge,  North 
Tensing,  March  2,  1901.  The  gage  was  erected  by  Prof.  II.  K. 
Vedder,  C.  E.,  of  the  Michigan  Agricultural  C'ollege.  It  is  attached 
vertically  to  the  upstream  side  of  the  center  i>ier  of  the  bridge.  The 
i^ix^e  is  a  cypress  board  divided  decimally  from  0  to  11  feet.  Observa- 
tions of  the  gage  are  taken  twice  daily  by  Thomas  Costigan.  Scliuyler 
street  ])ridge  is  located  one-eighth  mile  downstream  from  North 
I^ansing  dam,  and  the  wat<*r  surface  is  never  fi-ozen  underneath  the 
bridge.  The  current  is  smooth  and  fairly  uniform,  and  is  confined  in 
a  narrow  channel  at  all  stages. 

Above  North  Lansing  dam  the  stream  becomes  frozen  at  times  to  a 
depth  of  from  1  to  2  feet  below  the  surface,  and  the  winter  flow  is 
relatively  small,  owing  to  freezing  up  of  the  channel  and  tributaries. 
The  <lrainage  area  above  the  North  Lansing  gaging  station  is  estiniatcnl 
at  1,23S  sc^uare  miles. 

Daily  gage  height,  in  feet^  of  Grand  River  at  North  Lansing,  MicK,  for  190 L 


Day. 

Mar. 

Apr. 

.5.49 
5.17 
4.93 
4.67 
4.38 
4.22 
4.31 
4.16 
4.06 
3.90 
3.57 
3.40 
3.35 
3.24 
8.13 
3.02 
3.04 
3.23 
3.74 
3.75 
3.64 
4.14 
4.72 
4.84 
4.66 
4.34 
3.90 
3.48 
3.19 
2.96 

May. 

1 

2.58 
2.58 
2.39 
2.27 
2.22 
2.03 
2.05 
2.09 
2.70 
3.41 
3.56 
3.48 
2.04 
2.69 
2.a5 
2.20 
2.02 
1.79 
1.97 
1.93 
1.74 
1.84 
1.85 
2.20 
2.74 
2.92 
2.98 
2.73 
2.63 
2.23 
2.72 

June. 

2.17 
2.32 
2.16 
1.87 
1.74 
1.69 
1.64 
1.55 
1.52 
1.48 
1.70 
1.40 
1.68 
2.30 
2.02 
2.16 
1.98 
1.60 
1.86 
1.65 
1.56 
1.57 
1.65 
1.49 
1.57 
2.09 
2.68 
2.75 
2.63 
2.60 

July. 

Aug. 

3.11 
2.80 
2.75 
2.30 
3.2B 
2.81 
2. 50 
2.55 
2.a5 
2.45 
2.40 
2.91 
2  76 
2.72 

2.:« 

2.52 
2.15 
2.22 
2.70 
2.50 
2.40 
2.57 
2.77 
2.K) 

t.m 

2.85 
2.81 
3.10 
3.06 
3.26 
3. 15 

Sept. 

2.39 
2.41 
2.85 
3.15 
2.76 
2.78 
2.64 
2.50 
2.40 
2.10 
2.17 
2.57 
2.95 
2.60 
1.70 
2.40 
2.20 
2.05 
l.ft5 
2.07 
2.17 
2.05 
2.27 
2.12 
l.Jfi 
2.00 
1.95 
2.02 
1.45 
2.10 

Oct. 

2.00 
1.65 
1.60 
1.65 
1.46 
1.61 
1.35 
1.37 
1.32 
1.34 
1.55 
1.37 
3.90 
4.90 
4.85 
4.60 
4.10 
3.46 
3.20 
2.90 
2.77 
2.57 
2.51 
2.20 
2.40 
2.15 
1.87 
1.90 
1.80 
1.90 
1.72 

Nov. 

1.75 
1.75 
1.22 
1.55 
1.65 
1.65 
1.70 
1.57 
1.45 
1.37 
2.06 
2.25 
2.32 
2.70 
2.70 
2.81 
2.45 
2.67 
2.72 
2.61 
2.80 
2.55 
2.25 
2.10 
1.95 
2.05 
2.82 
2.26 
2.65 
2.00 

Dec, 

1 

2.40 
2.45 
225 
2.20 
4.74 
6.84 
6.30 
5.55 
4.75 
4.16 
3.50 
3.06 
2.70 
2.55 
2.55 
2.50 
2.16 
2.28 
2.62 
2.45 
2.31 
2.41 
2.66 
2.40 
2.05 
1.96 
2.95 
3.13 
3.17 
8.17 
2.99 

2.32 

2 

2.20 

3 

2.06 
2.35 
2.65 
2.75 
2.65 
2.50 
2.50 
3.10 
3.90 
4.5({ 
4.85 
5.55 
3.05 
6.20 
6.12 
7.04 
9.23 
10.94 
10.99 
10.12 
9.52 
9.80 
9.12 
9.33 
8.93 
7.ff7 
7.19 
6.45 
5.93 

2.20 

4 

2.23 

5 

2.12 

6 

2.30 

7 

8 

9 

2.12 
2.12 
2.25 

10 

2.60 

11 

3.^5 

V* 

1.1 

3.45 
3.67 

14 

4.15 

l.'i 

4.45 

16 

4.70 

17 

18 , 

19 ' 

30 

21 

22 

4.70 
4.70 
4.55 
4.25 
3.90 
3.51 

23 

24 

2.5 

36 

27 

28 

29 

30 

3.10 
2.76 
2.46 
2.65 
2.50 
2.75 
3.00 
3.L5 

31 

3.23 

GRAND   RIVER  AT  GRAND   RAPIDS,  MICH. 

A  gaging  station  was  established  at  Fulton  street,  Grand  Rapids, 
March  12,  1J>01,  and  records  of  the  river  stage  have  been  maintained 
at  that  point  throughout  the  year.  Observations  are  taken  each 
morning  and  evening  by  James  A.  Duncan.  A  gage  was  also  erected 
in  the  channel  of  Grand  River  at  Cherry  street,  Grand  Rapids, 
March  25,  11)01.  Observations  were  taken  twice  daily  by  James  A. 
Duncan,  March  25  to  April  30,  1901,  inclusive. 
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A  ^aj?ing  Rtation  wlis  established  at  Wealthy  avenue,  Grand 
Rapids,  May  1,  1001,  and  observations  twice  each  day  have  l)een 
taken  from  May  1  throughout  the  year  by  James  A.  Duncan. 

Ilie  records  obtained  at  the  Cherry  street  and  Wealthy  avenue 
stations  are  here  published  in  one  table. 

Another  g«ige  was  established  at  tlie  Sixth  street  bridge,  where  read- 
ings were  taken  twice  daily  by  James  A.  Duncan  from  March  11  to 
Septembt^r  21,  1001. 

The  al)ove-named  gaging  stations  on  Grand  River  in  the  city  of 
Grand  Rapids  were  established  in  cooperation  with  L.  W.  Andei-soii, 
city  engineer,  under  whose  direction  the  gages  were  erected  and  the 
recoiHls  kept.  In  addition,  numerous  curitMit-meter  measurements 
have  been  made  bj'  Mr.  Anderson,  the  results  of  which  are  not  at 
present  available. 

Daily  gage  height,  in  feet,  of  Grand  Rir^r  at  Fulton  street.  Grand  Rapids,  Mich., 

for  1901, 


Day. 

Mar. 

Apr. 

9.82 
8.55 
7.45 
6.43 
5.47 
4.70 
4.20 
3.87 
3.45 
3.11 
2.8i 
2.49 
2.14 
2.03 
1.74 
1.60 
1.57 
1.76 
2.06 
2.25 
2.27 
2.20 
2.29 
2.6H 
2.96 
2.94 
3.05 
2.5;^ 
2.27 
1.93 

May. 

i.ra 

1.53 

1.27 

1.06 

.92 

.74 

.58 

.79 

.96 

1.23 

1.41 

1.71 

1.09 

1.47 

1.32 

1.05 

.8:3 

.62 

.52 

.48 

.44 

.48 

^65 

.67 

.81 

l.(M 

1.16 

1.09 

•  99 

.90 

.75 

June. 

July. 

Auk. 

Sept. 

0.85 
.59 
.37 
.24 
.10 

-  .04 

-  .11 

-  .24 

-  .29 

-  .28 

-  .17 
4  .21 

.a5 

.14 
.30 
.37 
.31 
.18 
.08 
.01 

-  .06 

-  .21 

-  .08 

-  .16 

-  .22 

-  .21 

-  .20 

-  .26 

-  .40 

Oct, 

Not. 

Dec. 

1 

0.68 
.49 
.47 
.47 

.88 
.87 
.23 

.10 

-  .10 

-  .02 
4-  .23 

.25 
.46 
.71 

1.13 
.99 

1.04 
.85 
.70 
.58 
.43 
.24 
.09 
.08 
.18 
.04 
.08 

-  .11 

-  .02 
+  .26 

0.35 

.13 

.14 

-  .17 

+4.63 

6.56 

0.?2 

6.41 

5.74 

4.80 

3.80 

2.88 

2.24 

1.60 

1.28 

.97 

.75 

.68 

.59 

.42 

.18 

.29 

.20 

.17 

.19 

.44 

.68 

.57 

.94 

.92 

.94 

0.70 
.64 
.42 
.17 
.85 

-  .16 
+  .06 

.00 

-  .06 

-  .00 
~  .59 

-  .12 

-  .17 

-  .26 
.32 

-  .38 
.44 

-  .65 
.39 

■V  .28 
.18 
.02 
.12 
.09 
.00 
.22 
.16 
.16 
.06 
.12 
.29 

-0.31  1 

-  .27 

-  .21 

-  .31 

-  .38 

-  .53 
.35 

-  .41  ' 
-  .41 

-  .43  , 

-  .35  1 

-  22 
+  .31 

.90 

1.42 

2.01 

1.78 

1.65 

1.39 

1.12 

1.00 

.77 

.70 

.71 

.59 

.46 

.21 

.40 

,28 

.25  1 

.24 

1 

0.15 
.13 
.06 
.15 
,10 
.10 
.05 
.08 
.01 
-  .09 
+  .04 
.17 
.29 
.25 
.28 

An 

.17 
.12 
.12 
.09 
.08 
.08 
.06 
.20 
.19 
.17 
.04 
.22 
.15 

o.on 

2 

.18 

3 

.13 

4 

.m 

5 

—  .12 

6 

—  .35 

7 1 

—  .39 

8 

—  .37 

9 

10 

11 

.11 
.14 

12 

1.78 

2.29 

3.18 

3.95 

4.25 

4.35 

5.12 

6. 83 

8.54 

9.23 

9.»i 

10.77 

liJ.97 

11.70 

12. 5J) 

13.45 

13.87 

13.3;i 

12.31 

11.04 

.21 

13 

.42 

14 

l.ir7 

15 

.52 

16 

.?it 

17 

18 

l.lv 
2.10 

19 

2,17 

20 

2.») 

21 

2.10 

22 

2.45 

23 

S.46 

24 

25.. 

2.35 

2« 

2.(« 

27 

1.27 

28 

!.(« 

29 

.75 

30 

1.44 

31 

.58 

• 

GREAT   LAKES   DBAHfAQE. 


317 


Daily  gage  height,  in  feet,  of  chantiel  of  Grand  River  at  Cherry  street  and  Wealthy 

avemie,  Orand  Rapids,  Mich,,  for  1901, 


Day. 


Mar. 


1 

1 

]6.9(t 

•> 

15.71 

3 

4 



14.61 
13. 5il 

5 

12.57 

6 

11.81 

7 _ 

8 

11.46 
11.  (J7 

9 

10. 50 

Ill 

10. 16 

11 

9.8(} 

12 

9.52 

13   

9.21 

14 

9.(J2 

15 

8.7;^ 

18 

8.55 

17 

8.54 

18 

8.71 

19 

9.05 

20 

9.28 

21 

9.27 

22 

9.19 

23 

9.27 

24 

9.70 

25 

26 

27 

28 

29 

;» 

18.77 
19.64 
20.48 
20.90 
2[).35 
19.38 
18.21 

10.00 
9.98 
9.78 
9.54 
9.23 
8.90 

31 

w     I 


fay. 

June. 
7.33 

July. 
6.90 

Aug. 

Sept. 
7.41 

1 

Oct. 

Nov. 
6.01 

Dec. 

8.68 

7.38 

5.79 

6.13 

8.51 

738 

6.68 

7.20 

7.15 

5.85 

6.51 

6.54 

8.20 

7.23 

6.58 

6.95 

6.78 

5.88 

6.43 

6.aj 

8.00 

7.21 

6.36 

6.65 

6.00 

5.88 

6.55 

6.:h 

7.80 

7.11 

11.36 

O.HO 

6.48 

5. 70 

6.54 

6.19 

7.67 

7.10 

13  11 

6.41 

6.38 

5.54 

6.46 

6.15 

7.42 

6.81 

13.25 

6.30 

6.16 

5.63 

6.44 

5.97 

7.M 

7.83 

13.22 

6.31 

5.96 

5.57 

6.45 

5.70 

7.85 

6.43 

12.78 

6.27 

5.95 

5.65 

6.44 

6.:» 

8.41 

6.44 

11.  HO 

6. 11 

5.96 

6.55 

6.17 

6.59 

8.;e 

6.78 

10. 75 

5.45 

6.21 

6.70 

6.40 

6.64 

8.62 

6.84 

9.80 

5.97 

6.;)0 

6.08 

6.53 

6.72 

8.ft5 

7.12 

9.11 

5.97 

6.81 

6.80 

6.50 

7.01 

8.41 

7.42 

8.41 

5.91 

6.65 

7.51 

6.73 

7.81 

8.34 

7.89 

8.00 

5.78 

6.84 

8.  OH 

6.72 

7.25 

7.96 

7.75 

7.71 

5.71 

6.89 

8.73 

6.70 

8.67 

7.65 

7.82 

7.40 

5.65 

6.6K 

8.55 

6.54 

9.07 

7.47 

7.63 

7.32 

6.40 

6.50 

8.:J7 

6.59 

9.32 

7.a5 

7.41 

7.25 

5.70 

6.19 

H.12 

6.60 

9.49 

7.28 

7.23 

7.08 

6.80 

6.27 

7.70 

6.50 

9.51 

7.27 

7.01 

6.72 

6.67 

0.3(3 

7.66 

6.59 

9.:il 

7.27 

6.83 

6.89 

6.41 

6.01 

7.45 

6.46 

O.S") 

7.43 

6.64 

6.59 

6.50 

6.07 

7.:c 

6.53 

9.:i6 

7..T0 

0.59 

6.57 

6.4:} 

6.7:1 

7.:i2 

6.54 

9.11 

7.56 

6,67 

6.64 

6.35 

6.01 

7.19 

6.74 

8.85 

7.88 

6.39 

7.01 

6.57 

5.95 

7.01 

6.68 

8.67 

7.03 

6.50 

7.32 

6.41 

5.90 

6.72 

6.65 

8.30 

7.96 

6.36 

7.21 

6.49 

5.92 

6.87 

6.51 

8.00 

7.  Si 

6.30 

7.60 

6.40 

5.68 

6.63 

6. 66 

7.74 

7.66 

6.85 

7.66 

6.49 

5.8:) 

6.64 

6.61 

7.71 

7.53 

. .__ .... 

7.58 

6.63 

6.69 

7.54 

Daily  gaye  height,  in  feet,  of  Grand  River  at  Sixth  street.  Grand  RajMs,  Mich., 

for  1901. 


1. 

•> 

**. 

3. 
4. 

5. 
6. 


Day. 


7...... . . 

8 

9 

10 

11 

14. 95 

12 

16.38 

13 

15. 75 

U 

16.03 

15 

16.18 

16 

16.:i0 

17 

16.48 

18 

16.47 

19 

17.04 

30 

17. :« 

21 

17  56 

•» 

17.84 

*£i 

18.13 

24 

18.:J2 

25 

15.68 

art 

18.93 

27 

19.40 

2S 

19. 55 

29 

19.20 

30 

18.74 

31 

18.28 

Apr. 

May. 

June. 
15.05 

July. 
13.80 

1 

Aug. 

14.46 

Sept. 

17.77 

15.38 

15.17 

17.38 

16.30 

15.4:$ 

13.61 

1:1.95 

14.68 

17.06 

15.23 

14.86 

13.35 

13.89 

14.28 

16.72 

15.11 

14. 75 

14.86 

15. 12 

14.24 

16.47 

15.48 

14.49 

16.72 

14.12 

13.93 

16.30 

15.02 

14.12 

16.99 

1:1. 60 

13.18 

16.37 

16.00 

13.81 

16.98 

12.91 

i:j.30 

16.08 

14.94 

14.  Oi 

16.76 

12.84 

14.51 

15.92 

1.5.04 

15.26 

16.48 

12.71 

12  94 

15.84 

15. 14 

13.56 

16.34 

13.41 

13. 16 

15.  r3 

1.5.34 

13.67 

15.96 

14.67 

13.7:J 

15.65 

15. 74 

14.02 

15.39 

12.80 

1:1. 71 

15.50 

16.42 

14.62 

15.53 

12.85 

i:i81 

16.88 

15.23 

15.02 

15. 65 

73.07 

13.78 

15.44 

15. 13 

15.22 

15. 15 

12.00 

14.20 

15.33 

15.08 

15.52 

14.95 

12.55 

13.90 

15.40 

15.08 

16.09 

14.84 

12.60 

1:3.92 

15.56 

15.11 

14.70 

14. 53 

1:3. 19 

13. 79 

15. 59 

15. 4:^ 

14. 50 

14.30 

12.71 

14,31 

15.56 

14. 9H 

14.00 

14. 3H 

14.71 

1:3. 46 

15. 89 

14.91 

13.89 

15.30 

14.47 

13.95 

15.60 

14.92 
14.96 
1.5.04 
15.17 
1.5.63 
15. 3t 
15.  Zi 

13.55 
15.11 
13.57 
13.41 
13.19 
12.  &5 
12. 31 

13. 62 
13. 19 
13.  a5 
i:i  19 

14.18 
14.66 
15. 29 

13.47 
14.17 
14. 14 
14.62 
13.55 
13. 49 
13.74 

15. 56 

15.  ?2 

15. 79 

15.  79 

15. 70 

16.00 

15.61 

15.  Hi 
15. 49 
15.06 

12.65 
15.01 

14.71 
14.89 
14.70 

i:j.81 

13. 91 
14.63 

15.46 
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RATING  TABIiES. 

Riiting  tables  for  stations  in  Netv  Hampshire,  Conneetieut,  New  Jersey y  Penn^U 

vania^  Maryland^  and  West  Virginia, 

[Diacbaree  in  second-feet.] 


Iver 
Pa. 

«« 

3° 

il 

jau 

9  h 

p  * 

].t ' 
l.«  I 

1.8 

L'.O  1 

2.2  I 

ZA  I 

2.« 

2.8  I 

3.0  ' 

3.2 

3.4 

3.»i 

3.8 

4.0 

4.2 

4.4 

4.6 

4.8 

5.0 

5.2 

5.4 

5.6 

5.8 

6.0 

6.2 

6.4 

6.6 

6.8 

7.0 

7.2 

7.4 

7.6 

7.8 

8.0 

8.5 

9.0 

9.5 
10.0 
10.5 
11.0 
11.5 
12.0 
12. 5 
13.0 
13.5 
14.0 
14.5 
15.0 
1.5.5 
16.0 
16  5 
17.0 
17.5 
18.0 


965 
1,045 
1,125 
1,305 
1,291 
1,393 
1.515 
1,653 
1.800 
l,a52 
2,108 
2.383 
2,432 
2,600 
2.772 
2,948 
3.128 
3,312 
3.500 
3.603 
3,888 
4,088 
4.392 
4,500 
4,712 
4.928 
5,148 
5,372 
5,600 
6.184 
6:780 
7,385 
7,990 
8,595 
9,200 
9.805 
10.410 
11.015 
11.630 
12,225 
12.830 
13. 4iy> 
14.040 
14,M5 
1.5,250 
15, 855 
16,460 
17,065 
17, 670 
18.5  I  18,275 
19.0 
19.5 
2tJ.O 
20.5 
21.  (» 
21 . 5 
22. 0 


340 

324 

411 

508 

630 

745 

885 

1,066 

1,285 

1,545 

1,865 

2,215 

2,600 

3,005 

3.4a5 

3,890 

4,365 

4,845 

.5.325 

5,805 

6,285 

6.7&5 

7,245 

7,725 

8,305 

8,685 

9.165 

10,365 

11.565 

12.765 

13,965 

15, 1&5 

16,J»5 

17.565 


137 

235 

317 

409 

503 

.599 

605 

791 

887 

983 

l,fr79 

1, 175 

1,375 

1,375 

1,475 

1,575 

1.675 

1,775 

1,H75 

1,975 

3,075 

3,175 

2,277 

2,379 

3.481 

3,583 

2,6a5 

2,787 

2.889 

2.981 

3.083 

3,195 

3,450 

3.706 

3,960 

4,215 


105 
255 

365 
.505 
645 
785 
939 
1,()73 
1,318 
1,364 
1,510 
1,&56 
1.8<12 
1.948 
2,094 
2.240 
2,386 
2,533 
3.678 
2,824 
2,970 
6, 116 
3,363 
3,408 
3.554 
3.700 
3,84(t 
3,992 
4,138 
4.284 
4.4:10 
4,576 
4,722 
4,868 
5,014 
5,160 
5,525 


18.880 

19,  4M 

20.  OHO 
2l».m»5 

2I.:«X) 

2l.i)05 
22.  .510 


1.750 

2,100 

2.600 

3.300 

4.100 

5,050 

6.100 

7,250 

8.550 

10,000 

11,650 

13,}i50 

15,050 

16,750 

18.500 

2O.:«0 

22.150 

34,050 

25,950 

27,8.50 

29.750 

31.700 

33.710 

35,750 

37.810 

39,870 

41.990 

43,990 

46,050 

51,200 

56.350 

61,500 


825 

1,100 

1,400 

1,800 

3.350 

3.760 
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Rating  tables  for  stations  in  Maryland,  Virginia,  and  West  Virginia, 


[Discharge  in  socond-feet.] 
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Rating  tables  for  stations  in  North  Carolina^  South  Carolina^  and  Georgia, 

[Discharge  in  second-feet.] 
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Hating  tables  for  stations  in  Georgia. 
[Discharflre  in  second-feet.] 
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OPERATIONS   AT   RIVER   STATIONS,  IBOl. PART   I. 

Sating  tahlegfor  ataticms  in  Georgia  and  Alabama. 

[Dlachnrge  Id  itH»Dd-teet.] 
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Rating  tables  for  stations  in  Tennessee,  North  Carolina,  and  Georgia. 

[Dischargre  in  second -feet.  ] 
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750 

910 

1.200 

1,560 

1,920 

2,280 

2,640 

8,000 

3,360 

3,720 

4,080 

4,440 

4.800 

5.700 

6,600 

7,500 

8,400 

9,300 

10.200 

11,100 

12.000 

12,900 

13,800 

14,700 

15,600 

16,500 

17.400 

18,300 

19,200 

20,100 

21,000 

22.800 

24,600 


260 

820 

380 

440 

600 

660 

620 

680 

740 

800 

860 

920 

980 

1.040 

1,100 

1,160 

1,220 

1,280 

1,340 

1,400 

1.460 

1,620 

1,580 

1,640 

1.700 

1,760 

1.910 

2.060 

2,210 

2,360 

2,510 

2,660 

2,910 

2,960 

8.110 

8,260 

3,410 

3,560 

3,710 

8,860 

4,010 

4,160 

4,310 

4,460 

4,760 


1,485 

1,805 

2,170 

2,600 

8.090 

8,620 

4,190 

4,800 

5.450 

6,140 

6,870 

7,640 

8,450 

9.800 

10.190 

11,120 

12,080 

13.040 

14,000 

14,960 

15,920 

16,880 

17,840 

18,800 

19,760 

2r),7*« 

21,680 

22,640 

23,600 

24,560 

25,520 

26,480 

27.440 

28.400 

30,800 


1.200 

1.380 

1,580 

1.820 

2,100 

2,390 

2.680 

2.970 

8,260 

3,560 

3,840 

4,130 

4,420 

4.710 

6.000 

6.29(» 

6.580 

6,870 

6.160 

6,450 

6,740 

7,030 

7.320 

7,610 

7,900 

8.190 

8.480 

8,770 

9.060 

9,350 

9.640 

9,980 

10.220 

10,610 

10,800 

11.090 

11,880 

11,670 

11,960 

12,250 

12,975 

13.700 

14,425 

15,150 

15.875 

16.600 

17,325 

18,060 

18,775 

19,500 

20,225 

20,950 

21.675 

22,400 

23.125 

23,850 

24,575 

25.300 

26,750 

28,200 

29,650 

31.100 

32.650 

84,000 

35.450 

36.900 


460 
563 


804 
969 
1.162 
1.376 
1.590 
1.804 
2.018 
2.232 
2,446 
2.680 
2,874 
8.068 
3,802 
3,516 
3.730 
8,914 
4.158 
4,872 
4.686 
4.800 
6,014 
5.228 
6,142 
5,656 
6,870 
6.405 
6,940 
7.475 
8.010 
8.645 
9,080 
9.615 
10,150 
10,685 
11,2a) 
11,755 
12.290 
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ll.SSO 
12.  ON) 
15.KiO 
13.81)0 
14,6Kl 

15,  a« 

16, -nO 
17.550 
18^.550 
19.6011 
S0.8UU 
22,040 
28.11^) 
24.530 
25.76D 
27.011) 
28.211) 
29.480 
30.72!) 
81.980 
83.211) 
34.501) 
85.8l« 
87.  Ut) 
a8.4(n 
89.4(1) 
41,»XH 

42.  av 

43.  ai) 

44.911) 
46.91) 
49.45r> 

ee.7i)i) 

55.9ni) 

89,91) 
82,451) 
65.7il> 
88.951) 
S2.3rt> 
TS.l.T') 
78.7i») 
81.950 
85.200 
88,450 
»l,7lV) 
94.9511 
W.30O 
101.450 
104,  Til) 

lii.ai) 

117.711) 
124,311 

l3n.7i«> 

137.3)i' 
143.711) 

lot).  311' 
1.56,7111 
189.  ax 
221. 7«D 
264. 211) 


[Continued  in  Water-Supply  Paper  No.  66,  where  will  be  fouutl 
measurements  of  streams  west  of  the  Mississippi  River.] 
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^  Ptkge. 

Abmms,  C.  F.,  aid  by 61 

Adams,  A.  S.,  aid  by 259 

Alabama  River  at  Montgomery.  AIa.,mea8- 

uiementsof 281-282 

at  Selma,  Ala.,  measurements  of 282 

rating  tabl  e  for 323 

Albany,  Ga.,  hydrographlc  work  at 266-267 

Aloovy  River  near  Covington,  Ga.,  meas- 

urementsof 260-261 

rating  table  for 321 

Alderson,  W.  Va.,  hydrographlc  work  at.  290-291 

rating  table  for 323 

Alexander  City,  Ala.,  hydrographlc  work 

near 271-272 

rating  table  for 322 

Allenwood,  Pa.,  hydrographlc  work  at. . .  225-226 

Almon,  Ga.,  hydrographlc  work  at 261-262 

ratingtable  for 321 

Alston,  S.  C. ,  hydrographlc  work  at 250 

ratingtable  for 320 

Altamaha  River  Basin,  miscellaneous  meas- 

urementsin 2^ 

Amsterdam,  N.  Y.,  gage  at,  description  of .      194 
Mohawk  River  near,  elevation  of  sur- 
face of 188,193 

fall  of 200,201 

Anderson.  L.  W.,  work  of 816 

Androscoggin    River   at    Rumford    Falls, 

Me.,  measurements  of 20-21 

Antictam  Creek   near    Sharpsburg,   Md., 

measurements  of 230-231 

ratingtable  for 818 

Apalachee  River  near  Buck  head,  Ga.,  meas- 
urements of 258-259 

rating  table  for 321 

Appomattox  River  at  Mattoax,  Va.,  meas- 
urements of  238-239 

rating  table  for 319 

Asheville,  N.  C,  hydrographic  work  near .      301 

rating  table  for 323 

Athene,  Gal,  hydrographlc  work  near 256-25/ 

ratingtable  for 321 

Augusta,  Ga.,  hydrographlc  work  at 254-255 

rating  table  for 820 

Augusta,  Me.,  hydrographic  work  near 20 

B. 

Babb,  C.  C.  stations  established  by 229, 801 

Babb,  C.  C,  and  Humphreys,  D.  C,  stations 

established  by 235,236 

Babcrx;k,  S.  E.,  aid  by 152 

Bailey,  G.  I.,  aid  by 58 

Baldwinsville,  N.  Y.,  hydrographic  work 

at 128-129,130-181 


Page. 

Bamett  Shoals,  Georgia,  hydrographic  work 

at 257-268 

rating  table  for 321 

Battaile,  P.  C,  aid  by 288 

Beaver  River.  New  York,  features  of 100 

measurements  of,  at  Tisse's  Bridge  . . .  100, 101 

Belgium,  N.  Y.,  hydrographlc  work  at 129 

Benedict,  F.  N.,  reference  to  report  by 36 

Bennett,  T.  H.,  aid  by 137 

Berkeley,  R.  I.,  hydrographic  work  at 27-29 

Bemer,  Ga.,  hydrographic  work  at 253 

Bethlehem,  Pa.,  hydrographic  work  at. . .  213-21^ 

Betts,  H.  R., aid  by 198 

Big  Indian,  N.  Y.,  water  power  at 66 

Big  Sandy  Creek  near  Dadeville,  Ala.,  meas>- 

urements  of 273 

mting  table  for 322 

Birch,  F.,  aid  by 194 

Birmingham.  Conn.,  hydrographic  work  at .       90 
Black  Creek,  New  York,  measurement  of . .      154 

Black  River,  New  York,  features  of 102-103 

measurements  of,  at   Huntingtonville 

dam 104-105 

Black  River  Canal,  New  Y'ork,  Forestport  , 

feeder  of,  measurements  of 143 

Black  Warrior  River  at  Cordova,  Ala.,  rating 

table  for 323 

at  Tuscaloosa,  Ala.,  measurements  of.  2H4-285 

rating  table  for 328 

See  (Uto  Mulberry  Fork  of  Black  War- 
rior River. 
Blackstone  Canal  at  Berkeley,  R.  I.,  raea^- 

urementsof 27.28,29 

Blackstone  River  at  Berkeley,  R.  I.,  meas- 
urements of 27, 28 

Blackwater  Creek,  New  Jersey,  measure- 
ments of 218 

Blueridge,  Ga.,  hydrographic  work  near. .  310-311 

rating  table  for 324 

Bluff  City,  Tenn.,  hydrographic  work  at  .  297-298 

ratingtable  for 323 

Boiceville,  N.  Y.,  water  power  at 66 

Bradley  Brook  reservoir,  N.  Y.,  capacity  of.      148 

Breed,  O.C.aid  by 133 

Brewerton,  X.  Y.,  hydrographic  work  at.  131-132 
Bridgeport,  N.  Y.,  hydrographic  work  at.  112-114 

water  powers  at 116 

Brlnsdale.  D.  S.,  aid  by 90 

Broad  River  (of   Carolina^)   near  Al.^'ton. 

S.  C.,  measurements  of 250 

rating  table  for 320 

near  Delllnger,  S.  C,  mea-surements  of .      249 
Broad  River  (of  Georgia)  near  Carlton,  (th., 

mea<mrements  of 255-256 

rating  table  for :^J1 

325 
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Pa^e. 

Brown,  C.  N. ,  work  in  charge  of 295 

Brown,  J.,  aid  by 194 

Brown  station,  N.  Y.,  water  power  at 66 

Bryson,  N.  C,  hydrographlc  work  at 304-306 

rating  table  for 824 

Buchanan,  Va.,  hydrographic  work  at...  236-237 

rating  table  for 319 

Buckhead,  Ga.,  hydrographic  work  near.  258-259 

rating  table  for 321 

Bucklin,  W.  B..  aid  by 194 

Bucksbrldge,  N.  Y.,  water  power  at 33 

Buford,  Ga.,  hydrographic  work  near 268-269 

rating  table  for 321 

BurgesB,  F.  H.,  aid  by 198 

Butler,  Tenn.,  hydrographic  work  at 298,299 

Butler,  W..  aid  by 198 

C. 

Cahaba  River  at  CentervUle,  Ala.,  measure- 
ments of 288 

Calhoun  Falls,  S.  C,  hydrographic  work 

n  ear 258-254 

rating  table  for 320 

Camden,  N.  Y.,  water  powers  at 109 

Camp  Creek  near  McDonough,Ga.,  measure- 
ments of 268 

Canajoharie,  N.  Y.,  gage  at,  description  of.      194 
Mohawk  River  near,  elevation  of  sur- 
face of 190, 198 

fall  of 202 

Canton.  Ga.,  hydrographic  work  near 275-276 

rating  table  for 822 

Canton,  N.  Y.,  water  power  at 33 

Cape   Fear  River  at   Fayettevllle,  N.  C, 

measurements  of 244-245 

rating  table  for 320 

CApron,  N.  Y.,  water  power  at 150 

Carey,  C.  E.,  aid  by 75 

Carlton,  Ga.,  hydrt^raphic  work  near 255-256 

rating  table  for 821 

Carrabasset  River  at   North  Anson,  Me., 

measurements  of 19 

Carters,  Ga.,  hydrographic  work  at 276-277 

rating  table  for 822 

Cartersville,  Va.,  hydrographic  work  at 288 

ratingtable  for 319 

Catawba,  N.  C. ,  hydrographic  work  at 247 

rating  table  for 320 

Catawba  River  near  Catawba,  N.  C,  meas- 
urements of  247-248 

rating  table  for 320 

near  Morganton.  N.  C,  measurements 

of 247 

near  Rockhill ,  S.  C. .  measurements  of.  248-249 

rating  table  for 820 

Catskill  Creek,  New  York,  drainage  areas 

of 60 

features  of 61 

measurements  of,  at  South  Cairo 62-63 

water  powers  developed  on,  table  show- 
ing         62 

Caughdenoy,  N.  Y. ,  weirs  at 132 

Cayadutta  Creek  near  Johnstown,  N.  Y.. 

measurements  of 166-167 

Cazenovia,  N.  Y.,  water  power  at 116 

Genterville,  Ala.,  hydrographic  work  at . . .     283 


Page. 

Chadwicks,  N.  Y.,  water  powers  at loO 

Chambly,    Province    of    Quebec,    hydro- 
graphic  work  at 89-40,42 

Charleston,  Tenn.,  hydrographic  work  at.  809-^0 

rating  table  for 824 

Chase  Mills,  N.  Y.,  water  power  at 88 

Chattahoochee  River  near   Buford,    Ga., 

measurements  of 268-269 

ratingtable  for 821 

near  Gainesville,   Ga.,   measurements 

of 267-368 

near  Oakdale,  Ga.,  measurements  of. .  269-270 

rating  table  for 322 

near  West   Point.  Ga.,  measurements 

of 2TO-2n 

ratingtable  for 822 

Chattanoc^a,    Tenn.,   hydrographic   work 

at 311-312 

rating  table  for 324 

Cheat  River  near  Uneva,  W.  Va.,  measure- 
ments of 290 

ratingtable  for 823 

Chenango  River,  New  York,  storage  reser- 
voir on  148 

Chittenango,   N.  Y.,    hydrographic   work 

at 114-116 

water  powers  at 116 

Chittenango  Creek,  New  York,  measure- 
ments of,  at  Bridgeport 112-114 

at  Chittenango 114-116 

Chittenango  Falls,  N.  Y.,  waters  powers  at.      116 
Chittenango  Springs,  N.  Y.,  water  powers 

atand  near 116 

Chucky  Valley,  Tenn.,  hydrographic  work 

near 300 

ClayviUe,  N.  Y.,  water  powers  at I-tO 

Clinton,  Mass.,  hydrographic  work  at 22-25 

stream  measurements  at,  methods  of  . .  23-24 

Clute,  L.  S.,  aldby 193 

Cobbosseecontee  River  near  Augusta,  Me., 

measurements  of 19-30 

Codman,  J.  E..  information  furnished  by ..     215. 

216,217.219 
Cohoes  Company's  dam.  New  York,  gage  at. 

description  of 193 

Mohawk  River  near,  elevation  of  sur- 
face at LSI,  198 

fall  of Ifti 

Columbus,  Miss.,  hydrographic  work  at ...      2S5 

ratingtable  for 823 

Columbus,  Ohio,  hydrographic  work  at..  295-296 

Conn,  J.  C,  measurements  by 269 

Connecticut  River  near  Hartford,  Conn.. 

measurements  of 3&-^ 

near  Hoi  yoke,  Mass..  measurement^}  of. 

reference  to ^ W 

near  Orford,  N,  H.,  measurements  of. ..  '2»^X* 

rating  table  for 3is 

Cooper  Falls,  N.  Y..  water  power  at ;V^ 

Coosa  River  near  Locks  Nos.  4  and  6,  Ala- 
bama, measurements  of '.X> 

near    Riverside,    Ala.,   measurements 

of 27!>-J>0 

rating  table  for XS 

near  Rome,  Ga.,  measurements  of....  27S-279 
rating  table  for 322 
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Page. 
Coofiawattee  River  at  Carters,  6a.,  meas- 

urementsof 276-277 

rating  table  for 322 

Cordova,  Ala.,  hydrographic  work  near. .  283-284 

rating  table  for 328 

Covington,  Ga..  hjrdrographic  work  near.  260-261 

rating  table  for 821 

Cranberry  Lake,  New  York,  features  of 34 

Croghan.  N.  Y..  hydrographic  work  at 101 

Cn)ion  River,  New  York,  features  of 76 

meamirements  of,  at  old  Croton  dam  . . .  80-84 
Croion  River  Ba^in,  evaporation  in,  water 

surface  exposed  to 79 

precipitation  in 84-85 

relation  of  annual  precipitation  to  run- 
off          W 

storage  reservoirs  I  n ,  table  sfaowi  ng 78 

yield  of 77 

Cumberland    River  at  Nashville,   Tenn., 

measurements  of 296 

Cumnoc'k.  N.  C,  hydrographic  work  at..  248-244 

rating  table  for 320 

Curtis,  N.  C,  measurements  by 240, 

245,247,291,292,298 

D. 

Dadeville,  Ala.,  hydrographic  work  near..      273  ' 

rating  table  for 322  , 

Dan  River  at  South  Boston,  Va.,  measure- 

mentsof 240-241   , 

rating  table  for 319  | 

Danville,  Pa.,  hydrographic  work  at 220-221 

Dasihville,  N.  Y. ,  water  power  at 74 

Davis.  A.  P..  stations  established  by..  230.231,232  | 
Dead  River  at  The  Forks,  Me.,  meat»ure- 

roents  of 18 

Detp  River  at  Cumnock,  N.  C.  measure- 
ments of 243-244 

rating  table  for 820 

Delaware  and  Hudson  Canal,  feeding  of, 

from  Rondout  Creek,  New  York .  68-69 
Delaware   River  at    Lambertville,  N.  J., 

measurements  of 214 

rating  table  for 318 

Dellinger,  S.  C,  hydrographic  work  at 249 

Digging  L.,aid  by 172 

Discharge  tables,  daily,  description  of 97-98  i 

Dodge%ille,  N.Y..  water  power  at 36 

Dolgeville.  N.  Y..  hydrographic  work  at. .  1.t8-161 

Douglas,  J.,  aid  by •       68 

Dover  Plains,  N.  Y.,  hydrographic  work  at.        86 

Drowne.  H.  B..  aid  by 27. 28 

Dublin.  Ga..  hydrographic  work  near 259-260 

rating  table  for 821 

Duncan,  J.  A.,  work  of 315.316 

Dunsbach  Ferr>',  New  York,  hydrographic 

work  at 180-183 

Durgin.  Jeremiah,  jr..  aid  by 18 


East  Branch   of    Fish  Creek,  New  York,  , 

meaMirement  of 109 

East  Canada  Creek.  Now  York    measure- 
ments of,  at  Dolgeville 158-161  ' 

water  powers  on 160 

East  Durham,  N.  Y.,  water  power  at 62 


Page. 
Ea.st  Nassau,  N.  Y.,  hydrographic  work  at.      54, 

55,56 
Eaton  Brook  reservoir.  New  York,  cai>acity 

of 148 

Eddyville,  N.  Y.,  water  power  at 70 

Elk  Creek  at  Lineback.  Tenn.,  measure- 
ments of 299-300 

Emeryville,  N  Y. ,  water  power  at 35 

Epes,  Ala.,  hydrographic  work  near 286 

rating  table  for 323 

Erie  Canal,  dates  of  opening  and  closing  . .      180 
Esopus  Creek,  New  York,  drainage  area.*«  of.  60, 65 

features  of 63 

flow  of 65 

measurements  of.  at  Kingston 64 

water  powers  on,  table  showing 66 

Etowah   River  at  Canton,  Ga.,  measure- 
ments of 275-276 

rating  table  for 322 

Evans,  M.  E.,  cited 65 

F. 

Fayette,  W.  Va.,  hydrographic  work  at 294 

Fayetteville,  N.  C,  hydrographic  work  at.  244-245 

rating  table  for 820 

Fine,  N.  Y.,  water  power  at 36 

Fish  Creek,  New  York,  measurements  of. . .      108 
Scr  aim  West  Branch:  East  Branch. 

Fisher,  E.  A.,  aid  by 140 

Fishklll,  N.  Y.,  water  power  at 76 

Fishkill  Creek,  New  York. drainage  areas  of.       60 

features  ol 74 

measurements  of,  at  Glenham 7.>-76 

water  powers  on,  table  showing 76 

Flint  River  at  Albany,  Ga..  measurements 

of 266-267 

at  Woodbury,  Ga..  measurements  of.  265-26C 

rating  table  for 321 

Flovilla,  Ga..  hydrographic  work  at 262-263 

rating  table  for 321 

Fl3rnn.  B.  H.,  measurements  by 313,314 

station  established  by 313 

Flynn,  B.H.,and  Pressey,  H.  A.,  station  es- 
tablished by 314 

Foote.  C.H.,aidby 307 

Forestport  feeder  of   Black  River  Canal, 

New  York,  measurements  of . . .      143 
Formulas  employed  in  calculation  of  gain- 
ing records ♦J5-97 

Fort  Edward,  N.  Y.,  hydrographic  work  at .  48-50 
Fort  Hunter,  N.  Y.,  gage  at,  description  of. .      194 

hydrographic  work  at 167-169 

Mohawk  River  at,  elevation  of  surface 

of 189,193 

fall  of 201 

Frederick,  Md.,  hydrographic  work  near.  234-235 

rating  table  for 319 

Frederick,  Pa.,  hydrographic  work  at 217 

Freehold,  N.  Y..  water  power  at 62 

Freeman,  J.  R.,  cited 59,77,)S7.88 

Fremont,  Ohio,  hydnigraphic  work  at 314 

French  Broad  River  near  Asheville.  N.  C, 

measurement  of 301 

rating  table  for 323 

nearOldtown,  Tenn..measurementsof.      IW2 
rating  table  for :523 
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Frenchs  Mill,  N.  Y.,  hydrographlc  work  at.  68-^ 
FriendKV'ille,  Md.,  hydrographlc  work  at . .      289 

mtinK  table  for 323 

Front  Royal,  Va..  hydrographic  work  at...      232 

rating  table  for 819 

Fullervlllo.  N.  Y..  water  power  at 86 

Pulton,  N.  Y.,  hydrographic  work  at 133-134 

G. 

Gaging,  methods  of 91-96 

Gainesville.Ga.,  hydrographic  work  near.  267-268 

Galeville,  N.  Y.,  water  power  at 74 

Qaylordsville,  Conn.,  hydrographic  work 

at 87,88-90 

rating  table  for 318 

Gean  Corners,  N.  Y.,  water  power  at 36 

Genesee  River,  New  York,  drainage  areas 

of,  table  showing 141 

featureis  of 139-140 

measurements  of,  at  Rochester 140-141 

Gilbert,  G.  H.,  aid  by 27.28 

Glasgow,  Va..  hydrographic  work  at 285-236 

rating  table  for 319 

Glen  Erie,  N.  Y.,  water  power  at 66 

Glenham,  N.  Y.,  water  power  at 76 

Glover,  A.  E..  aid  by 27 

Goodfellow,  F.,  aid  by 46 

Gouvemeur,  X.  Y.,  water  power  at 35 

Gowen,  C.  S.,  clte<l 77 

Graham viUe,  N.  Y.,  water  i)ower  at 70 

Grand  Rapids,  Mich,,  hydrographic  work 

at 315-317 

Grand  River,  measurement^^  of,  at  Grand 

Rapids,  Mich 315-317 

at  North  Lansing,  Mich 315 

Grasse  River,  New  York,  water  powers  on.       83 

Graves,  E.  D.,  aid  by 30 

measurements  by 240 

Graves,  E.,  and   Myers,   E.  W.,  measure- 
ments by 2:^ 

Greenbrier    River   at   .\lderson,    \V.    Va., 

measurements  of 290-291 

rating  table  for 323 

Greenville,  N.  Y.,  water  power  at 62 

Grover,  N.  C,  gaging  stations  established  by  16, 19 
stream  measurement.^  by 16, 17 

H. 

Hailsboro,  N.  Y.,  water  power  at 35 

Hale,  R.  A.,  acknowledgments  to 22 

Hall,  B.  M ..  measurement.s  by 257 

station  cstablislied  by 310 

Hall,  J.  R.,  mea.surements  by 271, 

272. 273, 274, 281, -283 

stations  ej*tablished  by 272, 273 

Hall,  Ma.x,  raea.><urements  by 251,259. 

2ti0. 261 ,  265, 266, 268, 274. 
275, '282, 297, 303,  308.  309 

Hall.  O,  P.,  measurements  by 276, 

303, 307,  :308, 310 

stntion.s  established  by 307, 308 

Hall,  S.  I).,  work  of 2S3 

Hannon,  C,  aid  by 99 

Hun.«on,  .\.  H..  aid  by 15 

Hardy,  G.  F.,  stream  measurements  by 14 


I'ttge. 
Harmony  Grove,  Ga.,  hydrographic  work 

near 263 

Harrisburg,  Pa.,  hydrographic  work  at...  227-228 

rating  table  for 818 

Harrisville,  N.  Y.,  water  power  at 36 

Hartford,  Conn.,  hydrographic  work  near .  30-^1 
Hatch  Lake  reservoir,  New  York,  capacity 

of 148 

Henderson.  J.  S.,  mea^uremenbii  by 240 

Herkimer,  N.  Y.,  Mohawk  River  near,  ele- 
vation of  surface  of 192, 193 

fall  of 204 

Heuvelton,  N.  Y.,  hydrographic  work  at  ..       Zi 

water  power  at 35 

Hill,  J.  E.,  gaging  station  established  by . . .       27 
Hillabee  Creek  near  Alexander  City,  Ala.. 

measurements  of 271-272 

rating  table  for 822 

Hilton.  N.  Q..  aid  by 19 

Himei.  A.  J.,  aid  by 182 

Hinds,  F.  E.,  aid  by 102 

Hiwassee  River  at  Charleston,  Tenn..  mea»- 

urementsof 309-310 

rating  table  for S24 

at  Murphy,  N.  C.  measurements  of ..  306-307 

rating  table  for 324 

at  Reliance,  Tenn.,  mea.surements  of.  308-^09 

rating  table  for 324 

Hoffman,  W.,  work  of 194 

Hofifmans  Ferr}',  N.  Y..  gage  at,  description 

of 194 

Mohawk  River  near,  elevation  of  sur- 
face of 188,198 

fall  of 200 

Holcomb  Rock,  Va.,  hydrographic  work  at.      237 

Holden,  C.  A.,  acknowledgments  to 29 

Honister,  G.  B.,  measurements  by . .  72, 75, 210, 211 
Hollingsworth  &  Whitney  Pulp  and  Paper 

Company,  aid  by 16 

Holston  River.    See  South  Fork  of  Holston 
River. 

Hoi  yoke,  Mass.,  hydrographic  work  at 30 

Honk  Falls.  New  York,  hydrographic  work 

at 70 

Horton.R. E.  .gaging  stations  established  by .       60 

measurements  by 72, 

75, 147, 162, 167, 168, 173, 176 

reconnais.<auce  by S9 

work  of 121,136 

Housatonic  River  at  Gaylordsville,  Conn., 

measurements  of 87, 88-90 

rating  table  for Sl^i 

drainage  areas  of 60 

gagings  of,  miscellaneous 90 

water  powers  on,  undeveloped 88 

Hout.  W.,  aid  by 194 

Howell,  D,  J.,  aid  by 180.1^ 

Huben,  A.  E.,  aid  by 67 

Hudson^  River,  measurements  of,  at  Fort 

Edward 4>',49-50 

at  MechanicviUe 44,  .x»-53 

Hudson  River  drainage  basin,  upper,  hydro- 
graphic  work  In 42-o3 

Hull,  H.  H.,  aid  by 90 

Humphreys,  D.  C,  measurements  by 235, 

238,241,290,298.291 
stations  established  by 241.293 
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Humphreys,  D.  C,  and  Babb,  C.  C,  stations 

established  by 235,286,290 

Huntingtonville,  N.  Y.,hydrographicwork 

at 102-105 

Hurst,  J.,  aid  by 286 

Hutton,  W.  R.,  measurements  by 66 

I. 

Indian     Creek,    PennsylTania,    measure- 

menta  of 289-290 

Indian  Lake  dam,  Hamilton  Ck)unty,  N.  Y., 

meteorological  station  at 43 

Indian  Lake  reservoir.  New  York,  features 

of 42-45 

Indian  River  above  Philadelphia,  N.  Y., 

measurements  of 34 

at  Indian  Lake  dam.  Hamilton  County, 

N.  Y.,  features  of 42-43 

J. 

Jacks    Reef    bridge,    New   York,    hydro- 
graphic  work  at 129 

Jackson,  Miss. ,  hydrogiaphic  work  at 286 

James  River  at  Buchanan,  Va.,  measure- 

mentsof 236-237 

rating  table  for 319 

at  Cartersville,  Va.  ,measurement8  of . . .      238 

rating  table  for 319 

at  Holcomb  Rock,  Va.,  measurements 

of 237 

John  River  near  Moxganton,  N.  C,  meas- 
urements of 248 

Johnson,  W.  C,  measurements  by 37 

Johnstown,  N.  Y.,  hydrographic  work  at . .  166-167 
Jordan,  N.  Y.,  hydrographic  work  at. .  121-1*22, 126 

Judson,  N.  C,  hydrographic  work  at 305-306 

rating  table  for 324 

Juliette,  Oa.,  hydrographic  work  near 263-264 

rating  table  for 321 

Juniata  River  at  Newport,  Pa.,  measure- 
ments of 226 

rating  table  for 318 

K. 

Kennebec  River,  measurements  of ,  at  North 

Anson,  Me 17 

at  The  Forks,  Me 16 

Kent,  Conn.,  hydrographic  work  at 90 

Kenwood,  N.  Y.,  hydrographic  work  at..  110-111 

Kibbie,  A.,  aid  by 140 

Kinderhook  Creek  at  East  Nassau  and  Wil- 
son's dam,  New  York,  measure- 
ments of 53-57 

King;sley  Brook  reservoir,  New  York,  ca- 
pacity of 148 

Kin^Ti^ton,  N.  Y.,  hydrographic  work  at 64 

Knigrht,  C.  H.,  information  furnished  by . . .      289 

Knoxville,  Tenn.,  hydrographic  work  at.  8'>3-304 

ratingtable  for 324 

L. 

Lackawack,  N.  Y.,  water  power  at 70 

Lake  Cbamplain,  elevation  of,  relation  to, 

discharge  of  Richelieu  River. . .  :H8 

features  of 38 


I  I'age. 

'  Lake  Champlain  drainage   basin,  run-off 

of 39-40,42 

Lake  C>x:hituatc  watershed,  Massachusetts, 

run-off  and  rainfall  for 26 

Lake  Ontario  drainage  basin,  hydrographic 

work  in 98-142 

Lakes  Mills,  N.  Y.,  water  power  at 62 

Lambertville,  N.  J.,  hydrographic  work  at.      214 

rating  table  for 318 

Landreth,O.H.,  reference  to 166 

\  Landreth,W.B.,aidby 184 

Lawrence,  Mass.,  hydrr^raphic  work   at, 

reference  to 22 

Lawrenceville,  N.  Y.,  water  power  at 70 

Leed.o,  N.  Y.,  water  power  at 62 

Lehigh  River  near  Bethlehem,  Pa.,  meas- 
urements of  218-214 

Leland  Pond  reservoir.  New  York,  capacity 

of 148 

Lempe,  F.  J.,  aid  by 171 

LewisviUe,  N.  Y.,  water  power  at 33 

Lineback.  Tenn.',  hydrogmphic  work  at.  299-:)00 
Little  River,  New  York,  water  power  on, 

tabic  showing 33 

!  Little  Falls,  N.  Y.,  hydrographic  work  at.  162-165 
Mohawk  River  near,  elevation  of  sur- 
face of 192,193 

fall  of 203,204 

Little  Tennessee  River  at  Judson,  N.  C, 

measurements  of 305-306 

ratingtable  for 324 

Lockwood,  W.  D.,  measurements  bry 106, 

147,168,176 
Long  Branch  Creek  near  McDonough,  6a., 

measurements  of 263 

Luther,  J.  D.,  acknowledgments  to 95 

measurements  by 178 

Loomis,  H.,  aid  by 90 

Lyons  Falls,  New  York,  water  power  near. .      100 
Lyonsdale,  N.  Y.,  water  powers  at  and  near.      100 


M. 


Macon,  Ga.,  hydrographic  work  at 264-265 

raUng  table  for 321 

Madison,  S.  C,  hydrographic  work  near.  252-253 

rating  table  for 320 

Madison  Brook  resen'oir,  New  York,  ca- 
pacity of  148 

Madrid,  N.  Y.,  water  power  at 33 

Manantico   Creek,  New   Jersey,  measure- 
ments of 213 

Manaway  Branch,  New  Jersey,  measure- 
ments of 218 

Massena,  N.  Y.,  water  power  at 33 

Mather,  E.,  station  established  by 227 

Matteawan,  N.  Y.,  water  power  lU 76 

Mattoax,  Va.,  hydrographic  work  at 2W-239 

rating  table  for 319 

;  Maumee  River  near  Waterville,  Ohio,  meas- 
urements of 313-314 

McCalla,  R.  C,  aid  by '284 

,  McClatchy.  R.  M.,  aid  by 281 

1  McConnell8\ille,  N.  Y.,  hydrographic  work 

at lWv-110 

water  power  at 109 
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McDonough,  Ga.,  hydrographic  work  near.      268 

Mclver.  J.  A.,  aid  by 243 

McKeever,  X.  Y.,  hydrographic  work  near.  98-96 
Mecbanicville,  N.  Y.,  hydVographic  work 

at 44,50-53 

Meeker,  G.  H.,  aid  by 132 

Megatchie,  N.  Y. ,  water  power  at 35 

Melton,  C.E.,aIdby 270 

Merrimac  River  at  Lawrence,  Mass.,  mea?^ 

•  urementfi  of,  reference  to 22 

Merriman,  M.,  aid  by 213 

Metropolitan  Water  and  Sewage  Board. 
Clinton,  Mass.,  extract  from  an- 
nual report  of 23-24 

Middle  Oconee  River  at  Athens,  Ga.,  meas- 
urements of 256-257 

rating  table  for 321 

Middleville.N.  Y.,  hydrographic  work  at.  155-157 
Mill  Point,  N.  Y.,  hydrographic  work  at .  169-170 

Mills.  H.  F.,  aid  by 21 

Millville,  W.  Va.,  hydrographic  work  at. . . .      233 

rating  table  for 319 

Milstead,  Ala.,  hydrographic  work  near  .  274-275 

rating  table  for 322 

Minetto,  N.  Y.,  hydrographic  work  at 134-135 

Mingua,  W.,  aid  by 806 

Mississippi  River  at  St.  Paul,  Minn.,  meas- 
urements of  312-313 

Mitchell,  G.  A.,  measurements  by 212,  213 

Mixer,  C.  A.,  aid  by 20 

Moflatt.  J.  H.,aidby 122 

Mohawk  River,  elevation  of  surface  of ..  184-193 

fall  of 19&-204 

high-water  discharge  of 207-209 

measurements  of,  at  Dunsbach  Ferrj'.  180-183 

at  Little  Falls 162-165 

at  Rexford  Flats 176-180 

at  Ridge  Mills 144-145 

at  Rocky  Rift  dam 165-166 

at  Schenectady 1?2-175 

atUtica    151-153 

slope  gagings  of 1 84-209 

Mohawk  River  BaMln.  measurements  in. .  142-209 
Mohawk  Valley,  dams  and  canal  feeders 

in 143 

Montague,  Me.,  hydrographic  work  at 15 

Mon tgomery t  Ala. ,  hyd rographic  work  at .  281-282 

Montgomery,  X.  Y. ,  water  power  at 74 

Monocacy  River  near  Frederick,  Md.. meas- 
urements of  234-235 

rating  table  for 319 

Monroe.  G.  H.,  aid  by 87 

M(x>se    River,  X.   Y.,  hydrographic  work 

near 99 

Moose  River,  Xew  York,  mea.surements  of, 

near  McKeever 98-99 

near  Moose  River 99 

water  powers  on 100 

Morganton,  X.  C,  hydrographic  work  at. .  247, 248 

Morley .  X.  Y.,  water  power  at 33 

Monn t  Morris,  X.  Y . ,  h yd rograph ic  work  at .      143 
Mulberry  Fork  of  Black  Warrior  River  near 
Cordova,    Ala.,   mea.surementa 

of -283-284 

Murphy.  E.  C.  measurements  by 147 

work  of :..  121,136 


Page. 

Murphy,  X.  C,  hydrographic  work  at 806-^307 

ratingtable  for 324 

Murray,  F.  A.,  measurements  by 251. 

252, 254, 259, 260, 261 ,  262. 
264,  265, 266, 268. 269, 27S 

Myers.  E.  W.,  mea.<turements  by 239, 240. 

242, 243. 244, 246, 247, 248, 250. 297, 
298, 299, 300.  301,  302. 301, 305. 306 

stations  established  by 239.240 

Myers,  E.  W.,  and  Graves.  E.,  measurements 

by 238 

Mystic  Lake.    Massachusetts,    description 

of,  reference  to 27 

X. 

Napanock.  N.  Y.,  water  power  at 70 

Nashua  River,  'ftaasacbusetts.    See  South 

Branch  of  Nashua  River. 
Nashville,  Tenn.,  hydrographic  work  at. . .      'J96 

Xeal,  N.  C,  hydrographic  work  at 242-243 

rating  table  for 330 

Xeshaminy  Creek,  Pennsylvania,  measure- 
ments of 216 

New  Milford   Falls,   Connecticut,   hydro- 
graphic  work  at 90 

Newport,  Pa.,  hydrographic  work  at 236 

rating  table  for 31S 

Xewport.  Tenn.,  hydrographic  work  at ..  302-v)03 

Xewton  Falls,  X.  Y. .  water  power  at 36 

Xew  River,  N.  C,  hydrographic  work  at. ..      292 
Xew  River  near  Fayette,  W.  Va.,  measure- 
ments of 294 

near  Oldtown,  Va.,  measurements  of. . .      298 
near  Radford,  Va.,  measurements  of. .  29&-2M 

ratingtable  for S23 

ike  also  North  Fork  of  Xew  River;  South 
Fork  of  Xew  River. 

Xewell,  F.  H.,  letter  of  transmittal  by 11 

Xew  Hartford,  X.  Y.,  water  powers  at 150 

Xew  Paltz,  X.  Y.,  hydrographic  work  at...  72-74 
Xew  Paltz  River.    See  W'allkill  River. 

Xew  York  streams,  drainage  areas  of 60 

gaging  of.  methods  employed  in 91-95 

gaging  stations  on,  table  showing 95 

Xew  York  City,  water  supply  for,  sources  of.  5&-60 
Xew  York  Mills,  X.  Y.,  hydrographic  work 

at 149 

water  powers  at 150 

Xew  York  State,  cooperation  by 59, 91 

Xichols,  L.  L.,  cited IC© 

Xiekerson,  J.  H.,  work  of 194 

Xolichucky  River  near  Chucky  Valley,  Ten  - 

nessee,  measurements  of 300 

Xormanskill  Creek,  Xew  York,  features  of.        .^-s 

measurements  of,  at  Frenchs  Mill .>S— W 

Xorth  (of  James)  River  at  Glasgow,  Va., 

measurements  of 235-236 

rating  table  for 319 

Xorth  Anson,  Me.,  hydrographic  work  at..  16.19 
North  Branch  of  Potomac  River  at  I*ied- 

mont,W.Va.,  measurements  of-      229 

rating  table  for 3l> 

Xorth  Branch  of  Shenandoah  River  near 
Riverton,   Va.,    measurements 

of 231-232 

rating  table  for 319 
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North  Branch  of  SusquehAnna  Kiver  at  ' 

Danville,    Pa.,    measurements 

of 220-221 

rati  ng  table  for 318 

at  Wilkesbarre,  Pa.,  measurements  of. .      220 
North  Fork  of  New  River  at  Weaversford, 

N.  C,  measurements  of 291 

North  Lansing,  Mich.,  hydrographic  work 

at 315 

Nottelv  River  at  Ranger,  N.  C,  measure- 

mentsof 307-308 

ratingtable  for 324 

Nottingham,  Ala.,  hydrographic  work  at..     281 
rating  table  for 822 

O. 

Oak  Orehaid,  N.  Y.,  State  dam  at 132 

Oakdale,  Ga.,  hydrographic  work  at 26^270 

ratingtable  for 322 

O'Brien,  J.  J.,  aid  by 35 

Ocmulgee  River  near  Bemer,  Ga.,  meas- 
urements of ^3 

near  Flovilla,  Ga.,  measurements  of.  262-268 

rating  table  for 821 

near  Macon,  Ga.,  measurements  of...  264-265 

rating  table  for 321 

Oconee  River  at  Bamett  Shoals,  Georgia, 

measurements  of 267-258 

rating  table  for 321 

near  Dublin,  Ga..  measnremenU  of ..  259-260 

ratingtable  for : 321 

near  Harmony  Grove,  Ga.,   measure- 

mentsof 263 

near  Willis  Ferry,  Ga. ,  measurement  of.     283 
See  aUo  Middle  Oconee  River. 

O^densburg.  N .  Y . ,  water  power  at 35 

Oldtown,  Tenn.,  hydrographic  work  at  —      302 

rating  table  for 323 

Oldtown,  Va.,  hydrographic  work  at 293 

Olentangy  River  at  Columbus,  Ohio,  meas- 
urements of 295 

Olivebridge,  N .  Y. ,  water  power  at 66 

Oneida  Creek  at  Kenwood,  N.  Y.,  measure- 
ments of 110-111 

Oneida  River  at  Brewerton,  N.  Y.,  meas- 
urements of  131-132 

Oostanaula  River  at  Resaca,  Ga.,  measure- 
ments of 277-278 

rating  table  for 322 

Oxford,  N.  H..  hydrographic  work  at 29-30 

rating  table  for 318 

Oriskany,  N.  Y..  hydrographic  work  at..  145-147 
Oriskany  Creek.  New  York,  measurements 

of.  at  Oriskany 145-147 

at  Wood  road  bridge 147-149 

Oswegatchie.  N.  Y..  water  power  at 86 

Oswegatchie  River,  N.  Y.,  drainage  areas  of, 

table  showing 33 

hydrogra  p  h  y  of 33-36 

measurements  of,  at  Heuvelton 34 

water  powers  on,  tables  showing 35-36 

OBwego  River,  New  York,  drainage  areas  of, 

table  showing 136 

measurements  of,  above  Minetto 134-135 

at  cable  station 136 

at  Fulton 133-134 

at  high  dam 137-139 
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Oswego  River  drainage  basin.  New  York, 
pondageareas  in,  table  showing . 

P. 


185 


Parvlns  Branch,  New  Jersey,  measurements 

of 218 

Passaic  River  at  Two  Bridges,  N.  J.,  meas- 
urements of  210-211 

rating  table  for 318 

course  and  character  of 210 

Patapsoo  River  at  Woodstock,  Md.,  meas- 
urements of 228 

rating  table  for 818 

Paul,  E.  G.,  measurements  by 66,78, 

86, 214,  221 ,  225, 226, 227, 228, 
229, 2S0, 231. 2S2, 238, 234,290 

Stations  established  by 29, 

87, 220, 225, 226, 228, 229. 280, 290 
Pearl  River  at  Jackson,  Miss.,  measurements 

of 286-287 

Pennsylvania  Canal  at   Harrisburg,  Pa., 

measurements  of 227 

Penobscot  River,  measurements  of,  at  Mon- 
tague, Me 16 

at  Sunk  Haze  Rips,  Costigan,  Me...  14-15 
Perkiomen  Creek  at  Frederick,  Pa.,  meas- 
urements of 217 

Philadelphia,  Pa.,  hydrographic  work  at 

and  near 218,219 

Phillips,  L.  D.,  aid  by 194 

Phoenicia,  N.  Y..  water  power  at 66 

Piedmont,  W.  Va..  hydrographic  work  at . .      229 

rating  table  for 318 

Pigeon  River  at  Newport,  Tenn.,  measure- 
ments of 302-303 

Pine  Hipp,  N.  Y.,  water  power  at 66 

Place,  A.  E..  measurements  by . . . .  59, 60, 72, 75, 86 
Point  of  Rocks.  Md.,  hydrographic  work 

at 233-284 

rating  table  for 319 

Point  Pleasant,  Pa.,  hydrographic  work  at.      215 
Point  Rock  Village,  N.  Y.,  hydrographic 

work  near 109 

Pompton  River  at  Two  Bridges,  N.  J.,  meas- 
urements of  211-212 

rating  toble  for 818 

Port  Hickory,  N.Y.,  water  power  at 70 

Potomac    River  at  Point  of  Rocks.  Md., 

measurements  of 288-234 

rating  table  for 819 

See  a/«>  North  Branch  of  Potomac  River; 
South  Branch  of  Potomac  River. 

Potsdam,  N.  Y.,  hydrographic  work  at 37 

Pressey,  H.  A.,  reconnaissance  by 69 

Pre8sey,H.  A.,and  Flynn,  B.  H..  station  es- 
tablished by 814 

Presumpscot  Riveral  outletof  Sebago  Lake, 

Maine,  measurements  of 21-22 

Pulaski,  N.  Y.,  hydrographic  work  at 105-107 

Pyrites,  N.Y.,  water  power  at 88 

R. 

Radford,  Va.,  hydrographic  work  at 293-294 

rating  table  for 823 

Rafter,  G.W.,  aid  by HO 

Rdgland,T.R.,aidby 287 


382 


INDEX, 


Page. 

Randolph,  Va„  hydrographic  work  at 23^240 

rating  table  for 319 

Ranger,  N.  C,  hydrographic  work  at 307^308 

rating  table  for 324 

Raquette  River,  New  York,  drainage  areas 

of,  table  showing 37 

hydrography  of 36-38 

water  powers  on 37-3« 

Raquette  River  Ba«in  above  Piercefield,  N. 

Y.,  areas  of  lakes  in 36 

Ray,  J.  A.,  aid  by 27 

Red  Mills,  N.  Y.,  water  power  at 74 

Reilly,  M.  T.,  acknowledgments  to 95 

Reliance,  Tenn..  hydrographic  work  at..  306-309 

rating  table  for 324 

Rensselaer  Falls,  New  York,  water  power  at       35 

Resaca,  Ga..  hydrographic  work  at 277-278 

rating  table  for 822 

Rexford  Flats,  N.  Y.,  gage  at,  description  of.      193 

hydrographic  work  at 176-180 

Mohawk  River  near,  elevation  of  sur- 
face of 186.187,193 

fallof 199 

Richelieu  River  at  Chambly,  Province  of 

Quebec,  measurements  of 40-41 

Ridge  Mills,  N.  Y.,  hydrographic  work  at.  144-145 

Rifton,  N.  Y.,  water  power  at 74 

Riverside,  Ala.,  hydrographic  work  near.  279-280 

rating  table  for 322 

Riverton,  Va.,  hydrographic  work  near..  231-232 

rating  table  for 319 

Roach  River,  Me.,  hydrographic  work  at..  17-18 
Roach  River  at  Roach  River,  Me.,  measure- 
ments of 17-18 

Roan   Creek   at  Butler,  Tenn.,  mea'<ure- 

ments  of 299 

Roanoke,  Va.,  hydrographic  work  at 241-242 

rating  table  for 319 

Roanoke  River  at  Neal,  N.  C,  measure- 
ments of 242-243 

rating  table  for 320 

at  Roanoke,  Va.,  measurements  of...  241-242 

rating  table  for 319 

Rochester,  N.  Y.,  hydrographic  work  at .  139-141 
Rockhlll,  S.  C,  hydrographic  work  at ...  248-249 

rating  table  for 320 

Rocky  Rift  dam,  New  York,  gage  at,  de- 
scription of 194 

hydrographic  work  at 165-166 

Mohawk  River  near,  elevation  of  sur- 
face of 191,193 

fall  of 208 

Rome,  Ga.,  hydrographic  work  at 278-279 

rating  table  for 322 

Rondout  Creek,  New  York,  diversion  from.  68-69 

drainage  areas  of 60, 67 

featui  is  of 66-67, 69-70 

water  powers  on,  table  showing 70 

measurements  of,  at  Honk  Falls 70 

at  Rosendale 68 

Rosendale,  X.  Y..  hydrographic  work  at...  68 
Rumford  Falls,  Me.,  hydrographic  work  at.  21 
Russell,  N.  Y.,  water  power  at 33 

S. 

St.  Johnsville,  N.  Y.,  gage  at,  description  of.      194 
Mohawk  River  near,  elevations  of  sur- 
face of 190, 193 

fallof 202,203 
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St.  Lawrence  River,  streams  tributary  to. 
drainage  areas  of,  table  show- 
ing         32 

St.  Lawrence  River  drainage  basin,  hydro- 
graphic  work  in 31-42 

St.  Paul,  Minn.,  hydrographic  work  at ..  312-313 

Salisbury,  N.  C,  hydrographic  work  at 246 

rating  table  for 820 

Salmon  River,  New  York,  measurements 

of,  at  Pulaski iavi07 

water  powers  on,  table  showing 106 

Saluda  River  at  Waterloo,  8.  C.  measure- 
ments of 2S0-251 

rating  table  for 320 

Sandusky  Riverat  Fremont,  Ohio,  measure- 
ments of S14 

Saugerties,  N.  Y.,  water  power  at 66 

Sauquoit,  N.  Y..  water  powers  at 150 

Sauquoit  Creek.  New  York,  measurements 

of,  at  New  York  Mills 149 

at  Yorkville IM 

water  powers  on 150 

Savannah  River  at  Augusta,  Ga.,  measure- 

mentsof 254-255 

ratingtable  for 330 

near  Calhoun   Falls,  South  Carolina, 

measurements  of 253-254 

ratingtable  for SdO 

SawkiU  Creek,  New  York,  measurements 

of 65-66 

Sawyer,  C.  H.,  aid  by 17 

Schenectady,  N.  Y.,   hydrographic  work 

at 172-175 

Mohawk  River  near,  elevation  of  sur- 
face of 1.ST.193 

fallof 199-200 

Schlecht,  \V.  W.,  aid  by.! 59,60 

measu remen ts by 72,'^86 

Schoharie  Creek.  New  York,  measurements 
of.  at   Fort   Hunter  dam  and 

aqueduct 167-169 

at  Mill  Point 169-170 

at  Schoharie  Falls 170-172 

Schoharie  Falls,  New  York,  hydrographic 

work  at 170-172 

Schroon  River  at  Warrensburg.  N.  Y.,  fea- 
tures of 45 

measurements  of 46-47 

Schuyler,  H.  F.,  work  of Ids 

Schuylkill   River  near  Philadelphia,  E>a.. 

measurements  of 219 

Scioto  River  at  Columbus,  Ohio,  measure- 
ments of 29&-296 

Sebago  Lake,  Maine,  hydrographic  work  at 

outlet  of 22 

Seneca  River,  New  York,  features  of 128-lJy 

measurements  of,  at  Baldwinsville...  130-131 

Selma,  Ala.,  hydrographic  work  at isl 

rating  table  for £23 

Sharpsburg,     Md.,     hydrographic     work 

near 280-231 

ratingtable  for 31^ 

Shenandoah  River  at   Millville,  W.  Va., 

measurements  of 233 

rating  table  for 319 

See  also  North  Branch  of  Shenandoah 
River;  South  Branch  of  Shenan- 
doah River. 
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Shuford,  R.  E.,  measurements  by 297. 

300, 301, 802,  a04, 305. 306 

SickmAn,  A.  F.,  aeknowledgmento  to 30 

8iloam.  N.  C,  hydrographic  work  at 245 

Simkins,  E.,  aid  by IW 

Skaneatelee,   N.   Y.,   hydrographic    work 

at 117-118.128 

Skaneateles  Lake.  New  York,  drainage  area 

of 117 

measurements  of,  at  State  dam,  Skane- 

ateles 128 

SkaneatelefiLakedam,  New  York,  measure- 
ments at 117-118 

Skaneateles  outlet.  New   York,  measure- 
ments of.  at  Jordan 121-122, 126 

at  Stotts  weir,  Willowglen ....  118-121, 122 

at  Willowglen  wel r 123-126, 127-128 

Smyth,  C.  H.,  jr.,  reference  to  paper  by 35 

Snyder,  G.  D.,  aid  by 221 

South  Boston,  Va..  hydrographic  work  at.  240-241 

rating  table  for 319 

South  Branch  of  Nashua  River  at  Clinton, 

Mass..  measurements  of 22-25 

South  Branch  of  Potomac  River  near  Spring- 
field.  W.    Va.,    measurements 

of 229-230 

ratingtable  for 318 

South    Branch  of    Shenandoah   River  at 
Front  Royal,  Va.,  measurements 

of 232 

rating  table  for 819 

South  Cairo,  N.  Y.,  hydrographic  work  at  .       62 
South  Fork  of  Holston  River  at  Bluff  City, 

Tenn..  measurements  of 297-298 

rating  t  abl  e  f or 823 

South  Fork  of  New  River  at  New  River, 

N.  C,  measurements  of 292 

Springfield. W.Va,,  hydrographic  workat.  229-230 

rating  table  for 318 

Staunton  River  at  Randolph,  Va.,  measure- 
ments of 239-240 

rating  table  for 319 

Steams,  F.  P.,  acknowledgments  to 22 

Stetson,  H.  C,  aid  by 17 

Strahan,  C.  M.,  measurements  by 2S7 

stations  established  by 266, 257 

Sturdevant,  Ala.,  hydrographic  work  near.      272 
Sudbur>-  River  watershed,  Massachusetts, 

run-off  and  rainfall  for 26 

Sunk  Haze  Rips,  near  Costigan,  Me.,  hydro- 
graphic  work  at 14-15 

Susanna,  Ala.,  hydrographic  work  at 273-274 

rating  table  for 322 

Su.«>quehanna   River   at    Harrisburg,    Pa., 

measurements  of 227-228 

rating  table  for 318 

Sec  al90  North  Branch  of  Susquehanna 
River;  West  Branch  of  Susque- 
hanna River. 
Sutter,  F.  A.,  aid  by 114 

T. 

TabeiTf,  N.  Y.,  water  power  at 109 

Talcville,  N.  Y.,  water  power  at 36 

Talladega  Creek  at  Nottingham,  Ala.,  meas- 

nrementsof 281 

rating  table  for 322 
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Tallapoosa  River  nearMilstead.  Ala.,  meas- 
urements of  274-275 

rating  table  for 322 

near  Sturdevant,  Ala.,  measurements 

of 272 

nearSusanna,  Ala.,  measurements  of.  273-274 

rating  table  for 322 

Tallulah   Falls,   Ga.,    hydrographic  work 

at 251-262 

rating  table  for 320 

Tallulah  River  at  Tallulah  Falls,  Ga.,  meas- 
urements of  251-252 

ratingtable  for 820 

Tenmile  River,  New  York,  drainage  areas 

of 60 

features  of 85-86 

measurements  of,  at  Tabor's  bridge 85, 86 

Tenmile  River  and  tributaries,  New  York, 

water  privileges  on 87 

Tennessee  River   at  Chattanooga.  Tenn., 

measurements  of 311-312 

ratingtable  for 324 

at  Knoxville,  Tenn.,  measurements  of  .303-304 

rating  table  for 324 

The  Forks,  Me.,  hydrographic  work  at 16,18 

Thomas.  K.  T.,  measurements  by 251, 

258, 255, 259, 262, 264, 265, 269, 270, 
283, 284, 285. 286, 288, 303.  309,  311 

Thompson.  D.  H.,  aid  by 267 

Toccoa  River  near  Blueridge.  Ga.,  measure- 
ments of 310-811 

rating  table  for 324 

Tohickon   Creek  at   Point    Pleasant.  Pa., 

measurements  of 215 

Tombigee  River  at  Columbus,  Miss.,  meas- 
urements of 285 

rating  table  for 823 

near  Epes,  Ala.,  measurements  of 286 

rating  table  for 328 

Towaliga  River  near  Juliette,  Ga.,  meas- 
urements of 263-264 

rating  table  for 321 

Tremper,  E.,  aid  by 72 

Tuckahoe  River.New  Jersey,  measurements 

of 212-213 

Tuckasegee  River  at  Bryson,  N.  C,  meas- 
urements of 304-305 

rating  table  for 324 

Tugaloo  Hiver  near  Madison,  S.  C,  meas- 
urements of 252-253 

rating  table  for 320 

Tuscaloosa,  Ala.,  hydrographic  work  at..  284-285 

ratingtable  for 323 

Twin  Rock  bridge,  New  York,  hydrographic 

workat 153-155 

Two  Bridges,  New   Jersey,  hydrographic 

work  at 219-212 

ratingtable  for 318 

Twombly,  A.  H.,  stream  measurements  by.       19 

U. 

Uneva,  W.  Va.,  hydrographic  work  at 290 

rating  table  for 823 

United  States  Board  of  Engineers  on  Deep 
Waterways,    ac kno wledgments 

to 38 

data  obtained  for 108 

Utica,  N.  Y.,  hydrograpnic  work  at 151-153 
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74 


Waldon,  N.  Y.,  water  power  at 

Walker,  £.  D.,  gaging  station  established 

by :.      172 

measarement*)  by 167, 168. 169, 178 

work  of 168 

Walker,  H.  A.,  aid  by 106 

Wallklll,  N.  Y.,  water  power  at 74 

Wallkill  River,  New  York,  drainage  areas 

of 60,78 

features  of 71 

measurements  of,  at  Xew  Paltz 72-74 

water  powers  on,  table  showing 74 

Warren  <&  Co.,  S.  D.,  acknowledgments  to  .       21 
Warrensburg,  N.  Y.,  hydrographic  work  at.  46-47 
Washington  Mills,  N.  Y.,  water  powers  at. .      150 
Watauga  River  at  Butler,  Tenn.,  measure- 
ments of 298 

Waterloo,  S.  C,  hydrographic  work  at "250-251 

rating  table  for 320 

Waterville,  Ohio, hydrographic  work  at..  313-814 
Weaversford,  N.  C,  hydrographic  work  at.  291 
West  Branch  of   Fish  Creek,  New  York, 

features  of 108 

measurements  of.  at  McConnellsville.  109-110 
West  Branch  of  SujKiuehanna  River,  meas- 

urementsof,atAllenwood,Pa.  225-^6 

at  Williamsport,  Pa 221-225 

West  Camden,  N.  Y„  water  power  at 109 

West  Canada  Creek,  New  York,  measure- 
ments of,  at  Middle vl lie 15&-157 

at  Twin  Rock  bridge 158-155 

West  Point,  Ga.,  hydrographic  work  at..  270-271 

rating  table  for 322 

West  Troy,  Mohawk  River  near,  elevation 

of  surface  of 185, 198 

fallof 198 


Vedder,  H.  K.,  station  established  by 3i5 

Viekers  Ferry,  New  York,  gage  at,  descrip- 
tion of 198 

Mohawk  River  near,  elevation  of  sur- 
face of 186,198  I 

fallof 198,199  • 


Page. 
West   Troy   Company's   dam.  New  York. 

gages  near,  description  of 193 

Williamjiport,  Pa.,  hydrographic  work  at.  221-225 

Williamstown,  N.  Y.,  water  powers  at 109 

Willis  Ferry,  Georgia,  hydrographic  work 

at 263 

Willowglen,    N.   Y.,    hydrographic    work 

at 118-121, 122-12S,  127-128 

WlUowvale,  N.  Y'. ,  water  powers  at 150 

Wil kesbarre.  Pa. ,  h  ydrographic  work  at . . .     220 
Wilson's  dam.  New  York,  dimensions  of...      54 

hydrographic  work  at 54, 56, 56-57 

Wissahickon  Creek  near  Philadelphia,  Pa., 

measurements  of 21& 

Wood    road    bridge.    New   York,    hydro- 
graphic  work  at 147-149 

Woodbury,  Ga.,  hydrographic  work  at...  265-26? 

rating  table  for S21 

Woodcock,  H.  L.,  aid  by 135 

Woodstock,  Md.,  hydrographic  work  at 228 

rating  table  for 31S 

Woodstock,  N.  Y. ,  water  power  at 62 

Y. 

Yadkin  River  at  Salisbury,  N.  C,  meanire- 

mentsof 246 

rating  table  for 820 

at  Siloam.  N.  C,  measurements  of 245 

Y'azoo  City,  Miss.,  hydrographic  work  at.  2S7-2S8 
Yazoo  River  at  Y'azoo  City,  Miss.,  measure- 
ments of 287-2SS 

Yellow  River  at  Almon,  Hsl.,  measurements 

of 261-262 

rating  table  for 321 

Yorkville,  N.  Y.,  hydrographic  work  at..  150-151 

Yosts,  N.  Y.,  gage  at,  description  of 191 

Mohawk  River  near,  elevation  of  sur- 
face of 189.193 

fallof 201.iV.: 

Youghiogheny  River  at  Friehdsville,  Md., 

measurements  of 2?59 

rating  table  for 323 

Young,  W.  W.,  aid  by 16 
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HUDSON   BAY  DRAINAGE. 

RED   RIVER  OF  THE  NORTH. 

This  river  drains  a  large  waterehed  in  the  United  States,  covering 
portions  of  Minnesota  and  North  and  South  Dakota,  characterized  by 
a  level  topography,  broken  up  in  places  by  moraines  and  other  glacial 
deposits.  The  major  part  is  prairie,  and  its  eastern  half  has  an 
abundance  ui  lakes  and  some  woods.  The  main  river  flows  nearly 
due  north,  cutting  a  deep  channel  in  its  broad  level  valley,  and  is 
subject  to  sudden  rises  caused  by  heavy  spring  rains,  entailing  fre- 
quently considerable  loss  of  life  and  property.  Gaging  stations  were 
established  during  1901  by  Charles  M.  Hall,  professor  of  geology  at 
the  North  Dakota  Agricultural  College,  at  several  points  along  the 
Red  River  of  the  North  and  on  Red  Lake  River,  its  principal  tribu- 
tarj^  for  the  j)urpose  of  studying  the  flow  of  the  river  in  connection 
with  problems  relating  to  storage  of  flood  waters  for  use  in  furnishing 
power,  water  for  irrigation  and  domestic  supply.  The  valley  of  Red 
River  comprises  about  9,000,000  acres  of  excellent  agricultural  lands 
which  to  a  large  extent  still  await  settlement.  A  number  of  water 
powers  have  been  developed  during  recent  years  on  the  tributaries 
entering  from  both  sides. 

RED  RIVER  AT  MOORHEAD,   MINN. 

This  station  was  established  by  C.  M.  Hall  May  27,  1901,  and  is 
located  at  the  bridge  connecting  Front  street,  Fargo,  N.  Dak.,  and 
Main  street,  Moorhead,  Minn.  The  gage  consists  of  a  board  1  by  8 
in<*hes,  painted  white,  graduated  to  feet  and  tenths  in  black,  and 
attached  to  the  east  side  of  the  breakwater  for  the  center  pier  of  the 
bridge.  The  zero  of  the  gage  is  44.45  feet  below  the  top  of  the  plank 
walk  of  the  bridge  over  the  gage  and  is  8G0.9  feet  above  sea  level,  the 
elevation  having  been  determined  by  leveling  from  top  of  rail  of 
Northern  Pacific  station,  Moorhead,  Minn.  The  danger  line  is  at  26.5 
feet.  Above  the  station  the  river  curves  to  the  west.  The  west  bank 
is  high  and  steep;  the  east  bank  low  and  subject  to  overflow  at  times 

•Coiitinaed  from  Water-Supply  Paper  No.  65. 
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of  high  water.  Measurements  are  made  from  the  bridge.  The  river 
bed  consists  of  soft  mud.  The  observer  is  H.  W.  Grasse,  United 
States  Weather  Bureau,  Moorhead,  Minn. 

The  following  measurements  were  made  at  this  station  by  C.  M. 
Hall.  The  discharges  are  too  large,  the  velocities  having  been  deter- 
mined at  two-fifths  depth. 

July  23,  1900;  Low  water;  discharge,  109  second-feet. 
May  4,  1901:  Gage  height,  8.85  feet;  discharge,  698  second-feet. 
Jnne  14,  1901:  Gage  height,  8.25  feet:  discharge,  554  second-feet. 
July  15,  1901:  Gage  height,  8.45  feet;  discharge,  620  second-feet. 

Daily  gage  height,  in  feet,  of  Red  River  at  Moorhead,  Minn,,  for  1901, 


• 

Day. 

May. 

June. 

July. 

8.00 
8.00 
8.10 
8.20 
9.00 
8.80 
8.60 

Aug. 

Sept. 

Oct 

Nov. 

Dec 

1 

7.80 
7.80 
7.80 
7.90 

8.30 
8.20 
8.20 
8.20 
8.20 
8.20 
8.20 

7.70 

7.60 

7.70 
7.60 
7.50 
7.80 
7.00 
6.80 
7.00 

7.80 

2 

7.70 
7.70 
7.7D 
7.70 
7.60 
7.60 
7.60 
7.80 
7.60 
7.60 
1.60 
7.60 
7.60 

7.60 
7.60 
7.60 
7.60 
7.60 
7.60 
7.70 
7.80 
7.90 
8.00 
8.10 
8.10 
8.00 
8.00 
7.90 
7.90 

7.80 

3 ' 

(•) 

4 i 

5 

7.90 
7.90 
7.90 
7.90 
8.00 
8.00 

6 

«.••■.• 

7 

8 

8.60 

8.20 

7.20  I 

0 



9.10 
9.00 
8.80 
8.60 
8.60 
8.50 
8.40 
8.80 
8.30 
8.20 
8.20 
8.10 
8.00 
8.00 
7.90 
7.80 
7.80 
7.80 
7.90 
8.00 
8.20 
8.30 
8.40 

8.20 
8.20 
8.20 
8.20 
8.20 
8.20 

7.40! 

10 : 

7.60  

11 

8.10 
8.10 
8.10 
8.20 
8.20 

7.60  

12 

7.70  

13 - 

7.70   

14 

7.80  

15...      .                                

8.20     7.60 

8.00  

16 

8.20 
8.30 
8.30 
8.40 
8.40 

8.20 

7.60 

8.00   

17..  ..                                

8.20 
8.20 
8.10 
8.10 
8.10 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
7.80 
7.80 
7.80 

7.60 
7.60 
7.60 
7.60 
7.60 
7.60 
7.60 
7.50 
7.50 
7.60 
7.70 
7.70 
7.70 
7.70 

7.80  

18..                         

7.80 

7.60  

19....                            

7.80 
7.70 
7.70 
7.60 
7.60 
7.60 
7.60 
7.60 
7.60 
7.60 
7.70 
7.80 
7.80 

7.60  1 

20..                         

7.60  

21 

8.50 
8.40 
8.80 
8.20 
8.10 
8.10 
8.20 
8.10 
8.00 
8.00 

7.60   

22.. 

7.60 
7.60 

23 - 

24 _ 

7.60   

26 

7.60   

26 

7.60  

27 

28 - 

7.90 
7.90 
7.90 
7.90 

7.60   

7.60  1 

29 

7.60  ' 

30 

7.60   

81 

7.80 

7.60  

1 

•  River  J 

IvoL&a 

• 

RED  LAKE  RIVER  AT  CROOK8TON,  MINN. 

This  Station  was  established  by  C.  M.  Hall  May  19,  1901.  It  is 
located  at  the  oridge  connecting  Robert  street  and  St.  Paul  street, 
which  is  known  as  the  Sampson  addition  bridge.  The  gage  consists  of 
a  weight  attached  to  a  woven  steel-wire  rope  which  plays  over  a  pulley 
attached  to  the  center  of  the  single-span  bridge.  Readings  are  made 
on  a  board  1  by  6  inches,  painted  white,  graduated  to  feet  and  tenths, 
and  attached  to  the  east  railing  of  the  bridge.  A  similar  gage  board 
nailed  to  one  of  the  south  piers  of  the  bridge  is  used  for  reading  high- 
water  stages.  The  zero  of  the  gage  is  820.07  feet  above  sea  level  and 
9.8  feet  below  the  bench  mark,  which  is  marked  by  one  20-penny  and 
three  8-penny  nails  driven  into  the  east  end  of  the  breakwater  under 
the  north  end  of  the  bridge. 
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The  observer  is  John  F.  Fouriiet,  Crookston,  Minn.  During  1901 
the  following  measarements  were  made  by  C.  M.  Hall.  With  the  ex- 
ception of  the  last  measurement,  the  discharges  are  too  high,  veloci- 
ties having  been  determined  at  two-iifths  depths. 

May  18:  Gage  height,  8.42  feet;  discharge,  3,859  second-feet. 
May  30:  Gkige  height,  6.78  feet;  discharge,  2,241  second-feet. 
June  17:  GJage  height,  7.53  feet;  discharge,  3,026  second-feet. 
October  16:  Gage  height,  6.10  feet;  discharge,  1,755  second-feet. 

Daily  gage  height,  in  feet,  of  Red  Lake  River  at  Crookston,  Minn.,  for  1901, 


Day. 


May. 


2.. 
8.. 
4- 
6_. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
U.. 
15.. 
16.. 
IT- 
IS. 
1». 
»_. 
21_. 
22_ 
83_. 
24-. 
25. 
».. 
27.. 
28.. 


80... 
31... 


8.13 
8.25 
7.86 
7.06 
7.75 
7.26 
(■) 

'a 

6.78 
6.65 


June. 

July. 
8.25 

Aug. 
6.80 

Sept. 

Oct. 

6.40 

4.95 

5.46 

6.32 

8  42 

6.80 

4.96 

5.46 

6.40 

8.47 

6.26 

4.90 

5.80 

7.06 

8.60 

6.40 

4.95 

5.60 

6.92 

9.30 

6.66 

5.01 

5.46 

7.16 

10.39 

6.45 

4.96 

5.48 

7.12 

11.60 

6.45 

4.96 

5.60 

6.06 

11.60 

5.65 

4.96 

6.46 

6.84 

11.10 

6.16 

5.05 

5.45 

6.86 

10.66 

6.10 

6.16 

6.40 

7.00  iio.ao 

6.06 

606 

6.25 

6.92 

9.70 

660 

6.25 

6.16 

6.55 

«.20 

6.60 

6.30 

5.00 

7.40 

8.80 

6.50 

6.60 

4.98 

7.00    8.66 

5.56 

6.46 

5.00 

7.01     8.60 

5.85 

6.40 

6.01 

7.45  i  8.43 

6.00 

6.39 

6.06 

7.90  !  8.60 

5.40 

6.46 

6.05 

7.80  1  8.20 

565 

5.50 

6.10 

7.76 

7.96 

6.40 

6.62 

6.12 

7.83 

8.(J5 

5.90 

6.49 

6.15 

7.88 

786 

7.80 

5.60 

6.20 

7.85 

7.80 

6.10 

6.40 

6.18 

7.56 

7.66 

6.05 

6.66 

6.12 

7.49 

7.40 

6.05 

6.80 

6.10 

10.20 

6.05 

6.45 

6.85 

6.06 

9.30 

6.86 

5.96 

6.65 

6.02 

9.40 

6.90 

5.95 

5.68 

6.00 

8.80 

6.90 

5.90 

5.66 

6.95 

8.60 

6.87 

6.80 

6.60 

5.90 

1 
1 

6.86 

5.65 

6.00 

Nov. 


5.95 
5.90 
6.08 
6.08 
6.00 
5.60 
5.42 
5.80 
6.15 
6.16 
6.12 
6.08 
5.00 
4.95 
4.96 
4.96 
4.95 
4.90 
4.98 
4.90 
4.88 
4.86 
4.86 
4.90 
4.90 
4.86 
4.88 
4.90 
4.92 
4.96 


»  River  low— no  water  around  gage. 
RED  RIVER  AT   GRAND   FORKS,   N.    DAK. 

This  Station  was  established  by  C.  M.  Ilall  May  26,  1901,  and  is 
located  at  the  Northern  Pacific  Railway  bridge  crossing  the  river  at 
Grand  Forks,  N.  Dak.  The  gage  consists  of  a  board  1  by  8  inches, 
painted  white,  graduated  to  feet  and  tenths  in  black,  and  attached  to 
the  north  end  of  the  breakwater  for  the  center  pier  of  the  bridge. 
The  zero  of  the  gage  was  placed  5  feet  below  the  zero  of  the  United 
States  engineers'  gage  attached  to  the  same  breakwater,  and  is  779.9 
feet  above  sea  according  to  leveling  done  by  the  Corps  of  Engineers, 
United  States  Army.  The  danger  line  is  at  40  feet.  The  channel  is 
straight  above  the  station.  The  bed  of  the  river  is  composed  of  mud 
and  fine  sand  and  is  changeable;  the  water  is  usually  heavily  laden 
with  sediment  from  Red  Lake  River,  which  enters  three-fourths  of  a 
mile  above  the  station.  Measurements  are  made  from  a  rowboat 
about  150  yards  below  the  gage.     The  observer  is  John  F.  Hayes, 
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watchman  for  the  United  States  engineers'  boats,   Grand  Forks, 
N.  Dak. 

The  following  measurements  were  made  by  C.  M.  Hall  in  1901. 
The  discharges  are  too  large,  the  velocities  having  been  determined 
at  two-fifths  depth. 

May  24:  Gage  height,  10.3  feet;  discharge,  8,360  second-feet. 
May  31:  Gage  height,  9.5  feet;  discharge,  3,058  second-feet. 
June  17:  Gage  height,  9.7  feet;  discharge,  3,354  second-feet. 
July  13:  Gage  height,  19.3  feet;  discharge,  10,074  second-feet. 

Daily  gage  height ,  infest^  of  Red  River  at  Grand  Forks,  N.  Dak.  y  for  1901. 


Day. 

May. 

June. 

9.25 

9.01) 

8.05 

9.(« 

9.18 

9.50 

9.85 

9.40 

9.20 

9.25 

9.20 

7.30 

9.00 

9.05 

9.60 

9.60 

9.70 

10.00 

10.40 

10.48 

10.68 

10.65 

10.88 

10.90 

10.98 

11.18 

14.76 

15.66 

16.46 

14.90 

July. 

Aug. 

Sept. 

Oct. 

6.88 
6.95 
7.06 
7.05 
7.06 
7.06 
7.10 
7.06 
6.98 
7.08 
7.25 
7.45 
7.75 
7.90 

Nov. 

1 

14.48 
14.25 
14.20 
14.20 
16.00 
16.88 
19.20 
20.80 
21.48 
21.85 
20.68 
20.05 
19.15 
18.46 
17.00 
16.90 
16.18 
16.40 
14.65 
18.78 
18.10 
12.68 
12.80 
11.95 
11.86 
11.78 
11.68 
U.08 
11.10 
11.10 
11.08 

10.83 
10.48 
10.95 
10.15 
9.85 
9.76 
9.60 
9.28 
9.00 
8.85 
8.85 
8.90 
8.98 
9.00 
8.70 
8.45 
8.48 
8.63 
8.45 
8.20 
8.43 
8.46 
8.  £5 
8.38 
8.20 
8.16 
8.20 
8.15 
8.05 
7.90 
7.80 

7.63 
7.48 
7.20 
7.15 
7.80 
7.80 
7.35 
7.18 
6.85 
7.05 
7.15 

6.  go 

6.70 
6.98 
6.85 
6.70 
6.68 
6.65 
6.60 
6.80 
6.43 
6.48 
6.85 
6.25 
6.88 
6.53 
6.80 
6.75 
6.70 
6.87 

8.15 

2 

8.fl) 

8 

8.25 

4 

8.10 

6 

6.75 

6 :...:: :::..:::::...:.:::::::::: 

7.10 

7 1 

6.50 

8 

6.40 

9 

6.50 

10 

7.a< 

11 .• 1 

7.6'> 

12 

7.Ki 

18 ' 

7.4.5 

14 

7..V» 

16 ' 

8.78     7  :r> 

16 

8.65       "i.W 

17 1 

8.85  ! 

18 : 

8.85    

19 

8.66 
8.65 
8.01) 
8.&S 
8.60 
8.66 
8.16 
8.88 
8.10 
8.10 
8.05 
8.00 
7.98 

20 

21 

22 

23 

24 

26 

26 

9.00 
9.43 
8.4U 
9.43 
9.60 
9.60 

27 

28 

29 

80 

31 

RED  RIVER  AT  PEMBINA,  N.  DAK. 

This  station  was  established  by  C.  M.  Hall  June  18,  1901,  and  is 
located  at  the  ferry  between  Pembina,  N.  Dak.,  and  St.  Vincent, 
Minn.,  one-half  mile  below  the  mouth  of  Pembina  River.  The  gage 
consists  of  a  board  1  by  6  inches,  painted  white,  graduated  to  feet  and 
tenths,  and  attached  to  a  4  by  4  inch  pile  driven  into  the  bed  of  the 
river.  The  high- water  gage  consists  of  a  similar  pile  and  board  place<l 
higher  up  on  the  west  bank.  The  bed  of  the  river  consists  of  hanl 
clay,  while  the  banks  are  of  soft  clay,  the  west  bank  being  high  and 
steep.  Measurements  are  made  from  a  rowboat  along  the  line  of  the 
ferry  cable.  A  United  States  Geological  Survey  bench  mark  placed 
on  the  north  side  of  the  road  leading  to  the  ferry  on  the  highest  point 
of  the  west  bank  of  the  river  has  an  elevation  of  795.73  feet  above  sea 
level.  The  zero  of  the  gage  is  46.126  feet  below  the  bench  mark,  or 
649.604  feet  above  sea  level.     The  observer  is  John  Meldrum,  keeper 
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of  ferry,  Pembina,  N.  Dak.  The  station  was  used  during  the  open 
season  of  1901,  but  on  account  of  the  difficulty  in  keeping  the  gage  in 
place  it  has  been  removed  to  Emerson  station,  2  miles  north. 

The  following  measurements  were  made  in  1901  by  C.  M.  Hall. 
These  measurements  give  too  high  a  discharge,  the  velocities  having 
been  determined  at  two-fifths  depth. 

June  19:  Gage  height,  10.95  feet;  discharge,  8,930  second-feet. 
Jnly  12:  Gage  height,  21.92  feet;  discharge,  14,134  second-feet. 

Daily  gage  height ^  in  feet,  of  Red  River  at  Pembina,  N.  Dak, ,  for  1901. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

14.90 
16.00 
14.90 
14.75 
14.80 
15.00 
16.85 
17.60 
19.26 
20.50 
21.40 
21.92 
21.70 
22.62 
21.83 
21.10 
20.15 
19.10 
18.10 
17.06 
16.95 
16.06 
14.25 

10.56 

10.98 

10.78 

10.68 

10.33 

10.06 

9.85 

9.65 

9.53 

9.38 

9.26 

9.05 

8.85 

8.68 

8.68 

8.78 

8.68 

8.68 

8.48 

8.38 

8.38 

8.38 

8.33 

7.68 
7.83 
7.66 
7.68 
7.36 
7.18 
7.08 
7.06 
7.06 
7.06 
7.00 
6.98 
6.90 
6.90 
6.83 
6.78 
6.  TO 
6.78 
6.70 
6.68 
6.68 
6.68 
6.60 
6.60 
6.56 
6.60 
6.60 
6.50 
6.63 
6.66 

6.70 
6.75 
6.78 
6.80 
6.80 
6.88 
6.90 
6.90 
6.96 
6.98 
6.96 
7.08 
7.16 
7.33 
7.46 
7.70 
8.06 
8.35 
8.66 
8.60 
8.60 
8.65 
8.50 
8.43 
8.83 
8.30 
8.28 
8.08 
8.00 
7.96 

7.88 

2 

7.78 

3 

7.70 

4 

7.86 

5 

7.85 

6 

8.16 

7 

9.15 

8 

7.83 

9 

7.68 

10 •. 

7.28 

11. 

7.06 

12           ..             ..              

7.00 

13                

6.98 

14 

7.06 

15           

7.18 

16 

7.25 

17      

IS 

10.60 
11.00 
11.45 
11.86 
12.  a5 
12.70 
12.86 
12.86 
12.86 
12.86 
13.60 
14.60 
14.90 

19                 . 

a)._ 1 

21  ._ 

22._.. 

28    _ 

24  -- 4 

18.66  i    8.30 
12.90      8.30 

25. 

28 

12.38 
12.10 
11.83 
11.60 
11.40 
11.18 

8.28 
8.20 
8.20 
8.10 
8.08 
8.06 

27 

28 

29 

:« 

31 

7.90    

RED   RIVER  AT  EMERSON,  MANITOBA. 

This  station  was  established  by  C.  M.  Hall,  July  26,  11)00,  and  is 
located  at  the  Emereon  railway  and  traffic  bridge  one-half  mile  north 
of  the  international  boundary  line  at  £merson,  Manitoba.  It  consists 
of  a  board  1  by  6  inches,  painted  white,  grooved,  graduated-  to  feet 
and  tenths,  and  attached  to  the  east  side  of  the  breakwater  for  the 
center  stone  pier  of  the  bridge.  The  zero  of  the  gage  is  46.5  feet 
below  a  steel  beam  of  the  bridge  directly  over  the  gage,  and  its  eleva- 
tion  is  747.915  feet  above  sea  level.  The  bed  and  the  banks  of  the 
stream  consist  of  clay.  Measurements  are  usually  made  from  a  row- 
boat.  The  observer  for  1902  is  Robert  Rossall,  Emerson.  The  read- 
ings here  were  not  kept  up  in  1901  while  the  gage  was  maintained  at 
Pembina  station,  but  were  resumed  when  the  ice  broke  up  in  1902, 
the  Pembina  station  having  been  discontinued. 

The  following  measurements  were  made  by  C.  M.  Hall;  the  dis- 
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charg^es  given  are  too  high,  the  velocities  having  been  determined  at 
two-fifths  depth : 

July  6,  1900:  Gage  height,  2.15  feet;  discharge,  984  second-feet. 
June  1, 1901:  Gage  height,  7  feet;  discharge,  3,595  second-feet. 

DEVILS  LAKE   AT  DEVILS  LAKE,  N.  DAK. 

This  Station  was  established  by  C.  M.  Hall,  June  8,  1901,  and  is 
located  at  the  boat  landing  at  the  Chautauqua  grounds,  4  miles  south- 
west of  Devils  Lake  station,  N.  Dak.  The  object  of  maintaining  a 
gage  record  on  Devils  Lake  is  to  ascertain  the  fluctuations  in  its 
water  level,  which,  during  past  years,  has  been  steadily  falling,  the 
drop  in  the  last  nineteen 'yeara  amounting  to  as  much  as  10  or  12 
feet.  The  lake  has  no  regular  outlets  and  its  waters  are  salt.  It  is 
hoped  that  a  study  of  such  records  will  lead  to  important  conclusions 
relating  to  evaporation  from  the  lake  surface.  The  gage  consists  of 
a  2  by  8  inch  plank,  painted  white,  grooved,  and  graduated  to  feet 
and  tenths,  and  attached  to  the  middle  of  the  north  row  of  piles  of 
the  Chautauqua  boat  landing. 

A  United  States  Geological  Surve}'^  bench  mark  is  placed  on  the 
shore  of  the  lake  3  rods  west  of  the  Chautauqua  gate,  which  opens  to 
a  boat  landing.  It  corresponds  to  the  height  of  the  lake  in  June,  1879, 
which  was  preserved  by  a  haixlwood  post  driven  level  with  the  water 
by  Capt.  E.  E.  Ileerman.  The  bench  mark  is  1,439.08  feet  above  sea 
level.  The  zero  of  the  gage  is  22.464  feet  below  the  bench  mark.  The 
observer  is  Capt.  E.  E.  Heerman. 

The  following  gage  readings  were  taken  during  1901: 

Oage  heights  of  Deinla  Lake  in  1901, 


Feet. 

June? -- 12.15 

Junes 12.40 

June  23. 12.35 

June  27 12.25 

August  17 - 12.05 


Feet. 

September  14 11.90 

September  19 11.65 

September  26 12.15 

Octobers 12.10 

October  21 12.05 


ST.  MARY   RIVER  AT  MAIN,  MONT. 

This  station  was  established  by  C.  C.  Babb,  July  14,  1901,  and  is 
located  at  the  highway  bridge  at  Main,  about  1  mile  below  the  mouth 
of  Swifteurrent  Creek.  During  1900  a  number  of  measurements  were 
made  at  this  point,  and  a  temporary  bench  mark  was  established,  con- 
sisting of  a  notch  in  the  timber  on  the  downstream  side  of  the  right 
abutment.  When  the  station  was  established  the  height  of  this  notch 
on  the  gage  was  found  to  be  1.60  feet.  The  rod  is  vertical  and  is 
spiked  to  the  timbers  on  the  lower  end  of  the  left  abutment.  Bench 
mark  No.  1  is  a  nail  in  the  blaze  of  a  cottonwood  tree  15  feet  north- 
west of  the  rod,  and  is  at  an  elevation  of  4,418.49  feet.     Bench  mark 
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No.  2  is  a  temporary  bench  mark  of  the  topographic  division,  consist- 
ing of  a  stone  in  the  road  400  feet  northwest  of  the  bridge,  at  an 
elevation  of  4,419  feet.  The  elevation  of  the  zero  of  the  rod  is 
4,411.72.  The  channel  above  and  below  the  station  is  straight,  and 
the  velocity  of  the  water  is  swift.  The  right  bank  is  high,  and  the 
left  bank  is  low  and  liable  to  overflow.  A  short  distance  west  of  the 
bridge  is  a  slough  which  caiTies  a  certain  amount  of  water  during 
flood  stages,  and,  therefore,  has  to  be  gaged  on  such  occasions.  The 
bed  of  the  stream  consists  of  gravel  and  bowldera. 

List  of  discharge  rtieastirements  of  St,  Mary  River  at  Main,  Mont. 


Date. 


June  16  •■ . 
Jnne  18... 
August  6. 
October  1. 


1900. 


July  20 


1901. 


Gasre 
height. 


Feet. 


2.90 
1.60 
1.10 


2.60 


Dis- 
charge. 


Sec.-ft. 

750 

2,294 

760 

662 


1,827 


Date. 


1901. 

Angti8t2 

October9 

October  30 

November  6  ... 


QvLge 
height. 

Dis- 
charge. 

Feet. 

2.15 

.80 

.63 

.42 

Sec-ft. 

1.4T9 

424 

811 

286 

•At  ontlet  of  lake. 
Daily  gage  height,  infect,  of  St,  Mary  River  at  Main,  Mont.,  for  1901. 


Dtkj. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.60 
2.25 
2.10 
2.05 
2.00 
1.95 
1.95 
1.90 
1.90 
1.85 
1.85 
1.80 
1.75 
1.76 
1.65 
1.65 

1.85 
1.85 
1.30 
1.30 
1.30 
1.85 
1.40 
1.40 
1.85 
1.25 
1.20 
1.15 
1.16 
1.16 
1.15 
1.20 

0.90 
.90 
.86 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.76 
.76 
.76 

0.65 
.55 
.60 
.60 
.40 
.40 
.40 
.35 
.40 
.60 
.55 
.60 
.56 
.55 
.50 
.40 

0.40 
.40 
.40 
.35 
.36 
.35 
.30 
.80 
.30 
.30 
.25 
.25 
.25 
.20 
.20 
.20 

17 

18 

2.70 
2.00 
2.00 
2.60 
2.  .55 
2.65 

1.60 
1.60 
1.55 
1.55 
1.55 

inn 

1.20 

1.15 

1.15 

1.15 

1.10 

1.10 

1.05 

1.00 

1.00 

1.00 

1.00 

.95 

.95 

.95 

0.75 
.75 
.75 
.75 
.70 
.70 
.70 
.70 
.65 
.65 
.60 
.60 
.60 
.55 
.55 

0.40 
.40 
.40 
.85 
..35 
.35 
.85 
.40 
.40 
.40 
.45 
.45 
.45 
.45 

0  20 

2 

.15 

3 

19 

.15 

4 

20 

21 

22 

.15 

5 

15 

6 

.10 

7 

23 

24 

26 

26 

2.  .55     1.50 
2.50  .  1.60 
2.55     1  iA 

.10 

8 

.10 

9 

.10 

10 

2.55 
2.50 
2.50 
2.45 
2.85 
2.30 

1.45 
1.45 
1.40 
1.40 
1.40 
1.35 

.05 

11 

27 

•  05 

12 

28 

.05 

13 

29 

.05 

14 

16 

2.98 
2.83 

2.80 

80 

81 

.05 
.05 

16 

List  of  miscellaneous  discharge  measurements  of  tributaries  of  St.  Mary  River, 

Montana,  for  190  J. 


Date. 


Oct.  9 
Oct.  80 
Nor.  6 


Stream. 


Swiftcurrent  Creek 

do 

Kennedy  Creek 


Locality. 


Near  Main 

do 

1  mile  above  mouth 


Hydrogi'apher. 


Dis- 
charge. 


C.C.Babb 

L.V.Branch. 
G.  H.  Matthes 


Sec.-ft. 
188 
128 
55 


UPPER  MISSOURI  DRAINAGE. 


MILK   RIVER  AT  HAVRE,   MONT. 

This  Station  was  established  by  C.  C.  Babb  in  May,  1898,  and  is 
described   in  Water-Supply  Paper  No.  49,  page  267.     Results   of 
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measuijenients  for  1900  will  be  found  in  the  Twenty-second  Annua' 
Report,  Part  IV",  page  288.  During  1901  the  following  measurements 
were  made  by  L.  H.  Ling  under  the  direction  of  Samuel  Fortier: 

List  ofdineluirge  meamirementg  of  Milk  River  at  Havre,  Mont. 


Daily  aagv  height,  in  feel,  of  Milk  Kivir  ul  Havre.  Mont.,  for  I'JOI. 


Jau.  '  Fob. 

^\ 

iji 

't' 

i| 
11 

•ts. 

5.(1) 

i.ni 

4.»t 

4!% 
4.aj 

a 

■i.'va 

» 

a,  40 

3.4(1 

July.lAng.  Sapt. 


II I  n.io 
11 '  ■A.m 


s.noi  i.m  1 4.11 


a.Si  1 4  5U  I  3.a 


E.60  I  i.so     s  n 
s.BO  I  a.ai     s.o 

2.SO     £.40       £  X 


an  I  s.BO  12.10 


WEST  GALLATIN  HIVER  NEAR  SALESVILLE,  MONT. 

This  station,  which  was  established  in  July,  1895,  is  located  at  the 
highway  bridge  crossing  the  stream  about  5  miles  south  of  Salesville. 
It  is  described  in  Waler-Supply  Paper  No.  40,  page  260.  Result.<«  of 
•emeuts  for  1900  will  be  found  in  the  Twenty- second  Annual 
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Report,  Part  IV,  page  280.  The  gage  was  verified  June  5,  1901,  by 
J.  S.  Baker.  During  1901  the  following  measurements  were  made 
under  the  direction  of  Samuel  Fortier: 

List  of  discharge  measurements  of  West  Oallatin  River  near  Salemnlle,  Mont, 


Date. 


1901. 

AprOSD 

Do 

Do 


Gage 
hei^t. 

Di»-     i 
charge. 

Feet. 

as? 

a  68 
a  71 

Sec.-ft. 
556 
687 
707 

Date. 


1901. 

Jane5 

D<) 

Beptember  5 


DJ»- 
charge. 


Sec.-ft. 
2,623 
2,618 
513 


Daily  gage  height,  in  feet,  of  West  Gallatin  River  near  Salesville,  Mont.,  for  1901, 


D.y. 

Jan. 

1 

2.80 

2 

2.90 

3 

2.90 

4._ 

3.00 

5 

8.10 

6 

3.05 

7 

8.15 

8 

3.20 

9.- 

3.80 

10__ 

3.10 

11 

3.10 

^2 

8.10 

13 

14.- 

a  10 
3.10 

15 

16. 

a  20 

8.20 

17 

a  10 

18 

3.15 

19 

a  15 

2I> 

a  10 

21 

3.48 

22 

8.20 

23 

3.00 

24 

2.90 

25 

2.90 

26 

2.90 

27 

2.90 

28 

2.90 

29 

ao 

31 

2.90 
2.80 
2.80 

1 

Feb. 

Mar. 

2.80 

Apr. 

2.80 

2.90 

2.80 

2.80 

2.80 

2.80 

2.80 

2.80 

2.80 

2.85 

2.80 

2.80 

2.70 

2.80 

2.85 

2.78 

2.90 

2.83 

2.80 

2.90 

2.80 

2.70 

2.90 

2.80 

2.70 

2.80 

2.80 

2.80 

2.90 

2.80 

2.70 

2.90 

a  00 

2.70 

2.90 

a  00 

2.70 

2.90 

a  00 

2.70 

2.90 

a  00 

2.70 

2.98 

a  00 

2.70 

2.90 

2.80 

2.70 

2.90 

2.80 

2.73 

2.90 

2.80 

2.76 

a  00 

2.80 

2.80 

a  45 

2.80 

2.80  ■  a58 

2.80 

2.80 

a  60 

2.80 

2.80 

a  60 

2.90 

2.85     a  50 

2.90 

2.89 

a  60 

2.90 

2.90 

a  50 

2.83 

2.89 

a;io 

2.86 

2.80 

a  80 

2.89     a  46 

------ 

2.89  (  a  70 

--••-- 

2.80 

May. 


4.25 
4.50 
5.15 
4.86 
4.65 
4.  .v. 
4.50 
4.75 
4.75 
4.90 
4.95 
5.15 
5.50 
5..^5 
6.25 
6.55 
7.06 
7.55 
7.10 
7.10 
6.50 
6.00 
5.60 
5.70 
5.86 
6.35 
6.33 
6.70 
6.25 
6.21) 
6.20 


Jane. 

July. 
4.40 

Aug.  Sept. 

Oct. 

1 

Nov. 

Dec. 

6.10 

a  80  1  2.90 

aoo 

1 
2.90 

280 

6.00     4.20 

a  50 

aoo 

aoo 

2.90 

2.80 

5.70 

4.20 

a  50 

aoo 

aoo 

2.90 

2.80 

5.40 

4.20 

a  40 

2.90 ;  aoo 

2.90 

2.80 

.5.30    4.20 

a  a) 

aoo 

aoo 

2.90 

2.80 

6. 15 

4.10 

a  20 

aoo 

aoo 

2.90 

2.80 

5.05 

4.10 

a  20 

aoo 

aoo 

2,90 

2.80 

5.:jo 

4.10 

3:20 

aoo 

aoo 

2.90 

2.80 

5.80 

4.00 

a  20 

aoo 

aoo 

2.90 

2.80 

4.80 

4.00 

a  20 

aoo 

aoo 

2.90 

2.80 

4.70 

4.00 

a  20 

aoo 

aoo 

2.90 

2.80 

4.60 

4.00 

a  20 

aoo 

aoo 

2.90 

2.80 

4.55 

a  90 

a  20 

aoo 

aoo 

2.90 

2.80 

4.55 

a  90 

a  15 

aoo 

aoo 

2.90 

2.a5 

4.60 

a  80 

aoo 

aoo 

aoo 

2.90 

2.90 

4.50 

a  70 

aoo 

aoo 

aoo 

2.90 

2.90 

4.  .55 

a  70 

a  10 

aoo 

2.90 

2.90 

2.80 

4.50 

a  60 

ai) 
aib 

aoo 

2.90 

2.90 

2.80 

4.55 

a  60 

aoo 

2.90 

2.90 

2.80 

4.65 

a  40 

a  20 

aoo    2.90 

2.80 

2.80 

4.70 

a  40 

a  20 

aoo 

2.90  ;  2.70  1 

2.80 

5.00 

a  40 

a  10 

aoo 

2.90 

2.70 

2.80 

5.a) 

a  40 

a  10 

aoo 

2.90 

2.70 

2.80 

6.00 

a  40 

a  10 

aoo 

2.90 

2.70 

2.80 

.5.00 

a40   aoo '  aoo 

2.90     2.70  1 

2.80 

4.90 

a  40 

aoo   aoo 

2.90 

2.80 

2.80 

4.70 

a  40 

aoo  1  aoo  ,  2.90 

2.90 

2.80 

4.60 

a  20 

aoo '  aoo 

2.90 

2.80 

2.80 

4.50 

a  20 

aoo 

aoo 

2.90 

2.80 

2.80 

4.40    a  20 

aoo 

aoo    2.90 

2.90 

2.80 

-...-. 

a  10 

aoo  

1 

2.90 

2.80 

GALLATIN  RIVER  AT  LOGAN,  MONT. 

This  station,  which  was  established  by  F.  II.  Newell  August  24, 
1893,  is  located  on  the  bridge  of  the  Northern  Pacific  Railway  at 
Logan.  It  is  described  in  Water-Supply  Paper  No.  49,  page  262.  On 
account  of  the  reconstruction  of  the  Northern  Pacific  Railway  bridge 
at  which  the  st<ation  is  located  a  temporary  gage  was  established  May 
27,  1901,  consisting  of  a  2  by  G  inch  plank  driven  vertically  into 
the  bed  of  the  river  about  3  feet  from  the  bank.  The  elevation  was 
derived  from  soundings  made  in  1900.  Bench  marks  were  established 
on  the  upstream  side  of  the  east  abutment  as  follows:  The  upper 
bench  mark  is  halfway  down  on  the  beveled  edge  of  the  abutment, 
its  elevation  being  9.073  feet  above  datum.    The  lower  bench  mark 
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is  a  deep  nail  scratch  in  the  concrete  below  the  first  and  has  an  ele- 
vation of  8.343  feet  above  datum.  On  July  27  the  datum  of  the  gage 
was  raised  1.23  feet.  Results  of  measurements  for  1900  will  be  found 
in  the  Twenty-second  Annual  Report,  Part  IV,  page  282.  During  1901 
the  following  measurements  of  discharge  were  made  under  the  direc- 
tion of  Samuel  Fortier: 


List  of  discharge  measurements  of  Gallatin  River  at  Logan ^  Mont. 


Date. 

Gage    I 
height.  1 

^^^                             Date 
charge.                        ^*'*- 

1 

Gage          E 
height,    cha 

Fuet.        Sec 
—1.43 
—1.09  , 

i.oe ' 

1 

lis- 

19()1. 
April  15 

Feet. 

Sec.-ft. 

733  '■  June  26 

735   1  Septem 

4,588     October 

1901. 

-ft. 
17i 

Do 

b©r3 

•20 

.V.V.'.'j 

2M 

May27 

4.05 

547 

Daily  gage  height,  in  feet,  of  Gallatin  River  at  Logan, 

Mont.,  for  1901. 

Dec, 

Day. 

Jan.    Feb. 

i        1        ■        1          ■ 

Mar.  1  Apr.  May.  June.  July,  i  Aug. 

1            ;              ' 

1 
Sept.  ;   Oct.    Nov. 

1 

(•)  : 
(•)  , 
(•) 

2.40     4.50  ;     l.fiO  1-1.43 

-1.13      0.63  '  1.00 
-1.13   -    .53  ,  l.OfJ 

-i.o:^  -  .m  i  i.ui  , 

-1.(6   -  .53     1.00  i 
-1.03   -  .5:^  1  1.00 
-1.08   -  .5:?  ,  1.00 

-  .93    -  .5!}  !  1.00 

-  .93   -  .53     l.UO 

-  .9:3   -  .63     l.UO 

-  .83   -  .5:^     1.00 

-  .83   -  .53     1.00 

-  .83   -  .53     1.00  1 

-  .83   -  .53     1.00 

-  .88    -  -53  ;  1.00  1 

1.10 

1.10 
1.10 
1- 10 
1.10 
1.10 

l.lll 

(•) 
l»» 
<»> 
(•> 

(*) 
{"} 

(V 

<•) 

2 

8 

4 

i.(i6    i.76 

1 1 

2.40 
2.40 
2.40 
2.70 

4.30 
4.20 
4.20 
3.80 

l.;)0   -1.43 
1.30       1.43 
1.20    -1.43 
1.20       1.43 

5 

(•) 

6 

1.00 

2.70 
2.75 
2.60 
2.55 
2.40 
2.40 
2.60 
2.75 
2.90 
3.15 
3.20 
3.20 
3.20 
3.10 
3.25 
3.45 
3.20 
3.10 
2.85 
2.60 
4.55 
4.60 
4.90 
5.00 
5.15 
4.95 

3.75      l.io   -1.43 
3.40       LS5    -1.43 

7 1 

8 

3.40 
3.30 
3.20 
8.20 
3.20 
8.10 
2.90 
2.90 
2.80 
2.70 
2.60 
2.60 
2.50 
2.30 
2.10 
2.10 
2.10 

1.10    -1.43 
.90  i-1.43 
.90    -1.43 
.80    -1.43 
.70   -1.43 

9 

(•) 

1.00  1 

10 1 

(•) 
(•) 
(•) 

11 ... 

12 ,  ...  . 

13 '...J 

1.00 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1. 10 

.60 
.60 
.60 

-1.43 
-1.43 
-14:? 

14 

(•) 

15 

(■) 

i.oo" 

-  .73 

-  .TS 

-  .73 

-  .73 

-  .73 

-  .73 

-  .73 

-  .63 

-  .63 

-  .63 

-  .53 

-  .53 

-  .53 

-  .58 
-  .53 

-  .58 

-  .63     l.Oil  ' 

-  .53     1.00 

-  .53  I  1.10  I 

-  .63  '  1.10 

-  .53     1.10 
1.00     1.10' 
1.00     1.10  , 
1.00  1  1.10  . 
1.00  ,  1.10 

1.00   1.10; 

1.00     1.10 
1,00  i  I.IO  1 
1.00    1.10 
1.00     1.10  I 
1.00     1.10 
1.00     1.10 
1.00 

1 

16 1 

.60   -i.43 
.6f)   -1.43 
.60  ,-1.33 
.60   -1.33 
.60   -1-33 

17 

18 

19 

(•) 

20 

21 

.60 
.60 

-1.33 
-1  33 

22 

23 

1 

1.00  i  1.00 

.60   -1.33 

24 

1.20 

.60 

-1.33 
-1  33 

25 1 

1.20 
1.20 

2.00        .60 

28 

(•) 

2.00   -1.43   -1.33 
1.90    -1.48   -1.23 
1.9(i   -1.43   -1.23 

27 

1.20 

28 1.     . 

1.20 
2.05 
2.30 

29 

1.80 
1.50 

-1.43   -1.23 
-1  43    -1  23 

30 

1.00 

31 

'-1.43 

-1.23 

a 

Froze] 

a. 

MADISON   RIVER  NEAR  REDBLUFF,  MONT. 

This  Station,  which  was  established  May  2,  1897,  is  located  4  miles 
below  the  Redbluff  iron  county  bridge  over  the  river  and  li  miles 
below  the  moutli  of  Cherry  Creek.  It  is  described  in  Water-Supply 
Paper  No.  49,  page  263.  Results  of  measurements  for  1900  will  be 
found  in  the  Twenty-second  Annual  Report,  Part  IV,  page  284.  On 
June  6,  1901,  a  bench  mark  was  established  by  J.  S.  Baker  on  a  largre 
bowlder  20  feet  south  of  the  gage  rod  and  8  feet  east  of  the  river 
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bank.     It  is  marked  with  black  paint,  and  has  an  elevation  of  6.856 
feet  above  the  datum  of  the  gage. 

Cherry  Creek  flows  into  Madison  River  between  the  gage  and  the 
point  where  the  river  is  measured,  and  its  discharge  should,  there- 
fore, be  added  to  that  of  the  river  in  order  to  obtain  the  total  dis- 
charge at  the  gage.  During  1901  the  following  measurements  of 
discharge  of  Madison  River  and  Cherry  Creek  were  maae  under  the 
direction  of  Samuel  Fortier: 

List  of  discharge  measurements  of  Madison  River  and  Cherry  Creek  near  Redbluff, 

Mont, 


Date. 


Gaffe    I     Dia- 
height.  .  charge. 


1901 

Aprflao 

April  21 

Do 

Aprils 


Feet. 
1.45 
1.45 
1.45 
1.45 


Sec.-ft. 

1,481 

1,490 

1,441 

-92 


Date. 


1901 

April  22... 

June6 

Do 

September  6 . . 


Gage 
height. 


Fret. 
1.45 
2. 230 
2.20 
1.31 


Dift- 
charge. 


Sec.'ft. 

•83 

3,595 

•95 

1,341 


•  Cherry  Creek. 
Daily  gage  height,  infect,  of  Madison  River  near  Redbluff,  Mont.  ^  for  100  J. 


Day. 

Mar. 

Apr. 

May. 

1 

I.eo 

1.95 

2 

I.eo 

2. 00 

3 

1.00 

I.eo 

2.35 

4 

2.53 

5 

I.eo 

2.48 

6 1 

I.eo 

1.60 
1.60 

I.eo 
I.eo 

2.25 

7 

2.00 

8 

2.00 

9 

2.00 

10 ' 

2.00 

11 

I.eo 
I.eo 
I.eo 
I.eo 
I.eo 

2.00 

12 

2.^5 

13 

2.40 

u 

2.eo 

15 

2.85 

16 - 

I.eo 
I.eo 
I.eo 
I.eo 
I.eo 
I.eo 
I.eo 
I.eo 

1.65 
1.70 
1.70 
1.70 
1.70 
1.70 
1.73 

3.00 

17 

3.05 

18 

3.60 

19 

3.65 

30 

3.eo 

21 

3.35 

22 

3.30 

23 

3.05 

24 

2.95 

25 

2.75 

28 

2.70 

27 

2.85 

28 

3.05 

29 

3. 10 

:30 

3.00 

31 

I.eo 

2.80 

May.  Jane.  July. ;  Aug 


2.80 
2.75 
2.70 
2.50 
2.50 
2.45 
2.30 
2.10 
2.05 
2.00 
2.00 
2.00 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 


2. 
2. 
2. 
2. 


1. 
1. 
1. 


00 
00 
00 
10 
2.00 
2.00 
95 
90 
90 
1.90 
1.90 
1.80 


Sept 


1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.65 

I.eo 
I.eo 
I.eo 

1.60 

I.eo 
I.eo 
I.eo 
I.eo 
I.eo 
I.eo 
I.eo 
I.eo 

1.60 
1.50 
1.50 
1.50 
1.55 
1.50 
1.50 
1.50 


1.5j> 
1.50 
1.50 
1.45 
1.45 
1.60 
1.50 
1.40 
1.55 
1.55 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 


1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.45  1.40 
1.40  I  1.40 


1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 


1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 


Oct.  !Nov. 


1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 


1, 
1. 
1. 
1. 


1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
40 
40 
40 
40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 


Det;. 


•Ico 


JEFFERSON  RIVER  AT  SAPPINGTON,   MONT. 

This  station,  which  was  established  by  A.  P.  Davis  in  1894,  is 
located  on  the  bridge  of  the  Northern  Pacific  Railway  crossing  the 
river  at  Sappington.  It  is  described  in  Water-Supply  Paper  No.  40, 
page  264.  Results  of  measurements  for  1899  and  1900  will  be  found 
in  the  Twenty-second  Annual  Report,  Part  IV,  page  285.     During 
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1901  the  following  ineasurements  were  made  under  the  direction  of 
Samuel  Fortier: 

List  of  discharge  measurements  of  Jefferson  River  at  Sappington,  Mont, 


Date. 


Qage 
height. 


1901. 

April  10 

Do 

May  23 


Dis- 
charKo. 


Date. 


Oaee    ,      Dis^ 


arn 


height,     charge. 


Ff^tt. 

Sec.  fee  f. 

5J.29 

i,ose 

2.30 

1,101} 

5.C4 

7,615 

1901 

May^Si 

Sojitember  2 . . 
September  11 . 


Feet. 
5.61 
1.17 
1.60 


Strc.  /eft. 
7;d4 


Daily  gage  height,  infect,  of  Jefferson  River  at  Sappington,  Mont.,  for  WOK 


2 
s 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
U 
15 
16 
17 
18 
19 
20 
21 
22 
28 
24 
25 
26 
27 
28 
29 
30 
31 


Day. 


May. 


85 

90 
00 
10 


5.10 
5.00 
5.00 
4.W 
4.80 
4.80 
4.80 


4. 
4. 
5. 


m 

90 
05 
5.20 
5.45 
5.85 
6.00 
6.25 
6.31) 
6.10 
6.00 
6.80 
5.50 
5.20 
5. 15 
5.20 
5.25 
6.a5 
6.70 
5.  ft") 


June. 


60 
5.25 
95 
65 
50 
35 
4.10 
3.90 
3.75 
3.70 
3.55 
3.65 


4. 
4. 
4. 
4. 


3. 
3. 


70 
70 


3.70 
3.70 
8.60 
3.60 
3.50 
3.35 
3.2t) 
3.06 
3.00 
3.20 
3.30 
3.50 
3.56 
3.60 
3.5(» 
3.35 


July. 


3.05 
8.00 
2.90 
2.75 
2.70 
2.70 
2.00 
2.00 
2.60 
2.50 


2. 
2. 
2. 
2. 
2. 


40 
.30 
.20 
.20 
10 
2.00 
2.00 
1.90 
1.90 
1.80 
1.80 
1.70 
1.70 
1.65 


60 
00 


i.eo 


60 
60 


i.eo 

1.50 


Aug.  Sept.' Oct.  Nov. 'Dec. 


1 


1.50 
1.50 
1.60 
1.50 
1.50 
1.50 
1.50 
1.60 
1.60 
1.50 
1.50 
40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 


i.ao 

1.30 
1.20 
1.30 
1.40 
1.40 
1.40 


1.60 
1.65 
1.60 
1.60 
1.60 
1.00 
1.80 
1.68 
1.65 
1.66 
1.65 
1.60 
1.80 
1.80 
1.65 
1.70 
1.73 
1.75 
1.75 
1.80 
1.80 
1.80 
1.80 


1.80 

2.00 

2.10 

1.80 

2.00 

2.10 

1.80 

2.00 

2.10 

1.80 

2.00 

2.10 

1.80 

2.05 

2,10 

1.80 

2.06 

2.10 

1.80 

2.05 

2.10 

1.80 

2.10 

2.10 

1.80 

2.10 

2.  in 

1.80 

2.10 

2.10 

1.80 

2.10 

2.10 

1.80 

2.10 

2.in 

1.80 

2.10 

2.2i> 

1.80 

2.10 

2.30 

1.80 

2.10 

2.ai 

1.80 

2.10 

2.2i» 

1.80 

2.10 

2.30 

1.80 

2.10 

(•) 

1.80 

2.10 

(•) 

1.80 

2.10 

<•) 

1.85 

2.10 

a  10 

1.85 

2.10 

1.85 

2.10 

1.90 

2.10 

1.90 

2.10 

1.90 

2.20 

1.90 

2.20 

1.90 

2.20 

aau 

1.95 

2.20 

1.95 

2.10 

1.95 

»Pi'ozen. 


MISSOURI  RIVER  NEAR  TOWNSEND,  MONT. 


Observations  of  gage  heights  are  maintained  at  this  place  by  the 
Missouri  River  Commission,  and  the  results  are  furnished  to  the  Geo- 
logical Survey  by  the  Corps  of  P^ngineers,  United  States  Army.  The 
heights  given  are  the  means  of  two  daily  readings  expressed  in  feel 
above  the  St.  Louis  directrix,  which  is  412.73  feet  above  the  menu 
Gulf  level.  The  figures  3,300  have  been  omitted  from  the  record,  so 
that  it  is  necessary  to  add  that  amount  to  the  daily  observations  to 
obtain  the  elevation  of  the  water  surface  above  the  St.  Louis  datum. 
A  description  of  this  station  will  be  found  in  Water-Supply  Paper 
No.  49,  page  265.  Results  of  measurements  for  1900  will  be  found  in 
the  Twenty-second  Annual  Report,  Part  IV,  page  286.     During  1901 


UPPEB  MISSOURI   DRAINAGE. 


21 


the  following  discharge  measurements  were  made  under  the  direction 

of  Samuel  Fortier: 

April  11:  Gage  height,  88.75  feet;  discharge,  2,880  second-feet. 
April  23:  Gage  height,  89.90  feet;  discharge,  6,631  second-feet. 
April  23:  Gage  height,  89.90  feet;  discharge,  6,638  second-feet. 
May  29:  Gage  height,  92.28  feet;  discharge,  17,445  second-feet. 
September  2:  Gage  height,  88.20  feet;  discharge,  1,383  second-feet. 

Daily  gage  height,  in  feet ,  of  Missouri  River  near  Townsend,  Mont.,  for  1901, 


1 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

88.7 
88.7 
88.7 
88.7 
88.7 
88.7 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 

^ec. 

1 
1 1 

87.9 
88.9 
89.1 
89.3 
89.4 
89.4 
89.6 
89.8 
90.1 
90.2 
90.2 
90.2 
90.1 
90.1 
90.1 
90.1 
90.1 
SO.l 
90.1 
90.1 
90.1 
90.1 
90.0 
90.0 
90.0 
90.0 
90.0 
SO.O 
90.0 
90.2 
90.3 

90.3 
90.3 
90.2 
90.3 
90.4 
90.4 
90.4 
90.4 
90.4 
90.5 
90.5 
90.5 
90.6 
90.7 
90.7 
90.7 
90.7 
90.7 
90.7 
90.7 
90.7 
90.7 
90.7 
90.7 
90.7 
90.8 
90.8 
90.8 

90.8 
90.9 
90.9 
98.0 
98.1 
98.1 
89.2 
89.2 
89.2 
89.2 
89.2 
89.1 
88.9 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 
88.8 

88.8 
88.8 
88.7 
88.7 
88.7 
88.7 
88.7 
88.7 
88.8 
88.8 
88.9 
89.0 
89.0 
80.1 
89.2 
89.3 
89.3 
89.3 
89.3 

'89.5' 
89.6 
89.9 
89.8 
89.7 
89.7 
89.7 
89.7 
89.7 
89.9 

90.1 
90.3 
90.6 
90.9 
91.1 
91.2 
91.2 
91.1 
90.9 
90.9 
90.9 
90.9 
91.1 
91.2 
91.5 
92.1 
92.4 
92.6 
92.9 
98.0 
93.0 
92.6 
92.4 
92.3 
92.2 
92.1 
92.2 
92.6 
92.5 
92.7 
92.7 

92.6 
92.2 
91.9 
91.6 
91.4 
91.2 
90.9 
90.8 
90.7 
90.6 
90.5 
90.5 
90.4 
90.4 
90.3 
90.4 
90.2 
90.1 
80.9 
89.9 
89.9 
89.9 
90.0 
89.9 
89.8 
89.7 
89.6 
89.6 
89.6 
89.6 

89.6 
89.5 
89.4 
89.3 
89.2 
89.1 
89.0 
89.0 
89.0 
88.9 
88.9 
88.9 
86.8 
88.7 
88.7 
88.7 
88.6 
88.6 
88.6 
88.6 
88.6 
88.5 
88.4 
88.4 
88.4 
88.3 
88.3 
88.2 
88.2 
88.2 
88.2 

88.3 
88.3 
88.3 
88.3 
88.3 
88.3 
88.2 
88.2 
88.2 
88.2 
88.2 
88.2 
88.2 
88.2 
88.1 
88.1 
88.1 
88.1 
88.1 
88.1 
88.1 
88.1 
88.1 
88.1 
88.1 
88.1 
88.1 
88.1 
88.1 
88.1 
88.1 

88.1 
88.1 
88.0 
88.1 
88.1 
88.2 
88.2 
88.2 
88.3 
88.3 
88.3 
88.3 
88.3 
88.3 
88.3 
88.3 
88.3 
88.8 
88.3 
88.3 
88.4 
88.4 
88.4 
88.4 
88.4 
88.4 
88.4 
88.4 
88.4 
88.4 

88.5 
88.6 
88.7 
88.7 
88.8 
88.8 
88.8 
88.8 
88.8 
88.7 
88.7 
88.7 
88.7 
88.7 
88.6 
88.6 
88.6 
88.6 
88.6 
88.6 
88.6 
88,6 
88.6 
88.6 
88.6 
88.6 
88.6 
88.6 
88.6 
88.6 
88.7 

88.8 

2 

8H.8 

3 

88.8 

4 

88.8 

5 - 

6 

88.8 

88.8 

7 

88.8 

8 

9 

88.8 
88.8 

10 

88.8 

11 

88.8 

12 

13 

88.8 
91.2 

14 

91.2 

16 

91.2 

16 

91.6 

17 

92.3 

18 

92.5 

19 

92.2 

20 

91.7 

21 

22 

91.5 
91.4 

23 

91.4 

24 

91.4 

25 

91.4 

26 

91.4 

27 

91.4 

28 

91.4 

29 

30 

31 

91.4 

91.4 

.91.4 

CROW  CREEK  NEAR  RADERSBURG,  MONT. 

A  gaging  station  was  established  April  13,  1901,  by  J.  S.  Baker,  on 
Crow  Creek,  a  tributary  of  Missouri  River,  at  a  point  about  0  miles 
above  Radersburg  and  about  one-fourth  of  a  mile  above  the  head  of 
the  Placer  mine  ditch.  The  equipment  consists  of  a  f-inch  cable 
with  car,  and  a  tag  wire  marked  at  5-foot  intervals.  The  gage  is 
located  about  50  feet  above  the  cable,  and  consists  of  a  sash  weight 
attached  to  a  ^-inch  wire  cable  passing  over  a  pulley  and  along  a 
graduated  arm  which  carries  graduations  from  0  to  8  feet.  The  index 
is  a  knot  in  the  cable;  the  channel  is  straight;  the  bottom  is  of  coarse 
gravel  and  has  considerable  fall.  On  May  29,  1901,  a  bench  mark 
was  established  on  a  bowlder  16  feet  north  of  the  rear  post  which 
supports  the  gage.  The  elevation  of  the  highest  point  of  the  bowlder 
is  0.81  feet  above  the  zero  of  the  gage.  The  following  measurements 
were  made  by  J.  S.  Baker  during  1901  : 

April  18:  Gage  height,  1.85  feet;  discharge,  15  second-feet. 
May  29:  Gage  height,  8.20  feet;  discharge,  199  second-feet. 
May  29:  Gage  height,  3.20  feet;  discharge,  190  second-feet. 
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Daily  gage  height  of  Crow  Creek  near  Radersburg^  Mont, ,  for  1901. 


Day. 

Apr. 

Mny. 

June. 

8.35 
3.10 
2.05 
2.85 
2.90 
2.90 

'2.06 
2.80 
2.65 
2.60 

Day. 

Apr. 

May. 

Jnne.i 

* 

2.65 : 

Day. 

Apr.  May.Jcne. 

1 

i 
1  2.70 

12 

3.20 

22 

23 

24 

2.10 
2.20 
2.20 

8.40      2..35 

2 4.50 

13 

8.30      2.30 

3 

5.20 

1^::::::;:::: 

16 

...... 

1.05 
1.90 
1.90 
1.86 
1.90 
1.90 
2.00 
2.10 

3.40 
3.50 
3.40 
8.55 
3.00 
3.60 
3.40 
3.50 

2.40 

2.40 

2.40  , 

2.85 

2.9)  ! 

2.25 

2.20 

3.35      2.S 

4 

4.25 
3.40 

25    

2.25             i    2.40 

5 

26 

2.30     3.8&  1    2.50 

6 

3.3r) 

17 

27 

2.25 
2.10 
2.20 
2.55 

8.30      2.50 

7                         ....     3.50 

18 

28 

20 

30 

3  35      2  40 

8 3.40 

19 

8.30      2.45 

9 

3.50 

20 

a40   

10 

3.30 

21 

2.80 

i 

1 

31 

8.30  i 

11 

3.10 

1 

YELLOWSTONE   RIVER  NEAR  LIVINGSTON,  MONT. 

This  station,  which  was  established  May  2,  1897,  is  located  at  the 
highway  bridge  over  the  Yellowstone,  5  miles  south  of  Livingston. 
It  is  described  in  Water-Supply  Paper  No.  49,  page  268.  Results  of 
measurements  for  1899  and  1900  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  289.  During  1901  the  following 
measurements  of  discharge  were  made  under  the  direction  of  Samuel 
Fortier: 

Li^t  of  discharge  measurements  of  Yellowstone  River  near  Livingston,  Mont, 


Date. 

April  18 . . 

]9J1. 

Do 

Do 

May  21 

Gaee 
heignt. 


Dis- 
charge. 


Feet. 

-  0.90 

-.90 

—.90 

5.40 


Sec.-ft. 

1,254 

1,225 

1,247 

21,874 


Date. 


1901. 

Jane  4 

September  10 . . 
November  17 . . . 
Do 


Gag© 
height. 


Ftet. 

4.13 

-.01 

-.88 

-.88 


Dis- 
charge. 


Sec.-/t. 

13,2ifi 

2.3U2 

1,477 

1,437 


Daily  gage  height,  in  feet,  of  Yellowstone  River  near  Livingston ^  Mont.,  for  1901. 


Day. 


1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28 

27. 

28. 

29 

30 

31 


Jan. 


CN 


(*) 


(')  1-1.45 
1.45 


-1. 


') 
10 


1.45  I. 


i.:«  


-1.30 


4.20 
4.20 
4.10 
4.(X) 
3.90 
3.70 
3.7I1 
3.70 
3.50 
3.50 
3.40 
3.40 
3.30 
3.20 
3. 10 
3.10 
3.00 
3.30 
HO 
60 
70 
3.60 
3.60 
3.80 
60 
3.6(» 
3.20 
20 
15 
10 


July. 

Aug. 

Sept. 

Oct, 
-0.25 

Nov. 
-0.66 

Dec. 

2.90 

0.90 

0.10 

^.90 

2.80 

1.10 

.06 

.25 

-  .65 

2.95 

1.46 

.10 

-  .26 

-  .80 

2.80 

1.10 

.20 

-  .25 

-  .eo 

.•2.75 

1.00 

.20 

—  .25 

-  .00 

2.70 

,90 

.16 

-  .25 

-  .60 

1.10 

2.60 

.80 

.10 

-  .25 

-  .eo 

2.46 

.80 

.05 

-  .30 

-  .06 

2.40 

.80 

.05 

-  .30 

-  .8S 

-i.a» 

2.30 

.80 

.00 

-  .80 

-  .70 

2.30 

.70 

-.10 

-  .26 

::?8 

2.30 

.60 

-.10 

-  .25 

2.20 

.56 

-.10 

-  .30 

-  .70 

2.10 

.50 

-.10 

-  .30 

-  .75 

2.  a) 

60 

-.10 

-  .80 

-  .76 

1.05 

.60 

-.16 

-  .35 

-  .80 

1.85 

.40 

-.20 

-  .35 

-  .80 

1.70 

.40 

-.20 

-  .40 

-  .85    

1.65 

.36 

-.20 

-  .40 

-  .85  1 

1.55 

.45 

-.26 

-  .46 

-  .90  ' 

1.60 

1.00 

-.25 

-  .45 

-  .90    -1.10 

1.40 

.70 

-.25 

-  .46 

-  .90    -1.10 

1.36 

.46 

-.25 

-  .45 

-  .90    

1.35 

.40 

-.15 

-  .60 

-lin 

1.36 

.30 

.00 

-  .60 

1.15 

1.30 

.25 

.00 

-  ..50 

-1.10 

1.26 

.20 
.20 

-.10 
-.15 

-  .66 

-  .6» 

...... .1...... 

1.20 

:-!-i.4(i 

1. 10 

.20 

-.16 

-  .65 

.1.50 

1.06 

.15 

-.20 

-  .66 

-1.50 

.95 

.10 

-  .55 

._ 1     

Ice. 


UPPEB  MISSOURI  DBAINAGE. 
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MISCELLANEOUS  DISCHARGE  MEASUREMENTS  IN  MISSOURI  RIVER  BASIN 

IN  MONTANA. 


Date. 

Stream.                                  Locality. 

Hydrographer. 

Dis- 
char^. 

1901. 

South  Fork  of  MilV  River 

North  Fork  of  Milk  River 

MariftS  River. , 

Murphv'B  ranch 

McLeoa  trail  ford ... 

O.H.Matthee 

do 

Sec.-ft. 
85 
•27 

Oct.  24 

Near  Shelby 

C.C.Babb 

296 

Apr.  17 

BnT^man 

J.S.Baker 

21 

BIGHORN  RIVER  NEAR  THERMOPOLIS,  WYO. 

This  station,  which  was  established  by  A.  J.  Parshall  on  May  28, 
1900,  is  located  about  a  half  mile  west  of  Thennopolis  at  the  ferry 
crossing  the  river.  At  the  lowest  water  mark  of  1901  the  gage  was 
changed;  a  gage  was  painted  upon  one  of  the  lower  piers  of  the  new 
State  bridge  over  the  river,  400  or  500  feet  upstream  from  the  former 
station.  The  relative  heights  on  rod  remained  as  before,  the  same 
bench  mark  being  used. 

Results  of  measurements  for  1900  will  be  found  in  the  Twenty- 
second  Annual  Report,  Part  IV,  page  291.  •  The  station  is  described  in 
Water-Supply  Paper  No.  49,  page  269.  During  1901  one  discharge 
measurement  was  made  by  A.  J.  Parshall,  but  was  considered  by  him 
unsatisfactor}'. 

Daily  gage  height,  in  feet,  of  Bighorn  River  near  Thermopolis,  Wyo,,for  1901. 


Day. 

May.  June. 

July. 

Aug. 

Sept. 

1.60 
1.80 
1.65 
1.60 
1.45 
1.30 
1.30 
1.20 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

,  1  .v;    R  A.^  . 

R  On 

2.00 
1.90 
2.00 
2.15 
1.95 
1.75 
1.66 
1.80 
1.65 
1.65 
l.ft5 
1.60 
1.50 
1.45 
1.36 
1.55 

17 

5.60 

2.85 
2.90 
3.15 
3.20 

3.05 
8.15 
3.25 

1.65       1  00 

•2 

3 

1.67     6.0)  1  2.95 
2. 00    6. 20  i  3. 10 

18 

19 

20 

21 

«.10 
6. 50 
7.30 
7.95 

7. 85 

7.  a) 

6.ft5 
6.05 
5.65 

l.eO       1.00 
1.35      1  fin 

4 

it.7i)     5.80     3.00 
2.  no     5.45  '  3.15 
3.10    5.25  '  3.20 
2.95     5.00     3.10 

3.20     1.25       l.m 

5 

3.46  '2.75     1.10 
3.70 '2.a5     1.35 
3.96     2.60  ,  1.45 
4.15     2.46     1.40 
4.15     2.40     1.30 
4.00  !  2.50     1.2(1 

.90 

6 

7 

22 

23 

24. 

.90 
1.00 

8 

3.(K)     4.55 

2.06 
2.96 

1.20 

9 

2.  Ho     4.30 

1.20 
1.20 
1.10 
1.10  1 

25 

26.. 

1.20 

10 

3.15  <  4.45     3M5 

1.10 

n 

3  :i5     4. 15 

3. 15 
3. 25 

27 

5  85 

3.85 
3.60 
3.35 
3.20 

2.60  i  1.20 
2.50  '  1.20 

1.00 

12 

3.45     3.05 

'  28:::  ::::::::':::: 

6. 2;-) 
6.70 
7.:iO 
7.25 

1.00 

la 

3.45     3.70     3.20 

1.00      29. 

2.40    1.20  ,      .m 

u 

lo 

iti 

eouit  i 

3.70    3.40 
4.15     3.06 
4.40     2.85 

i 

3.10 
2.95 
2.95 

1.00 
1.00 
1.00 

^tits  (> 

») 

31 

2.25 
2.15 

1.20 
1.20 

.90 

MisceUan 

iischarge  tmaimremi 

f  Shell  Creek  an 

id  tributarieH, 

Wyoh 

fling. 

Date. 

Stream. 

6  miles 

Locality. 

Dus- 
charge. 

Sec.-ft. 
451 
3 

1901. 
Julv3...  . 

Shell 
Hors€ 
Beay< 
Shell 
1  Trapi 

Oeek 

above  Shell,  Wyo 

Julv8   

>  Creek 

.July  16... 
JulvSil 

jr  Creek _  _  _  .   _ 

'4 

40 

Creek  

7  mileH 

above  Shell,  Wyo 

July-.... 

?er  Creek  . .  -  - 
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BIG  SIOUX  BIVER  NEAR  WATEBTOWN,  S.  DAK. 

The  gaging  station  was  established  by  O.  V.  P.  Stout  September 
15,  1900.  It  is  described  in  Water-Supply  Paper  No.  49,  page  270. 
One  discharge  measurement  was  made  during  1901  by  A.  B.  Crane,  on 
October  19,  when  the  gage  read  1.12  feet,  and  the  discharge  was  found 
to  be  S  second-feet. 

Daily  gage  height,  in  feet,  of  Big  Sioux  River  near  Watertown,  S.  Dak.,  for  IWJl. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 
2'.  15 

June.  July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.16 

1.60 

1 
1  70  1 

1 

0.75 

1.80 

1.00 

no 

2 

2.65 

4.70 

"3."70' 

"2."i6" 

1.10  '  1.25 

0.85 

8 

1.15" 

1.00  1  1.70 

i.aV  '2.'36" 

..     8.K5 

■."75"':::::: 

'  1.20 

1.00       .(« 

4                         

"l'."96" 

l.r6 

i.'26' 

.85 

!:::::: :"::::::::::::.: 

.95 

6 

1.15 

.85 

.75  ;  1.20 

.\» 

7 

2.80 

1.86     1.15 

1.20 

8 

1 .  is 

1.65     3.00 

1 

a   V  w  »  » 

.86 

1.24 

.85  i 

9 

4.86 

1  1.20 

i.io 

1.00 

10 

1.15" 

1.66 

2.45 

2.'86" 

1.90 

.86 

"i.'»" 

.88  ' 

11 

'i'm 

1.20 

... 

"i.'io" 



.96 

12 

1.65     2.40 

.83  

18 

1.20 

.90 

1.35 

i.ao 

14 

i 

1.90 

1.80 

1.20 

1.05 

15 

1.50 

1.65     2.40 

1.35 

1.18 

.90 

16 

1.65 

1.25 

1.02 

.80 

17 

1.66     2.40 

2.H0 

1.66     4-40 

1.40 

1.30 

"i.is" 

.90 

18 

1.50 

1.36 

"   "95" 

.80 

19 

1.40  i  1.40 

.80    

20 

1.50 

4.20 

.75 

1.25 

1.10 

21 

1.35 

i.do 

1.80 

.95 

22 

1.50 

1.65  '  3.45 

1.L5 

1.10 

.90  I 

23 -- 

1.25 

1.66 

.90 

.75 

24 

1.65  1  2.40 

1.25 

1.05 

1.05' 

.90 

25 

1.55 
1.55" 

1.60 

'"."85" 

.90 

26 

1.65 

2.40 

1.20  1  1.25 

.90 

27 .-      . 

.90 

1.04     1.05 

28 

1.20 
'l.'96" 

1.20 

"f.'io 

1.35 
"i."90' 

.85 

i.i.V 

29 

31) 

1.55 

2.40 

"".'80" 

i.25     1.06 

.90 

31 

2.35 

1           ,., 

i 

1 

BICJ   SIOUX  RIVER  NEAR   SIOUX  FALT^S,  S.  DAK. 

This  gaging  station,  which  was  established  by  O.  V.  P.  Stout,  on 
July  21,  1900,  is  2  miles  west  of  Sioux  Falls,  and  is  described  in 
Water-Supply  Paper  No.  40,  page  271.  During  1901  the  following 
discharge  nieasiirenients  wore  made  by  O.  V.  P.  Stent: 

April  8:  Gage  height,  2.33  feet;  discharge,  126  Recond-feet. 
April  8:  Gage  heiglit,  2.33  feet;  discharge,  130  second-feet. 
April  9:  Gage  height,  2.34  feet;  discharge,  131  second-feet. 
April  9:  Gape  height,  2.34  feet:  discharge,  145  second-feet. 
Octolier  26:  Gage  height,  1.24  feet;  discharge,  18  second-feet. 


UPPER  MISSOURI   DRAINAGE. 
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Daily  gage  height,  in  feet,  of  Big  Sioux  River  near  Sioux  Falls,  S,  Dak.,  for  1901, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

2.10 
2.10 
2.10 
2.20 
2.20 
2.20 
2.20 
2.20 
2.80 
2.30 
2.80 
2.80 
2.50 
2.80 
2.«) 
2.80 
2.80 
2.70 
2.70 
2.70 
2.70 
2.70 
2.00 
2.60 
2.60 
2.60 
2.50 
2.50 
2.50 
2,50 

July. 

2.40 
2.40 
2.80 
2.30 
2.40 
2.40 
1.80 
1.80 
1.70 
1.60 
1.60 
1.60 
1.40 
1.40 
1.30 
1.20 
1.20 
1.20 
1.10 
1.10 
1.10 
1.00 
1,00 
1.00 
.90 
.90 
.80 
.80 
1.20 
1.20 
1.20 

Aug.  j  Sept. 

Oct. 

1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.80 
1.30 
1.30 
1.30 
1.30 
1.30 
1.80 
1.80 
1.80 
1.30 
1.30 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.10 
1.10 
1.20 
1.20 
1.20 
1.30 
1.20 
1.20 

Nov.  Dec. 

1 

(•) 

(•) 

1.10 
l.ll 
1.11 

1.10 
1.10 

.00 
.60 
.60 
.70 

1.20 
1.80 
1.40 
1.40 
1.40 
1.40 
1.40 

1.40 

2 

1.8 

(•) 

1.50 

3        

1.30 

4  . 

1.11    

1.20 

5 

.  i 

1.11 

2.30 
2.30 
2.80 
2.30 
2.20 

i    .80 

80 

1.20 

6 

1 

1.11 

1.20 

7 

1.10 
1.10 
1. 10 

.90 
1.10 
1.10 

1.20 

8 1 

. 

1.50   

9 ' 

1.50  1 

10 '-- 

1.10     2.20 

i  1.20 

1.00  1  1.20 
1.00  ,  1.20 

1.60    

11       

1 

1.11 

2.20 
2.20 
2.20 
2.20 
2.20 
2.30 
2.20 
2.20 
2.20 
2.20 
2.10 
2.10 
2.00 
2.00 
2.10 
2.10 
2.00 
2.20 
2.00 
2.20 
2.10 

1.60 
1.50 
1.50 

12 1 

1.12 
1.12 
1.12 
1.12 
1.12 
1.14 
1.14 
1.13 

13 ' 

1.00 

1.00 

.90 

1.20 
1.20 
1.2t) 

14 

1.60 

15 

1.40    

16 

17 

18 

( ^\ 

]".!!!!  1. 90* 

.90     1.20 

.90     1.10 

1.00  ,  1.10 

1.44)  ! 

1.40  i 

1.40  ' 

19 

,  ■' 

1.00 

1.00 

.90 

1.20 
1.20 
1.20 

1.40    

20 

1 

1.13 

1.40  1 

21 

1.40    

22 

1 

.90     1.20 
.90     1.20 
.80     1.20 

1.40    

23 

1.40    

24 

1 

1.40    

25 1 

1 

.80 
.70 
.70 
.60 
.60 
.70 
.60 

1.30 
1.20 
1.20 
1.20 
1.20 
1.20 

1.60  ! 

26 1 

1.90    

1.50 
1.50 

27       

28       

1.30    

29 

30 

31    

(■) 
(•) 

1.80 
1.11 

1.50    

1.40    

»  Frozen. 


NIOBRARA  RIVER  AT  VALENTINE,  NEBR. 

This  station  was  formerly  located  at  the  military  bridge  on  the  road 
between  Valentine,  Nebr.,  and  Fort  Niobrara.  On  June  26,  1901,  it 
was  reestablished  at  the  Borman  bridge,  which  is  about  3  miles  up 
stream  from  the  military  bridge.  The  gage  is  of  the  wire  and  weight 
type,  gage  heights  being  marked  by  staples  on  the  bridge  rail.  The 
zero  of  the  gage  is  1 2  feet  below  the  top  of  the  bridge  floor. 

During  1901  the  following  discharge  measurements  were  made  by 
O.  Y.  P.  Stout  and  others: 

May  12:  Gage  height,  —  feet;  discharge,  C28  second-feet. 
June  26:  Gage  height,  1.46  feet;  discharge,  724  second-feet. 
August  1:  Gage  height,  1.4o  feet;  discharge,  951  second-feet. 
Novemher  14:  Gage  height,  1.54  feet;  discharge,  818  second-feet. 

Daily  gage  height^  infect,  of  Niobrara  River  at  Valentine,  Nebr.,  for  1001. 


Day. 

June. 

July. 

Aug. 

1 

1.61 
1.35 
1.37 
1.32 
1.30 
1.558 
1.24 
1.25 
1  40 

i.;» 

1,.35 

i.a) 

1.35 
1.40 
1.40 
1.38 
l.») 
1.32 
1.28 
1.25 
1.29 
1.35 
1.40 

4 ' 

6 

0 

i    ..  ....... 

8 1 

9 i 

10 ' 

11 

12 

1.25 

13 

1.20 
1.21 
1.20 
1.18 

1.28 
1.40 
1.30 
l.{£ 

14... 

15 

16 

Sept. 


1.55 
1.50 
1.47 
1.75 
l.«2 
1.42 
2.fW 
1.80 
1.65 
1.53 
l.flO 
1.58 
1..W 
1.58 
1.50 
1.52 


()<t. 


i.;j8 

1.46 
1.48 
\.¥S 
1.40 
1.43 
1.52 
1.55 
1.63 
1.90 
70 
l.W 
1.05 
1.55 
1.52 
1.63 


Nov. 


I 


1 


1.49 
1.47 
1.46 

i..^>:^ 

1.49 
1.51 
l.-^iO 
1.55 
l.-'JO 
1.68 
1.70 
1.613 
1..54 
1.70 
1.68 


17 

18 

19 

20 

21 

22 

SSi 

24 

25 

26 

27 

J» 

29 

30 

31 


July. 

AuK. 

Sept. 

(Vt. 

1.22 

1.32 

1.45     1.45 

1.20 

1.30 

1.36 

1.49 

1.40 

1.27 

1.42 

1.55 

1.35 

1.26 

1.38 

1.54 

1.25 

1.40 

1.3:3 

1.49 

1.22 

1.35 

1.46 

1.48 

1.18 

1.29 

1.36 

1.46 

1.15 

1.40 

1.45 

1.52 

1.25    i.a5 

1.43 

1.45 

1.30 

1.45 

1.35 

1.60 

1.40 

1.38     143 

1.45 

1  ;« 

1.39 

1.48 

1.45 

1.30     1.38 

1.45 

1.51 

1.33 

1.40 

1.40 

1.52 

1.30 

1.55 

1.54 

Nov. 


1.67 
lASi 
1.&5 
1.70 

i.va 

l.(« 
1.65 
1.66 
1.65 
1.66 
1.64 
1.65 
1.69 
1.70 
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PIjATTE  river  DRArN^AGE. 


MEDICINE  BOW  RIVER  AT  MEDICINE  BOW,  WYO. 

This  stream  rises  in  the  Laramie  Mountains  in  Carbon  and  Albany 
counties,  southwestern  Wyoming,  and  flows  first  in  a  southerl}'^  and 
then  in  a  westerly  direction,  discharging  into  the  North  Platte.  The 
river  is  of  interest,  as  along  nearly  its  entire  course  its  waters  are  used 
for  irrigation  purposes.  The  station  was  established  May  7,  1901,  by 
A.  J.  Parahall,  near  Medicine  Bow,  Wyo.,  a  station  on  the  Union 
Pacific  Railroad,  and  was  abandoned  with  the  close  of  the  season  of 
1901,  the  purposes  for  which  it  had  been  established  having  been 
accomplished.  Measurements  were  made  from  the  county  bridge, 
one-half  mile  north  of  Medicine  Bow  station,  and  the  gage  rod  was 
at  pump  house,  one-half  mile  east  of  railroad  station.  The  bench 
mark  was  a  nail  driven  in  timber  5  feet  south  of  rod  on  level,  with 
4.25  foot-mark  on  rod. 

The  river  at  the  point  where  the  measurements  were  made  is  curved, 
the  right  bank  is  high  and  not  liable  to  overflow,  while  the  left  bank 
is  low  and  subject  to  overflow. 

The  following  discharge  measurements  were  made  during  1901  by 
A.  J.  Parshall: 

May  8:  Gage  height,  1.05  feet;  discharge,  230.6  second-feet. 
May  17:  Gage  height,  2  feet;  discharge,  662.3  second-feet. 
May  25:  Gage  height,  3  feet;  discharge,  1,110  second-feet. 
June  5:  Gage  height,  3.2  feet;  discharge,  1,300  second-feet. 
August  12:  Gage  height,  —.5  feet;  discharge,  6.5  second-feet. 

Discharge  measurements  were  made  by  him  at  Schulte  ranch,  as 
follows : 

May  7:  Gage  height,  1.05  feet;  discharge,  166  second-feet. 
May  17:  Gage  height,  2  feet;  discharge,  529  second-feet. 
May  25:  Gage  height,  3  feet;  discharge,  521  second-feet. 
June  5:  Gage  height,  3.20  feet;  discharge,  532  second-feet. 

Daily  gage  height,  in  feet,  of  Medicine  Bow  River  at  Medicine  Bmv,  Wyo.,  for  1901. 


Day. 

1 

May.  June. 

July. 

1.08 
1.03 

Aug. 

.00 
.(JO 

i; 

Sept.  Oct.  1       Day. 

May. 

1 

June. 
3.80 

July. 
.00  , 

Aug.  Sept. 

Oct. 

1 

' 

4.15 
3.95 

.30      .40  1  IT 

-.40  -.40   ,  18 

2. 15 

1 
-.30  1— .30 

2 

1 ..... . 

2.25 

2.85 

.00  '-.:« 

-.30 

3 

1- 

3.  Ah 

1.00 

.(JO 

-.40  -.40      19 

2.87 

2.65 

.00  i-.30 

-.30 

4 

1 

3.45 
2.95 

2.:i5 

.90 
.80 
.T5 
.05 
.55 
.45 

.40 

-.  4(J 

-.40 

-.40 

-.40 

-.40 

-.40   -.40   ,  20 

-  .»)  -.40  '   21 

-.30  1 22 

3.20 

2.75 

.00  !-.30 
.00  1— .40 
.00  i-.ijO 
.00  -.50 
.00  i-.50 
.00  -.30 

-.30 
—  40 
—.50 
—.50 
—.60 
-.30 

5 1 

3.87  ,  2.30 
4.35     2.30 
4. 80     2. 30 

6 

1 

(... 

.30  , 23 

-.30  ' 24 

8 

!.(« 

2.10 

4.65 
3. 15 

2.25 
2.40 

9 

1     .K-)  '  2.JJ5 

-.:*)    1  25 

10 

M)  1  5J.75 

.:« 

-.40 

-.:«)  1 1  26 

3.00 

2.10 

.70  -.39 

-.30 

11 

l.(H)     3.(6 

.25 

-.:«) 

-.:io   27 

3.00 

1.95 

.;»  -.31) 

-.35 

12 

1.20     :3.()6 

.(X) 

—.30 

-  .45    1  28 

3.15 

1.70 

.20 

-.30 

-.36 

13 

L.V)     2. 90 

.00 

-.») 

-.:«) , 1  29 

3.15     1.45 

.10 

-.30 

-.85 

14 

1.75     2.ft5 

.10 

-.»> 

-.:*)  :jo 

3.35     1.30 

.06 

-.80 

-.36 

15 

1.95 

3.05 

.00 

-.31) 

-.»)  1 31 

3.55    

.00 

-.30 

— -•- 

16 

2.(X) 

1 

3.80 

.w 

-.30 

1  -•*•  ' : 

1 

PLATTE    DRAINAGE. 
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NORTH  PLATTE  RIVER  NEAR  GUERNSEY,  WYO. 

This  Station  was  established  by  A.  J.  Parshall  June  14,  1900,  and 
is  described  in  Water-Supply  Paper  No.  49,  page  275.  Results  of 
measurements  for  1900  will  be  found  in  the  Twenty-second  Annual 
Report,  Part  IV,  page  312. 

During  the  years  1900  and  1901  the  gage  rod  was  located  at  the 
county  bridge  about  one-half  mile  northwest  of  Guernsey.  It  was 
found  that  considerable  inconvenience  was  caused  by  sand,  which 
accumulated  about  the  rod  as  the  high  water  subsided  and  which  set- 
tled to  about  the  zero  mark.  With  the  opening  of  the  season  of  1902 
a  new  rod  was  pjaced  about  200  feet  above  the  first  location.  It  was 
fastened  to  one  of  the  piera  of  the  railroad  bridge,  and  was  placed  1 
foot  lower  in  the  water. 

Measurements  are  still  nuide  from  the  county  bridge,  which,  while 
it  does  not  furnish  a  perfect  location  for  measurements,  is  the  best 
yet  found  on  the  river  in  Wyoming. 

The  following  discharge  measurements  were  made  by  A.  J.  Par- 
shall  daring  1901 : 

Li«t  of  discharge  measurements  of  North  Platte  River  near  Guernsey^  Wyo. 


Date. 


1901 

March  17 

Aprils 

AprUa5 

Mayl 


Oase    I     Dis- 
height.  !  charge. 


Dat(« 


Gage 
height. 


1«01. 

Mayl 

May  15 

May  90 

Augnst  29 


Feet. 

2.50 

2.80 

3.80 

-.80 

Dis- 
charge. 


Sec.-ft. 
6,8K4 

7,  an 

9,644 
420 


Daily  gage  height,  in  feet,  of  North  Platte  River  near  Guermtey,  Wyo.,  for  VJOl 


Day. 


Apr.      May.     June.     July.  •  Aug.  ,'  Sept. 


1 

-o.ao 

2 

-  .'.%) 

3 

-  .:« 

4 

-  .:«i 

6 

-  .:*) 

6 

~  .:«) 

7 

-  .25 

8 

-  .jfl) 

9 

-  .15 

10 

-  .10 

11 

12 

00 

(1) 

Vi 

14     

.00 

(«) 

1.5 

ai 

16 

-A) 

17  .- 

IH 

.20 

3f) 

19 

ari 

t        .20 

At) 

21  _ 

(HI 

22 

m 

2:1 

.1(1 

24 

:a> 

25 

.70 

26 

l..N» 

27  ._ 

4.1(1 

2» 

2.1M 

>S»- 

;*l  ._ 

2.:o 

'l.'A) 

31 

2.75 

4.*) 

2.25 

0.00 

-o.eo 

2.tiO 

4.:)o 

l.Ki 

.(N) 

-  .(SO 

2.70 

4.«> 

1.55 

.00 

-  .80 

2.70 

4.U0  ■ 

l.:i5 

--  .30 

-  .80 

3.f«> 

4.7(» 

\.'A) 

-  .30 

-  .00 

3. 10 

4.50 

1. 10 

-  .:«) 

-  .80 

n.m 

4.2») 

1.10 

-  .30 

-  .80 

2.  HO 

:i90 

1.00 

-  .:«) 

-  .»> 

2.70 

:i(io 

\At) 

-  .:«) 

-  .w 

2.H) 

3. :«) 

.Sl»  1 

-  .:io 

-  .80 

2.40 

H.2<» 

..^) 

-  .:«)  1 

-  .80 

2.40 

A.  40 

.60 

.:*) 

-  .m 

2.45 

:i2i» 

.50 

-  .*)  ' 

-  .80 

2.65 

3. :«) 

.45 

-.:*). 

-  .«) 

2.a» 

H.(r» 

.40 

-  .:iO 

-  .70 

:i  10 

4.  so 

.30  1 

-  .3f) 

-  .70 

H. :» 

4.  m 

.:*) 

-  .:«) 

-  .70 

a.  40 

5.44» 

.20 

-  .30 

-  .70 

3.:y»  . 

4.  :r» 

.10 

-  .m 

-  .HO 

'A.m  ' 

:i  .V) 

.«) 

-  .'.*) 

-  .HO 

:i.H» 

'A.  ;r> 

.00 

-  .30 

-   .HO 

4.40 

M.rai 

.(10 

.*) 

-  .70 

4.«"iO 

3.(11 

.00 

-    .:«) 

-  .70 

4.N> 

2.70 

.00 

-  .:#) 

-   .HO 

5. 1:. 

2.  .V) 

.(M) 

-  .40 

-  .HO 

l.H» 

2. 45 

.(1) 

-  .m 

-  .90 

\.:*s 

2.  :;•) 

.(M) 

-  .00 

-  .9r) 

4.10 

2.25 

.(10 

-  .(JO 

-!.(«) 

H.«» 

2.20 

.(■» 

-  .«) 

-1.00 

:ixo 

2.45 

.20 

-    .«0 

-l.w 

4.10 

.00 

-  .00 
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NORTH  PLATTE  RIVER  AT  MITCHELL,   NEBR. 

This  station  was  established  by  O.  V.  P.  Stout  on  June  3,  1901.  It 
rej^laces  the  station  at  Gering,  Nebr.,  which  was  discontinued,  as  the 
narrower  channel  at  Mitchell  seemed  favorable  to  increased  accuracy 
of  gagings,  and,  being  nearer  the  Wyoming  line,  it  serves  better  as 
a  State  line  gaging  station. 

The  gage  consists  of  a  sash  weight  hung  from  a  wire  carrying  an  in- 
dex reading  on  a  horizontal  rod  nailed  to  the  bridge  rail.  The  zero 
of  the  gage  is  8  feet  below  the  bridge  floor  at  the  gage. 

The  observer  is  Earl  Beers,  clerk  in  a  hardware  store  at  Mitchell, 
about  one-half  mile  from  the  bridge.  The  following-discharge  meas- 
urements were  made  by  R.  H.  Willis  and  others  during  1901 : 

lAst  of  discharge  measurements  of  North  Platte  River  at  Mitchell^  Nebr. 


Date. 


1901 

June  21 

Junes 

July  2 

July  11 

July  19 

August  3 

AugruBt  12 


Gage 

DlB- 

height. 

charge. 

Feet. 

Sec.-ft. 

2.82 

8,478 

2.67 

10,521 

1.27 

1,114 

.37 

1,768 

-  .24 

1,048 

-  .38 

1,008 

-  .65 

666 

Date. 


1901 

August  24 

September  8.. 
September  11. 
September  24. 
October  11.... 
October  29.... 
November  26  . 


Oage     1     Dis- 
height.  I  chai^pe. 


Daily  gage  height ^  in  feet,  of  North  Platte  River  at  Mitchell,  Nebr.,  for  1901. 


Day. 

June. 

July. 

1.40 

1.27 

1.21 

1.09 

1.01 

1.00 

.94 

.82 

.65 

.57 

.48 

.31 

.22 

.22 

.11 

.08 

Aug. 
^.28" 

—  '.'55" 

.61) 

-  .66 
.66 
.62 

Sept. 

—0.82 
.81 
.77 
.80 

-  .60 

-  .66 

-  .63 
~  .63 
~  .66 

-  .66 

-  .62 

-  .(» 
.70 

-  .72 
.72 

-  .73 

Oct. 

Nov. 

Day. 

June. 

'july. 

Aug. 

-0.65 
-.66 

—  .Ki 

—  .08 
.65 

—  .70 

Sept. 

-0.73 

—  .75 

—  .75 
-.72 

—  .75 

—  75 

Oct, 

-o.eo 

-  .60 

-  .60 
-.57 

.60 

-  .»! 

-  .«) 

-  .60 
-.60 
-.60 

-  .60 
-.60 

-  .60 

-  .60 

-  .(K 

Nov. 

1 

-0.77 

-  .77 

-  .77 

-  .76 
.76 

-  .75 

-  .75 

-  .76 

-  .77 

-  .75 

-  .71 

-  .78 

-  .67 

-  .60 
.65 

-.60 

-0.60 
-  .60 

1 

" 1 

1 

1 

1 

I 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

2.40 
2.  Of) 
2.50 
2.40 
2.32 
2.22 
1.90 
1.75 
1.60 
1.55 
1.42 
1.41 
1.40 
1.40 

0.06 
.05 
.08 
.01 

2 

3 

4 

6 



6 

7 

-  .70  —  .76 
_  .72  i_  .76 

8 

» 

10 

11 

12 

13 

14 

15 

2.50 
2.:*) 

2.15 
2.15 
2.00 
2.00 
3.00 
2.30 

-  .75 

-  .75 

-  .77 

-  .80 

-  .80 
.72 

-  .82 

-•25 
— .  16 

-.78 

.78 

-  .76 

-Vi-ii 

16 

NORTH  PLATTE  RIVER  AT  NORTH  PLATTE,  NEBR. 

This  station,  which  was  established  in  1894,  is  on  North  Platte  River, 
3.5  miles  above  its  junction  with  South  Platte  River.  It  is  descrilx**! 
in  Water-Supply  Paper  No.  49,  page  277.  During  1901  the  folio win*^ 
discharge  measurements  were  made  by  O.  V.  P.  Stout  and  Frank 
Dobson: 

July  17:  Gage  height,  1.80  feet;  discharge,  9  second-feet. 
December  27:  River  frozen;  discharge,  1,536  second-feet. 


PLATTE   DBAIITAOE. 
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Daily  guge  height,  in  feet,  of  North  Platte  River  at  North  Platte,  Nebr.,  for  1901, 


Day. 

Jan. 

Feb. 

Mar. 

1 

2.10 
2.10 
2.20 
2.90 
2.50 
2.50 
2.50 
2.50 
2.60 
2.50 
2.50 
2.60 
2.60 
2.60 
2.55 
2.60 
2.60 
2.60 
2.70 
2.70 
2.70 
.2.85 
2.90 
3.00 
3.00 
3  00 

2.70 
2.60 
2.50 
2.45 
2.40 
2.50 
2.55 
2.00 
2.60 
2.60 
2.60 
2.60 
2.60 
2.45 
2.55 
2.80 
2.90 
2.90 
2.90 
2.85 
2.80 
2.90 
3.00 
8.00 
8.00 
2.90 
2.95 
3.00 

3.15 
&40 
8.15 
3.20 
8.20 
2.70 
2.30 
2.60 
2.60 
2.40 
2.60 
2.30 
2.20 
2.15 
2.30 
2.20 
2.20 
2.20 
2.50 
2.15 
2.20 
2.20 
2.20 
2.20 
2.10 
2.10 
2.20 
2.00 
2.00 

2 

3 

4. 

5 

6 

i_. . 

8 

9 

10. 

11 

12 

13 

14 

15 

16 

17 

19 

20 

21 

22 

23 

24 

25 

27      . 

3.  a) 

28 

2.95 
2.90 
2.  HO 
2.75 

29 

30 

2.20 

31 

3.20 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

2.60 

2.30 

885 

2.70 

1.10 

1.95 

2.60 

2.90 

a25 

2.60 

1.10 

1.95 

2.60 

8.05 

3.20 

2.60 

1.00 

1.85 

2.40 

aoo 

8.20 

2.60 

.90 

1.95 

2.25 

3.10 

8.40 

2.60 

.80 

2.00 

2.30 

3.10 

3.50 

2.60 

.80 

2.00 

2.25 

3.05 

8.50 

2.45 

.75 

2.00 

2.10 

3.00 

8.60 

2.40 

.80 

2.05 

2.10 

8.00 

3.60 

2.35 

.95 

2.00 

2.30 

8.00 

8.60 

2.25 

.85 

1.95 

2.65 

8.10 

3.60 

2.20 

1.10 

2.10 

2.80 

8.00 

3.90 

2.20 

1.40 

2.15 

2.65 

3.00 

3.40 

2.15 

1.40 

2.15 

2.50 

3.00 

8.45 

2.00 

1.25 

2.00 

2.50 

3.00 

3.60 

1.95 

1.20 

1.85 

2.40 

8.00 

3.50 

1.80 

1.30 

1.75 

2.40 

2.90 

3.45 

1.80 

1.30 

1.70 

2.35 

2.90 

3.35 

1.80 

1.30 

1.75 

2.30 

2.90 

3.30 

1.80 

1.25 

1.90 

2.30 

2.95 

8.60 

1.80 

1.20 

1.90 

2.30 

8.00 

3.35 

1.60 

1.65 

1.85 

2.20 

3.05 

3.20 

1.35 

1.70 

1.70 

2.20 

3.40 

3.45 

1.20 

1.45 

1.60 

2.15 

3.45 

3.25 

1.10 

1.40 

1.60 

2.10 

8.50 

3.20 

1.00 

1.30 

1.60 

2.10 

8.60 

3.05 

1.60 

1.25 

1.60 

2.10 

3.60 

8.00 

1.40 

1.30 

1.50 

2.15 

3.71) 

2.90 

1.25 

1.35 

1.60 

2.30 

3.65 

2.80 

.90 

1.40 

1.60 

2.3[) 

3.50 

2.70 

.80 

1.40 

1.35 

3.40 

1.15 

1.70 

Oct. 

Nov. 

1.60 

2.00 

1.60 

2.00 

1.60 

2.00 

1.65 

2.00 

1.70 

2.00 

1.75 

2.00 

1.95 

1.95 

1.85 

2.00 

1.80 

2.00 

2.00 

2.00 

2.05 

2.00 

2.00 

2.10 

1.85 

2.10 

1  90 

2.10 

1  85 

2.15 

1.90 

2.20 

1.90 

2.20 

1.90 

2.20 

1.90 

2.20 

1.90 

2.20 

2.00 

2.20 

2.00 

2.20 

2.00 

2.20 

2.00 

2.20 

2.00 

2.20 

2.00 

2.20 

2.00 

2.20 

2.00 

2.20 

2.00 

2.10 

2.00 

2.10 

2.00 

SOUTH  FORK  OF  SOUTH  PLATTE  RIVER  AT  CHEESMAN,  COLO. 

The  following  statement  of  the  flow  of  the  South  Fork  of  South 
Platte  River  at  Lake  Cheesman  was  furnished  through  the  courtesy 
of  C.  L.  Harrison,  chief  engineer  of  the  Denver  Union  Water  Com- 
pany, who  has  daily  measurements  made  at  that  point. 

Observations  were  commenced  on  July  31,  1899,  and  the  record  for 
that  year  is  published  in  Water-Supply  Paper  No.  37,  page  223. 

Discharge  in  second-feet  of  South  Fork  of  South  Platte  River  at  Cheesman,  Colo,, 

for  1901, 


Month. 


January.. 
February 

March 

April 

May 

June 


Maxi- 
mtiin. 


I    Mini- 
'    mnin. 


16 

19 

95 

3M 

567 

600 


Average. 


Month. 


13  U     July 

12  15      AugUHt 

17  !  67  I ,  September 

67  198      October... 

105  I  341      November 

70  260   I  December. 


Maxi- 

Mini- 

mum. 

mum. 

195 

30' 

753 

172 

295 

120 

134 

65 

134 

85 

825 

85 

Average. 


92 
342 
106 

99 

104 
88 


30 


OPEBATION8    AT   BIVJEB   STATIONS,  1901. PART  H.        [no.». 


SO¥TH  PLATTE   RIVER  AT  DENVER,  COLO. 

This  station  is  located  at  the  Fifteenth  street  bridge  iu  the  city  of 
Denver,  a  short  distance  below  the  mouth  of  Cherry  Creek,  and  is 
described  in  Water-Supply  Paper  No.  49,  page  281.  It  was  estab- 
lished July  15,  1805,  and  has  been  maintained  continuously.  Results 
of  measurements  for  19()0  will  be  found  in  the  Twenty-second  Annual 
Report,  Part  IV,  page  319.  During  1901  the  inclined  gage  on  the  right 
bank  of  the  river,  a  short  distance  below  the  bridge,  was  used,  the 
observations  having  been  made  by  S.  M.  Matlock  and  his  successor, 
J.  A.  Banning,  water  commissioners  of  water  district  No.  2,  in  which 
Denver  is  located.  During  1901  four  gagings  were  made  at  this  point 
as  given  below.  The  daily  gage  height,  with  corresponding  discharge, 
was  published  in  the  Denver  papers  by  the  United  States  Weather 
Bureau. 

April  30:  Gage  height,  6.70  feet;  discharge,  830  second-feet. 
May  11:  Gage  height,  5.67  feet;  discharge,  270  second-feet. 
Jnne  38:  Gage  height,  5.50  feet;  discharge,  193  seoond-feet. 
August  7:  Gage  height,  6.30  feet;  discharge,  676  second-feet. 

Daily  gage  height y  in  feet,  of  South  Platte  River  at  Denver,  Colo,,  for  1901. 


Day. 


Jan. 


Feb. ,  Mar.  I  Apr. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 

28 

23 

24 

25 

28 

27 

28 

29 

ao 

31 


5. 
5. 
6. 
5. 


5.50 
5.60 
5.50 
5.50 
5.40 
5.40 
5.50 
5.40 
40 
40 
40 
40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.30 


5.30 
5.30 
5.30 
5.30 
5.3() 
5.30 


30 
30 
30 
5.40 
5.40 
5.40 
5.40 
40 
40 
40 
5.40 
5.50 
60 
50 
5.50 
5.50 
5.50 
5.60 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 


5. 
5. 
5. 


5. 
5. 


5.40 
5.40 
5.40 
5.40 
5.40 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 


I 


5. 
5. 
5. 
5. 
5. 


50 
50 
50 
40 
40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.70 
5.70 
5.70 
5.70 

5.eo 

5.60 
5.50 

5.50 


60 
60 
50 
60 
60 
60 
50 
5.60 
5.80 
5.80 
5.90 
5.90 
5.60 
5.90 
5.90 
5.90 
5.80 
5.70 
5.70 
5.70 
6.40 
6.70 
6.80 
6.80 
6.80 
6.90 
6.80 
6.75 
6.60 
6.50 


May.  June 


1 


6.80 
6.50 
8.55 
6.50 
6.40 
6.40 
6.40 
6.10 
5.50 
5.60 
5.60 
5.60 
5.00 
5.00 
5.20 
5.55 
5.60 
5.85 
5.80 
6.00 
6.00 
6.50 
8.50 
6.80 
6.60 
6.40 
6.40 
6.30 
8.30 
6.80 
6.65 


6.85 
6.80 
7.00 
8.90 
6.80 
6.60 
6.00 
5.50 
5.80 
8.20 
6.10 
6.00 
6.20 
6.30 
7.15 
7.00 
7.10 
8.80 
8.55 
8.70 
8.60 
6.65 
6.40 
6.50 
8.20 
5.55 
5.00 
5.30 
5.50 
5.70 


July. 
5.70 

Au«. 
5.60 

Sept. 

Oct. 

1 

Nor. 

5.85 

5.25 

4.20 

5.70 

5.80 

8.00 

5.40 

4.80 

5.95 

5.60 

5.80 

5.20 

4.80 

8.25 

5.85 

6.00 

5.20 

4.80 

8.20 

5.60 

5.85 

5.00 

4.50 

6.10 

5.80 

5.80 

4.80 

4.50 

5.90 

8.32 

5.75 

4.80 

4.70 

5.75 

8.20 

5.70 

4.50 

4.70 

5.70 

8.20 

5.80 

4.90 

4.80 

5.65 

8.20 

5.80 

4.85 

4.85 

5.65 

8.15 

5.80 

5.00 

5.00 

5.55 

5.85 

5.80 

5.00 

5.00 

5.50 

5.00 

5.50 

4.80 

5.00 

5.80 

5.85 

6.80 

4.70 

4  HO 

5.80 

6.76 

6.30 

5.  GO 

4.60 

5.80 

5.70 

5.20 

5.00 

4.00 

5.66 

5.60 

5.20 

5.00 

4.80 

5.45 

5.80 

5.00 

5.00 

4.80 

5.35 

5.90 

6.10 

5.00 

6.00 

5.25 

5.90 

580 

5.00 

5.00 

5.90 

5.85 

5.15 

6.00 

5.00 

4.80 

5.90 

5.00 

6.00 

4.60 

4.50 

8.00 

5.00 

5.00 

4.75 

4.50 

5.95 

4.70 

4.90 

4.80 

4.80 

5.86 

4.70 

4.90 

4.90 

4.70 

6.76 

4.80 

4.80 

5.00 

4.90 

5.60 

5.00 

4.60 

4.70 

5.80 

5.60 

5.20 

4.00 

4.80 

5.40 

5.65 

5.20 

4.60 

5.00 

5.50 

5.95 

5.20 

4.80 

5.10 

5.55 

8.00 

4.60 

5.91 
5.31 
5.00 
5.25 
5.35 
5.40 
5.60 
5.50 
.5.50 
5.50 
5.30 
5.30 
5.00 
5.10 

5.ao 

5.10 
5.50 
5.7D 
5.70 
5.70 
5.80 
5.80 
5.80 
5.80 
5.ttl 
5.70 
5.65 
5.50 
5.40 
5.70 
5.40 
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BEAR  CREEK  NEAR  MORRISON,  COLO. 

The  station  was  established  April  16,  1899,  and  is  located  just  above 
the  little  town  of  Morrison.  It  is  described  in  Water-Supply  Paper 
No.  49,  page  284.  As  in  previous  j^ears,  the  station  is  maintained 
through  cooperation  with  the  Denver  Union  Water  Company,  the  obser- 
vations being  made  by  S.  Hebrew,  an  employee  of  the  company. 
Results  of  measurements  for  1900  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  lY,  page  321.  A  measurement  was  made  by 
A.  L.  Fellows,  on  May  10,  1901,  the  discharge  found  being  88  second- 
feet  for  a  gage  height  of  4. GO  feet.. 

Daily  gage  lieight,  in  feet,  of  Bear  Creek  near  Morrison^  Colo.,  for  1001. 


Day. 

Apr. 

1 

1.50 

2 

1.15 

3 

1.70 

4 

1.85 

5 

6 

1.70 
1.75 

0m 

I,....-.... .-.-. .. 

2.05 

i< 

l.HO 

H 

1.90 

JU 

1.75 

11  

1.60 

\'^ 

2.05 

l:j 

1.95 

14 

2.00 

15 

2.65 

U>  

2.10 

17 

1.80 

1^ 

2.10 

\\^ 

2.80 

1Si\ 

2.90 

21 

4.10 

22. 

4.20 

2^ 

4.40 

24 

4.25 

25 

4.20 

W 

4.50 

27 

4.40 

2K 

4.45 

2» 

4.60 

3U 

6.00 

31 

May.    June.  ;  July 


1 

4.(55 

4.40 

4.  HO 

4.45 

4.75 

4.65 

4.45 

4.40 

4.45 

4.25 

4.60 

4.26 

4.35 

4.40 

4.25 

4.40 

4.15 

4.35 

4.25 

4.45 

4.35 

4.35 

4.^ 

4.25 

4.15 

4.20 

4.15 

4.46 

4.25 

4.95 

4.25 

4.45 

4.50 

4.45 

Aug.   ;  Sept. 


0<'t.    '  Nov.       Dec. 


4.35. 

4.55 

4.70 

4.85 

4.70 

4.30 

4.60 

4.50 


4. 
4. 
4. 
4. 
4. 


45 
45 
35 
35 
25 


4.45 
4.45 
4.86 
4.35 
4.65 
4.65 
4.50 
4.45 
4.40 
4.35 
4.25 
4.25 
4.16 


4.25 


4. 15 
4.06 
3.90 
3.76 
3.65 
3.45 
3.45 
3.35 
3.25 
3.55 
3.45 
3.55 
8.35 
3.30 
3.25 
3.05 
2.95 
2.75 
2.55 
2.45 
2.35 
2.25 
2.06 
1.85 
2.30 
2.15 
2.90 
2.65 
2.35 
2.15 
2.05 


1.95 
1.85 
2.20 
3.70 
2.90 
2.55 
2.65 
2.76 
2.65 
2.35 
2.15 
1.95 
1.80 
1.66 
1.65 
1.60 
1.70 
2.00 
8.25 
2.90 
2.80 
2.55 
2.40 
2.25 
2.16 
1.95 
1.80 
2.30 
3.65 
4.55 
8.75 


2.90 
2.65 
2.65 
2.45 
2.60 
2.35 
2.20 
2.10 
2.00 
1.85 


75 
70 


1.00 


1.60 
1.45 
1.40 
1.36 
1.30 
1.60 
1.45 
1.40 
1.40 
1.30 
1.30 
1.30 
1.40 
1.46 
1.40 
1.35 
1.35 


1.40 


1. 
1. 
1. 
1. 
1. 
1. 


35 
86 
30 
.80 
65 
75 
1.65 
1.55 
1.65 
1.&5 
1.90 
2.05 


05 
86 
75 
66 
65 
00 
60 
70 
70 

eo 

1.80 
1.50 
1.60 
1.60 
1.70 
1.70 
1.66 
1.65 


1.60 
1.65 
1.65 
1.65 
1.45 
1.46 
1.85 
1.3"> 
1.65 
1.65 
1.55 
1.45 
1.45 
1.35 
1.25 
1.15 
1.15 
1.05 
1.15 
1.80 
1.36 
1.40 
1.40 
1.80 
1.15 
1.25 
1.15 
1.16 
1.25 
1.45 


1.85 
1.86 
1.45 
1.55 
1.55 
1.60 
1.70 


CLEAR  CREEK  AT  FORKSCREEK,  COLO. 

The  station  was  established  May  29,  1899,  and  has  been  continued 
through  the  irrigation  seasons  of  1899, 1900,  and  1901.  It  is  described 
in  Water-Supply  Paper  No.  49,  page  285.  During  the  last  two  years 
the  observer  has  been  E.  A.  Schrura,  station  agent  at  Forkscreek, 
-who  has  voluntarily  made  the  readings.  Results  of  measurements 
for  1900  will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV, 
page  322.  During  1901  one  measurement  was  made  by  A.  L.  Fellows 
on  May  8,  when  the  discharge  was  231  second-feet  and  the  gage 
height  2.25  feet. 
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Daily  gage  height,  in  feet ,  of  Clear  Creek  at  Forkscreeky  Colo.,  for  Mmi. 


Day. 

May. 

Juno. 

3.35 
8.45 
3.85 
3.80 
8.80 
8.25 
3.85 
8.49 
3.60 
3.65 
8.65 
3.50 
8.50 
8.56 
3.60 
3.25 
8.80 
8.80 
8.80 
3.35 
8.46 
8.55 
8.70 
3.70 
3.65 
3.60 
8.60 
3.50 
3.50 
8.60 

July. 

3.55 
3.50 
3.40 
3.40 
3.30 
3.30 
3.20 
3.20 
3.10 
3.15 
3.10 
3.15 
3.10 
8.00 
2.90 
2.80 
2.90 
2.85 
2.80 
2.80 
2.70 
2.70 
2.70 
2.75 
2.80 
2.70 
2.70 
2.60 
2.60 
2.50 
2.40 

Aug. 

2.30 
2.25 
2.21) 
2.70 
2.55 
2.60 
2.80 
2.75 
2.65 
2.65 
2.60 
2.50 
2.40 
2.40 
2.40 
2.80 
2.85 
2.80 
2.20 
2.85 
2.20 
2.20 
2.20 
2.20 
2.15 
2.10 
2.10 
2.10 
2.80 
2.30 
2.25 

Sept. 

2.30 
2.21) 
2.15 
2.10 
2.111 
2.0(» 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 

i.9r) 

1.80 
1.80 
1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.&5 

<>t. 

1.60 
1.60 
1.80 
1.60 
1.70 
1.70 
1.70 
1.70 
l.Tt) 
1.70 
1.75 
1.75 
1.&5 
1.60 
1.76 
1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.60 

Nov. 

1 

1.60 

2 

1.0) 

3 

1.50 

4 

I.Hi 

5 

l.HIl 

6 - 

1.0> 

7 

1.60 

8 

2.80 
2.30 
2.55 
2.60 
2.76 
2.80 
2.80 
2.95 
8.00 
3.10 
3.25 
3.45 
3.80 
3.85 
8.75 
8.65 
3.60 
3.50 
3.45 
3.55 
3.67 
8.60 
3.56 
3.50 

1.50 

9 

1.50 

10 

1.:^) 

11 

1.35 

12 

1.30 

13 

!.!« 

14 

1.35 

16 

1.40 

16 

1.40 

17 

1.40 

18 

l.:)o 

19 

1.30 

20 

21 

22 

28 

24 

l.») 
1.35 
1.40 
1.40 
1.40 

26 

1.40 

26 

1.4'> 

27 : 

1.4'i 

28 

1.45 

29 

1.4n 

30 

1.4«l 

31 

SOUTH  BOULDER  CREEK    NEAR  MARSHALL,    COLO. 

This  station,  which  was  established  in  April,  1888,  and  which  has 
been  maintained  during  a  portion  of  each  year  since,  except  during 
1893  and  1894,  is  located  at  the  mouth  of  the  canyon  from  which  the 
stream  issues  about  3  miles  west  of  the  Colorado  and  Southern  Rail- 
way station  at  Marshall.  It  is  described  in  Water-Supply  Paper  No. 
49,  page  286.  The  observer  during  1901  was  Miss  Blanche  Barber, 
who  lives  near  by.  Results  of  measurements  for  1900  will  be  found 
in  the  Twenty-second  Annual  Report,  Part  IV,  page  323.  During  1901 
one  measurement  was  made  by  John  E.  Field  on  May  3,  when  the 
discharge  was  128  second-feet  for  a  gage  height  of  2  feet. 
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Daily  gage  height,  in  feet,- of  South  Boulder  Creek  near  Marshall ,  Colo,,  for  1901. 


1. 

2. 


4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

ao- 

21. 
22- 
23- 
24. 
25- 
25. 
27. 
28. 
29. 
30. 
31. 


Day. 


Mar. 


1.06 


Apr. 

May. 

June. 

July. 

Aug. 

l.OB 

2.00 

2.50 

2.36 

1.60 

1.15 

2.10 

2.46 

2.86 

1.55 

1.15 

2.05 

2.60 

2.45 

1.60 

1.06 

1.85 

2.36 

2.36 

1.75 

1.15 

1.80 

2.36 

2.30 

1.66 

1.10 

1.80 

2.35 

2.25 

1.60 

1.25 

1.75 

2.86 

2.15 

1.65 

1.20 

1.66 

2.45 

2.15 

1.76 

1.20 

1.70 

2.56 

2.10 

1.66 

1.10 

1.75 

2.55 

2.10 

1.60 

1.15 

1.90 

2.56 

2.16 

1.60 

1.20 

1.85 

2.45 

2.15 

1.66 

1.20 

1.95 

2.45 

2.06 

1.50 

1.36 

1.85 

2.60 

1.96 

1.50 

1.25 

1.85 

2.65 

1.96 

1.50 

1.30 

1.95 

2.45 

1.90 

1.50 

1.10 

2.20 

2.35 

1.90 

1.50 

1.36 

1.70 

2.35 

1.80 

1.50 

1.45 

2.36 

1.80 

1.50 

1.55 

2.45 

1.80 

1.50 

1.85 

2.50 

1.80 

1.60 

1.90 

2.60 

1.80 

1.45 

2.00 

2.60 

1.80 

1.45 

2.00 

2.66 

1.80 

1.45 

2.00 

2.60 

1.75 

1.40 

1.80 

2.35 

2.60 

1.75 

1.40 

1.75 

2.30 

2.56 

1.75 

1.40 

1.80 

2.50 

2.45 

1.70 

1.40 

1.95 

2.45 

2.40 

1.65 

1.45 

2.00 

2.50 

2.40 

1.66 

1.45 

2.60 

1.60 

1.45 

Sept. 


1.40 
1.40 
1.35 
1.30 
1.30 
1.30 
1-30 
1.30 
1.30 
1.30 


26 
25 
20 
20 
20 
20 
20 
20 
20 
1.20 
1.20 
1.20 
1.20 
1.15 
1.15 
1.15 
1.15 
1.15 


BOULDER  CREEK  NEAR  BOULDER,   COLO 

The  gaging  station  is  located  1^  miles  above  the  town  of  Boulder, 
where  the  stream  issues  from  the  mountains,  and  is  described  in 
Water-Supply  Paper  No.  49,  page  287.  The  observer  for  1901  was 
Mrs.  Carrie  Osgood,  who  lives  near  by.  The  results  of  measurements 
for  1900  will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV, 
page  324.  During  1901  one  measurement  was  made  by  John  E.  Field 
on  May  2,  when  the  discharge  was  244  second-feet  for  a  gage  height 
of  1.65  feet. 
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Daily  gage  height,  in  feet,  of  Boulder  Creek  near  Boulder,  Colo.,  for  1901. 


» 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

0.80 
.68 
.68 
.60 
.66 
.62 
.60 
.60 
.60 
.62 
.60 
.56 
.58 
.50 
.48 
.48 
.48 
.45 
.52 
.46 
.46 
.45 
.46 
.42 
.40 
.40 
.48 
.42 
.85 
.36 

Oct. 

Nov. 

Dec. 

1 

0.80 

.80 

.22 

.30 

.30 

.80 

.85 

.38 

.38 

.85 

.40 

.45 

.50 

.50 

.45 

.40 

.42 

.42 

.58 

.76 

1.10 

1.25 

1.25 

1.30 

1.38 

1.38 

1.38 

1.42 

1.48 

1.60 

1.70 
1.72 
1.78 
1.67 
1.60 
1.65 
1.66 
1.40 
1.36 
1.80 
1.35 
1.50 
1.56 
1.65 
1.70 
1.90 
1.90 
8.00 
8.05 
8.30 
8.45 
8.60 
8.66 
8.88 
8.80 
8.10 
8.10 
8.18 
8.10 
2.10 
2.12 

2.06 
2.00 
2.05 
2.06 
1.96 
1.90 
2.00 
2.05 
2.80 
8.80 
8.15 
2.20 
2.20 
2.30 
2.80 
2.15 
1.95 
1.90 
2.00 
2.16 
2.40 
2.60 
2.85 
2.60 
2.46 
2.52 
8.88 
8.16 
8.18 
8.15 

8.15 

8.18 
8.18 
8.06 
1.90 
1.85 
1.85 
1.75 
1.76 
1.78 
1.76 
1.78 
1.68 
1.68 
1.78 
1.70 
1.68 
1.65 
1.55 
1.56 
1.58 
1.50 
1.52 
1.50 
1.80 
l.ft) 
1.75 
1.70 
1.48 
1.45 
1.42 

1.48 

1.48 

1.40 

1.70 

1.42 

1.35 

1.30 

1.32 

1.85 

1.18 

1.16 

1.18 

.98 

.90 

.90 

1.00 

1.08 

.96 

.90 

.75 

.75 

.70 

.78 

.68 

.62 

.62 

.62 

.62 

.68 

.95 

1.00 

0.32 
.36 
.88 
.30 
.82 
.36 
.88 
.45 
.42 
.82 
.32 
.48 
.48 
.45 
.40 
.35 
.30 
.82 
.85 
.32 
.30 
.32 
.82 
.»2 
.32 
.30 
.80 
.82 
.82 
.80 
.40 

0.28 
.85 
.85 
.85 
.25 
.85 
.28 
.88 
.28 
.25 
.88 
.28 
.82 
.82 
.32 
.80 
.28 
.85 
.85 
.28 
.88 
.80 
.88 
.18 
.18 
.22 
.80 
.18 
.18 
.80 

0.20 

2 

.28 

8 

.se 

4 

.18 

6 

.12 

6 

.12 

7 

.L5 

8 

.12 

9 

.12 

10 

.18 

11 

.15 

12 

.18 

13 

.18 

14 

.10 

15 

.15 

16 

.12 

17 

.12 

18 

.18 

19 

.18 

20 

.18 

21 

•   -» 

22 

.88 

23 

.» 

24 

.15 

25 

.18 

26 

.12 

27 

.10 

28 

.10 

29 

.18 

30 

.16 

81 

.15 

ST.  VRAIN  CREEK  NEAR  LYONS,  COLO. 

The  station  at  Lyons  is  about  a  half  mile  southeast  of  the  town,  and 
is  below  the  junction  of  the  north  and  south  forks.     It  is  described  in 
Water-Supply  Paper  No.  49,  page  288.     Records  of  the  flow  of  the  creek 
at  or  near  Lyons  have  been  kept  since  April,  1888,  except  during  the 
years  1893  and  1894,  but  the  station  was  not  put  in  its  present  condi- 
tion until  May  5,  1899,  since  which  date  records  have  been  kept 
throughout  each  irrigation  season.     Results  of  measurements  for  1900 
are  published  in  the  Twenty-second  Annual  Report,  Part  IV,  page 
325.     Supply  ditch  diverts  water  above  the  station,  and  its  discharge 
should  be  added  to  that  of  the  creek  in  order  to  obtain  the  total  run- 
off of  the  basin.     The  observer  during  the  year  1901  was  L.  H.  Dick- 
son, commissioner  of  the  St.  Vrain  water  district,  who  kept  up  tlie 
readings  during  the  irrigation  season.     Weekly  records  of  the  dis- 
charge at  this  point  have  been  furnished  to  the  Longmont  papers. 
One  measurement  was  made  during  1901  by  J.  E.  Field,  May  2,  when 
the  discharge  was  278  second-feet  for  a  gage  height  of  3.20  feet. 
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DdHy  gage  height,  in  feet ,  of  St.  Vrain  Creek  near  Lyons,  Colo.,  for  190  J. 


Day. 

Apr. 

Hay. 

June. 

July. 

Aug. 

Sept. 

2.42 
2.40 
2.40 
2.60 
2.45 
2.45 
2.45 
2.45 
2.40 

2.  a) 

2.30 
2.25 
2.20 
2.18 
2.18 
2.18 
2.15 
2.15 
2.15 
2.10 
2.10 
2.10 
2.10 
2.80 
2.05 
2.02 
2.00 
2.00 
2.05 
2.  OB 

Oct. 

2.02 
2.02 
2.02 
2.00 
2.00 
2.12 
2.12 
2.12 
2.10 
2.10 
2.10 
2.10 
2.12 
2.12 
2.10 
2.10 
2.05 
2.05 
2.00 
2.00 
2.00 
2.05 
2.05 
2.05 
2.00 
2.00 
1.95 
1.95 
1.95 
2.00 
2.00 

Nov. 

1 

1.80 
1.90 
2.00 
2.00 
1.90 
1.9B 
1.95 
1.98 
1.95 
1.90 
1.90 
1.95 
2.15 
2.25 
2.45 
2.35 
2.25 
2.40 
2.50 
2.68 
2.85 
8.00 
8.00 
8.05 
8.05 
2.95 
2.95 
2.  A) 
2.90 
8.10 

a20 
8.20 
8.10 
8.05 
2.70 
2.80 
2.75 
2.75 
2.75 
2.80 
8.04 
8.05 
8.06 
8.04 
8.04 
8.05 
8.80 
8.80 
8.85 
8.60 
8.90 
8.90 
8.50 
8.45 
8.55 
8.45 
8.68 
8.75 
8.80 
8.55 
8.60 

8.45 
8.45 
8.60 
a80 
3.85 
3.25 
3.85 
3.55 
8.90 
3.80 
8.85 
8.60 
8.55 
3.58 
3.65 
3.45 
3.80 
3.38 
3.55 
3.60 
3.60 
8.80 
4.00 
8.95 
8.85 
3.80 
3.75 
3.65 
3.65 
3.70 

3.60 
8.65 
8.65 
3.65 
8.45 
8.32 
3.80 
8.80 
8.80 
8.88 
3.42 
8.42 
8.25 
8.15 
8.20 
3.22 
3.15 
2.95 
2.92 
2.95 
8.20 
8.10 
3.05 
2.92 
3.10 
8.10 
8.80 
8.10 
8.05 
8.00 
2.90 

2.85 
2.80 
2.95 
3.00 
3.10 
3.00 
3.05 
2.95 
3.15 
3.00 
2.92 
2.82 
2.72 
2.70 
2.68 
2.65 
2.65 
2.65 
2.65 
2.60 
2.00 
2.60 
2.60 
2.50 
2.50 
2.50 
2.47 
2.45 
2.45 
2.45 
2.42 

2.00 

2 

.3 

2.00 
2  00 

4 

2.00 

5 

1  90 

6 

1.90 

7 

1.90 

8 

1.90 

9 

1.90 

ID 

1.95 

11 

12 

1.95 
1.95 

13 

1.90 

14 

1.85 

15 

1.80 

16 

1.90 

17 

1.90 

18 

1.90 

19 

1.90 

20 

1.85 

21 

1.85 

22 

1.90 

23 

1.95 

24 

1.90 

25 

1.85 

26 

1.80 

1.85 

28 

1.85 

29 

1.85 

3r> 

1.95 

31 

Daily  gage  height,  in  feet,  of  supply  ditch  near  l/yons,  Colo.,  for  1901. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

0.40 
.40 
.45 
.60 
.72 
.55 
.56 
.62 
.70 
.55 
.65 
.40 
.40 
.35 
.35 
.35 
.40 
.40 
.40 
.40 
.50 
.50 
.50 
.50 
.40 
.40 
.40 
.40 
.40 
.40 
.40 

Sept. 

0.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.35 
.30 
.80 
.30 
.30 
.30 
.30 
.30 
.30 
.80 
.30 

.a) 

.30 
.30 

Oct. 

0.30 
.80 
.80 
.30 
.30 
.80 
.80 
.30 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.30 
.3t) 
.30 
.30 
.30 
.30 
.40 
.40 

■.^ 

.40 

.:«) 

.30 

Nov. 

1 

0.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.80 
.80 
.80 
.80 
.30 
.80 
.80 
.80 
.30 
.60 
.80 
.80 
.80 
.80 
.80 

0.80 

.80 

.80 

.80 

.80 

1.25 

1.25 

1.25 

1.25 

1.25 

.85 

.86 

.85 

.60 

.60 

.60 

1.20 

1.00 

1.00 

1.45 

1.50 

1.50 

1.20 

1.20 

1.20 

1.20 

1.20 

1.35 

1.52 

1.25 

1.25 

1.20 

.90 

1.00 

.80 

.90 

.90 

.67 

.75 

1.30 

1.35 

1.45 

1.15 

1.00 

1.00 

1.00 

.70 

1.15 

1.10 

1.10 

1.25 

1.30 

1.15 

1.00 

1.15 

1.30 

1.40 

1.50 

1.45 

1.42 

1.20 

1.22 
1.00 
.75 
.70 
.50 
.58 
.52 
.60 
.40 
.70 
.65 
.60 
.45 
.35 
.40 
.60 
.66 

.80 
.85 
.85 
.40 
.20 
.30 
.40 
.40 
.80 
.75 
.43 
.48 
.40 

0.80 

2 

.80 

3 

.80 

4 

.80 

5 

.80 

6 

.30 

4 . ^. 

.80 

8 

.30 

9 

.80 

10 

.80 

11 

.80 

12 

.80 

13 

.80 

14 

.80 

L5 

.80 

16 

.80 

17 

.80 

IB 

.90 

19 

.80 

20 

.80 

21 

.80 

22 

23 

.80 
.80 

24 

.30 

25 

.45 

2B 

.45 

27 

.45 

28 

.45 

29 

.65 

30 

.80 

81 
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OPERATIONS    AT   BIVEB  8TATIOKS,  1901. — ^PABT  H.       [no.  66. 


BIG  THOMPSON  GBEEK  NEAR  ARKINS,  COLO. 

Records  of  the  flow  of  this  stream  were  be^n  in  April,  1888,  and 
have  been  maintained  for  a  portion  of  each  year  since,  with  the  excep- 
tion of  the  3'^ears  1893  and  1894.  The  station  was  established  at  its 
present  location  on  April  1,  1899.  The  only  diversion  above  the  gag- 
ing station  is  Handy  ditch,  a  record  of  the  gage  heights  of  which  is 
kept  by  the  water  commissioner  of  the  district,  J.  M.  Wolaver,  who 
has  also  kept  the  records  of  Big  Thompson  Creek  at  this  point  during 
the  first  part  of  1901.  An  estimate  of  the  discharge  for  the  entire 
season  was  made  by  E.  G.  McKinney,  who  succeeded  Mr.  Wolaver. 
The  appended  table  of  daily  discharge  includes  the  flow  of  Buckhom 
Creek  and  of  the  Big  Thompson  and  Ilandj^  ditches.  A  description 
of  the  station  was  published  in  Water-Supply  Paper  No.  49,  page  290. 
Results  of  measurements  for  1900  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  326.  A  measurement  was  made  May  1, 
by  J.  E.  Field,  when  the  discharge  was  found  to  be  22C  second-feet 
for  a  gage  height  of  1.30  feet. 

Daily  discharge,  in  second-feet,  of  Big  Thompson  Creek  near  ArJdns,  Colo,, 

for  1901. 


Day. 

Apr. 

May. 

June. 

Jtdy. 

AXLg. 

265 
265 
265 
355 
365 
355 
355 
506 
606 
404 
370 
355 
255 
255 
220 
220 

Sept. 

110 

110 

95 

110 

96 

96 

110 

110 

110 

80 

80 

80 

80 

70 

70 

60 

Day. 

Apr. 

May. 

764 
708 
866 

018 
862 
806 
077 
072 
022 
899 
806 
884 
801 
026 
026 

June. 

July. 

426 
425 
28> 
366 
856 
865 
306 
808 
808 
966 
855 
808 
808 
806 
266 

Aug.   J 

Sept- 

1 

288 
283 
283 
305 
310 
252 
243 
208 
265 
266 
304 
312 
406 
366 
519 
671 

806 
876 
919 
919 
648 
620 
620 
026 
866 
944 
1,115 
980 
806 
870 
800 
910 

976 
975 
861 
811 
741 
625 
583 
667 
557 
761 
864 
761 
710 
608 
657 
557 

17 

740 

740 

616 

810 

864 

990 

1,092 

1,143 

1,127 

882 

864 

810 

810 

790 

256 

220 

220 

255 

255 

220< 

180' 

180, 

150) 

180  1 

140  , 

140  ' 

140  1 

140  . 

140 

1 

611 

2 

18 

» 

3 

19 

Xi 

4 

20 

21 

5n 

6 

ho 

6 

22 

40 

43 

55 

80 

105 

132 

160 

180 

283 

55 

7 

23 

r^ 

8 

24 

55 

9 

26 

44 

10 

26 

44 

11 

27 

44 

12 

28 

44 

13 

29 

44 

14 

30 

44 

15 

81 

16 

CACHE  LA  POUDRE  RIVER  NEAR  FORT  COLLINS,  COLO. 

This  station,  which  was  established  in  1884,  is  about  15  miles  above 
Fort  Collins.  Since  its  establishment  it  has  been  maintained  under 
the  direction  of  Prof.  L.  G.  Carpenter,  of  the  Colorado  State  Agricul- 
tural College.  The  records  are  from  the  figures  published  by  Profes- 
sor Carpenter  in  the  daily  papers.  A  description  of  the  station  and 
figures  of  daily  discharge  for  the  year  1900  will  be  found  in  Water- 
Supply  Paper  No.  49,  page  291.  Results  of  measurements  for  1900 
are  published  in  the  Twenty-second  Annual  Report,  Part  IV,  i)age  3f  7. 
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r Fort  CoUint,  Colo., 


Apr.      May.     June.     July.      Aug.  '  Bei>t.      Oct. 


m 

•  Approximated. 

SOUTH   PUATTE  RIVER  AT  KERSEY,  COLO. 

This  station  vf&a  established  April  27,  1901,  at  Kersey,  a  station  ou 
the  Union  Pacific  Railroad,  about  0  miles  east  of  Greeley,  at  a  bridge 
1^  miles  north  of  the  railroad  station  itself.  This  station  was  intended 
to  take  the  place  of  the  one  previously  maintained  at  Orchard,  Colo. 
This  point  was  selected  on  account  of  the  regularity  of  the  channel 
and  the  fact  that  there  was  a  wagon  bridge  crossing  the  river  from 
which  gagings  could  be  made  in  high  water.  It  is  of  particular  value 
owing  to  the  fact  that  the  point  is  just  below  all  the  important  tribu- 
taries of  the  South  Platte,  which  derive  their  supply  from  the  moun- 
tain region.  It  is  also  at  about  the  point  where  water  could  be  used 
to  the  best  advantage  for  storage  in  reservoirs  along  South  Platte 
River  in  northeastern  Colorado.  The  observer  is  Edward  K,  Plumb, 
who  lives  near  the  bridge  and  visits  the  rod  once  each  day.  The  gage 
rod  consists  of  a  vertical  2  by  G  inch  timber,  8  feet  long,  marked  in 
feet  and  tenths  and  spiked  to  the  downstream  side  of  the  third  pile  of 
the  bridge  from  its  south  end.  The  initial  point  for  soundings  is  the 
right  bank,  downstream  side,  the  bridge  being  marked  every  10  feet. 
The  right  bank  is  high  and  not  liable  to  overflow,  bat  the  left  is  low 
and  water  spreads  over  a  considerable  distance  at  high  stages. 
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The  following  discharge  measurements  were  made  by  John  E.  Field 
and  A.  L.  Fellows  during  1901: 

April  27:  Gkige  height,  8.70  feet;  discharge,  1,818  second-feet. 
May  14:  Gage  height,  1.28  feet;  discharge,  74  second-feet. 
June  21:  Gage  height,  4.20  feet;  discharge,  2,580  second-feet. 


Daily  gage  height,  in  feet,  of  South  Platte  River ^t  Kersey,  Colo.^  for  1901. 


Day. 

May. 

June. 

• 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

8.  GO 

aao 

8.30 

aao 

3.20 
3.10 
2.80 
2.50 
2.10 
1.80 
1.80 
1.50 
1.40 
1.25 
1.20 
1.25 
1.25 
1.25 
2.25 
4.60 
5.25 
6.55 
5.20 
4.20 
4.20 
4.00 
3.80 
3.60 
3.50 
8.50 
a  80 

a70 
a  85 
a5o 
a  60 
ass 
a  20 

2.60 
2.20 
2.80 

a  00 
a  80 

4.25 
4.00 

a  35 
a  50 

5.95 
5.80 
5.00 
4.50 
4.00 
4.00 
a  95 

a  90 
a  90 
a  90 
a60 

2.70 
2.50 
2.30 
2.26 

2.20 
2.10 
2.10 
2.00 
1.95 
1.90 
1.90 
1.90 
1.90 
1.85 
1.85 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 

1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1,80 
1.80 
1.80 
1.80 
1.80 
1.85 
1.85 
1.85 
1.85 
1.85 
1.90 
1.90 
4.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 

1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
2.60 
2.40 
2.55 
2.70 
2.80 
2.20 
2.15 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.95 
1.95 
1.95 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.10 
2.10 
2.20 
2.35 
2.36 
2.35 
2.85 
2.80 
2.30 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 

aao 

2.80 
2.80 
2.80 
2.80 
2.80 
2.80 

2.20 
2.20 
2.20 
2.25 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.40 
2.45 
2.60 
2.60 
2.60 
2.60 
2.60 
2.45 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 

2.40 

2 

2.40 

3 

2.45 

4 

2.60 

6 

2.60 

6 

2.60 

7 

2.50 

8 

2.50 

9 

2.65 

10 

2.  .55 

11 

2.70 

12 

2.96 

13 

3.40 

14 

a80 

15 

3.80 

18 

aao 

17 

3.20 

18 

2.90 

19 

2.90 

20 

aoo 

21 

3.(W 

,      22 

3.0) 

23 

2.95 

24 

2.95 

25 

2.90 

26 

2.90 

27 

2.90 

28 

2.90 

29 

2.90 

30 

2.90 

31 

2.90 

LOUP  RIVER  NEAR  COLUMBUS,  NBBR. 

This  station  is  located  near  the  steel  bridge  of  the  Union  Pacific 
Railroad  just  west  of  Columbus,  Nebr.,  and  only  a  few  miles  above 
the  mouth  of  the  river.  It  is  described  in  Water-Supply  Paper  No. 
50,  page  306.  Results  of  measurements  for  1900  will  be  found  in  the 
Twenty-second  Annual  Report,  Part  IV,  page  328.  During  1901  tbe 
following  discharge  measurements  were  made  by  O.  V.  P.  Stout  and 
his  assistants: 

List  of  discharge  measurements  of  Loup  River  near  Columbus,  Nebr, 


Date. 


1901. 

March  31 

AprU21 

May  10 

Janel 

June  18 


Gaee 

Dis- 

heigrnt. 

charge. 

Feet. 

Sec.-/t. 

4.65 

8,134 

4.84 

3,242 

4. 85 

2,615 

4.70 

2,028 

5.80 

4,861 

1901. 

July  14 

August  11 

October  6 

November  2 

December  1 


F^et. 
8.97 
4.62 
4.68 
5.80 
4.65 


Di»- 


Sec'ft. 
1,211 

•  i.no 

2,354 
S*229 
8,618 


•  Approximate. 


PLATTE   DRAIKAOE. 
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Daily  gage  height, 

in  feet 

',  of  Lmip  River  near  Coluinbus,  Nebr., 

for  1901. 

Day. 

Mar. 

Apr. 

May. 

Jane. 

Jaly. 

Ang. 

Sept. 

Oct. 

Nov. 

1 

4.50 
4.48 
4.60 
4.60 
4.70 
4.80 
4.65 
4.60 
4.50 
4.60 
4.70 
4.80 
5.00 
5.10 
6.20 
5.30 
6.20 
5.00 
5.00 
6.00 
4.85 
4.86 
4.80 
4.80 
4.70 
4.90 
4.70 
4.90 
4.90 
4.80 

4.70 
4.70 
4.70 
4.70 
4.70 
4.80 
4.80 
4.85 
4.90 
4.90 
4.80 
4.80 
4.80 
4.70 
4.70 
4.70 
4.60 
4.60 
4.60 
4.65 
4.70 
4.80 
4.75 
4.80 
4.85 
4.90 
4.90 
4.80 
4.80 
4.70 
4.60 

4.60 
4.60 
4.60 
4.70 
4.80 
4.70 
4.70 
4.70 
4.70 
4.70 
4.00 
4.00 
4.00 
4.60 
4.60 
6.45 
6.45 
6.80 
5.90 
6.00 
6.10 
6.06 
6.00 
6.90 
6.70 
6.60 
5.45 
6.34 
5.15 
6.10 

5.05 
6.00 
4.90 
4.90 
4.90 
4.70 
4.45 
4.38 
4.30 
4.20 
4.10 
4.10 
4.10 
8.97 
3.95 
4.00 
4.00 
4.00 
4.00 
4.05 
4.40 
4.30 
4.20 
4.10 
4.00 
3.90 
3.85 
4.00 
3.95 
4.10 
4.20 

4.16 
4.10 
4.10 
4.10 
4.10 
4.13 
4.12 
4.12 
4.10 
4.10 
4.62 
4.40 
4.30 
4.45 
4.40 
4.40 
4.40 
4.85 
4.30 
4.27 
4.2r 
4.27 
4.30 
4.40 
4.70 
4.55 
4.60 
4.45 
4.46 
4.45 
4.45 

4.60 
4.50 
4.60 
4.67 
4.70 
4.80 
4.90 
4.95 
4.95 
5.10 
5.10 
5.45 
5.55 
5.  a) 
5.60 
5.60 
5.40 
5.31) 
5.10 
4.70 
4.70 
4.70 
4.70 
4.70 
4.60 
4.50 
4.60 
4.60 
4.60 
4.65 

4.60 
4.65 
4.65 
4.65 
4.65 
4.66 
4.&5 
4.66 
4.70 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.75 
4.70 
4.70 
4.66 
4.65 
4.65 
4.65 
4.65 
4.65 
4.70 
4.70 
4.70 
4.70 
4.70 
4.76 
4.90 

4.90 

2 ;. 

3 

4 

5 

6 

7 



6.10 
5.30 
6.20 
5.10 
5.00 
4.90 

8 

9 

4.80 
4.00 

lOr 

4.55 

11 

4.56 

12 



4.55 

13 

4.65 

14 

4.60 

16 

..-- 

4.60 

16 

4.55 

17 

4.55 

18 

4.55 

19 

4.55 

20 

4.55 

21 

4.55 

22 - 

4.55 

23 

4.55 

24 

4.00 
4.60 
4.60 
4.60 
4.60 
4.50 
4.46 
4.60 

4.55 

26 

4.55 

26 

4.56 

27 

4.65 

28 

4.60 

29 

4.60 

30     

4.65 

31 

PLATTE   RIVER  NEAR  COLUMBUS,  NEBR. 

This  station,  which  was  established  in  1895,  is  located  above  Merid- 
ian bridge,  south  of  Columbus.  It  is  described  in  Water-Supply 
Paper  No.  50,  page  307.  Results  of  measurements  for  1900  will  be 
found  in  the  Twenty-second  Annual  Report,  Part  IV,  page  329.  Dur- 
ing 1901  the  following  discharge  measurements  were  made  by  O.  V.  P. 
Stout  and  his  assistants: 

List  of  discharge  measuretnents  of  Platte  River  near  Columbus^  Nebr. 


Date. 


1901. 

March  31 

April  21 

May  10 

Jnne7 

Jane  18 


Gaffe 

Dis- 

height. 
Feet. 

charge. 

Sec.-ft 

2.50 

1,816 

3.25 

4,824 

3.45 

6,799 

3.90 

8,241 

4.35 

11,949 

Date. 


1901. 

Jaly  14 

October  6 

November  2  .  _  . 
December  1 


Gage 
height. 


Feet. 


1.90 
1.85 


Dis- 
charge. 


Sec.-ft. 

379 

20 

978 

922 


Daily  gage  height,  in  feet,  of  Platte 

River  near 

Colurntnis 

,  Nehr.,  for  1901, 

Day. 

Mar. 

Apr. 

2.40 
2.35 
2.35 
2.40 
3.50 
8.40 
8.40 
3.40 
3.45 
3.60 
3.60 
3.80 
4.60 
4.80 

May. 

Jane. 

8.90 
3.90 
8.90 
3.85 
3.80 
3.80 
8.85 
3.85 
3.85 
3.85 
3.90 
3.95 
4.00 
4. 10 
4.20 
4.3(1 

i 
July.  Nov. 

Day. 

1 

Mar. 

Apr. 

May.  Jane. 
3.80    4.30 

July. 

Nov. 

\ 

2.60 
2.60 
2.66 
2.50 
2.60 
2.60 
2.70 
2.80 
2.90 
3.10 
3.20 
8.20 
3.20 
8.25 
3.30 
3.30 

3.40     1.20 
3.22     1.90 

17        

5.00 
4.90 
4.70 
4.40 
3.25 

1.40 

2 

18 

8.40     4.31 

-  •  •  •  • . 
" -  - •• - 

1.40 

3 

8.06 
2.90 
2.85 
2.80 
2.79 
2.50 
2.40 
2.22 
2.00 

1.90 

19 

3.45 
3.45 
8.50 
3.50 
3.60 
8.60 
3.50 
3.50 
3.50 
3.60 
3.70 
8.80 
8.90 

4.86 
4.40 
4.45 
4.45 
4.45 
4.80 
4.10 
4.00 
8.95 
3.90 
3.80 
3.60 

1.40 

4 

1.90 
1.80 
1.75 

20 

1.40 

5 

21 ' 

1.40 

6 ! 

1  22 

8.25 
8.20 

1.40 

7 

1.70 
1.60 

23 

1.40 

8 

24 

2.60 
2.60 
2.70 
2.70 

3.20 
3.10 
3.00 
2.80 

1.50 

9 •- 

1.60 
1.60 
1.60 
1..55 
1.50 
1.60 
1.45 
1.40 

25 

1.60 

10 

26 

1.66 

11 

27 

28 

1.70 

12 

2. 60     2. 75 

1.76 

18 

29 

30 

2.60 
2.60 
2.50 

2.75 
2.60 

1.80 

14 

1.85 

15 

4.80 

31 

16 

5.10 



*■  Sand  around  gage,  water  standing  in  pools,  July  12-November  1. 
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OPEBATIONS   AT   RIVER   STATIONS,  1901. — PART   H.       [wo.  68. 


ELKHORN  RIVER  NEAR  NORFOLK,   NEBR. 

Two  gaging  stations  are  maintained  on  this  river,  one  at  Norfolk 
and  the  other  at  Arlington,  Kebr.  The  station  at  the  former  place  is 
near  the  Thirteenth  street  bridge,  2  miles  south  of  the  town  and  above 
the  mouth  of  the  North  Fork  of  Elkhorn  River.  It  is  described  in 
Water-Supply  Paper  No.  50,  page  308.  Results  of  measurements  for 
1900  will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV, 
page  320.  During  1901  the  following  discharge  measurements  were 
made  by  O.  V.  P.  Stout  and  his  assistants: 

March  21:  Gage  height,  2.<S0  feet;  discharge,  466  seoond-feet. 
May  13:  Gkige  height,  2.55  feet;  discharge,  550  second-feet. 
Jnne  27:  Gage  height,  6.60  feet;  discharge,  3,445  second-feet. 
Jnly  31:  Gage  height,  1.36  feet;  discharge,  215  second-feet. 
December  30:  Gage  height,  —  feet;  discharge,  252  second-feet. 


Daily  gage  Jieight,  in  feet 

,  of  Elkhorn  River  near  Norfolk, 

Nebr. 

,  for  1901, 

Day. 

Apr. 

May. 

2.74 
2.72 
2.69 
2.46 
2.30 
2.44 
3.24 
3.  OB 
3.04 
2.84 
2.73 
2.64 
2.55 
2.63 
2.29 
2.29 
2.25 
2.20 
2.20 
2.11 
2.02 
2.00 
1.95 
1.85 
1.90 
1.85 
1.85 
1.85 
1.85 
1.80 
1.75 

June. 

July. 

Aug. 

Sept. 

Oct. 

1.81 

1.80 

1.77 

l.WJ 

1.76 

1.75 

1.75 

1.76 

1.76 

1.76 

1.75 

1.76 

1.78 

1.81 

1.83 

1.85 

1.85 

1.85 

1.86 

1.87 

1.87 

1.87 

1.87 

1.89 

1.87 

1.8 

1.8 

1.8 

1.8 

1.81 

Nov. 

1 

2.22 
2.25 
2.28 
2.84 
2.36 
2.34 
2.84 
2.34 
2.35 
2.36 
2.37 
2.42 
2.46 
2.64 
2.62 
2.74 
2.94 
3.04 
8.04 
8.06 
8.06 
8.27 
3.33 
8.23 
2.22 
3.22 
8.16 
8.16 
2.99 
2.84 

1.65 
1.60 
1.60 
1.75 
1.71 
1.60 
1.63 
1.67 
1.65 
1.85 
1.76 
1.80 

i.a5 

2.05 
2.18 
3.06 
8.24 
3.42 
4.05 
4.80 
5.18 
5.02 
5.40 
5.62 
6.17 
6.58 
6.67 
6.67 
6.00 
5.70 

5.08 
4.82 
4.45 
4.00 
4.42 
4.32 
4.11 
3.95 
3.85 
3.65 
8.42 
8.05 
2.79 
2.66 
2.58 
2.40 
2.33 
2.14 
1.95 
1.90 
1.90 
1.85 
1.88 
1.80 
1.73 
1.70 
1.66 
1.62 
1.60 
1.54 
1.62 

1.42 

1.31 

1.29 

1.24 

1.28 

1.20 

1.17 

1.15 

1.14 

1.12 

1.10 

l.OB 

1.00 

.99 

.96 

.94 

.89 

1.14 

1.12 

1.10 

1.00 

.96 

.95 

.96 

.92 

.95 

.97 

.99 

.95 

.92 

.91 

.90 

.89 

.89 

.87 

.87 

.86 

.86 

.92 

1.06 

1.06 

1.26 

1.53 

1.83 

1.92 

1.97 

1.96 

1.85 

1.81 

1.80 

1.88 

1.87 

1.86 

1.85 

1.8R 

l.«2 

1.81 

1.83 

1.84 

1-81 

2 

1.80 

3 

!.>« 

4 

1.84 

5 

1.85 

6 

1.87 

7 

l.tV 

8 

1.93 

9 

1.96 

10 

1.93 

U 

1.9S 

12 

1.90 

13 

1.87 

14 

1.85 

16 

1.85 

16 

1.% 

17 

l.JC 

18 

1.87 

19 

L87 

20 

!.«• 

21 

l.KS 

22 

l.«8 

23 

1.90 

24 

1.83 

25 

1.83 

26 

1.85 

27 

1.85 

28 

1.81 

29 

1.81 

80 

1.81 

81 

J 

ELKHORN  RIVER  NEAR  ARLINGTON,  NEBR. 

This  station,  which  was  established  by  Glenn  E.  Smith  on  April  28, 
1899,  iy  locat.ed  at  the  wagon  bridge  1  mile  west  of  the  town  of  Arling- 
ton. It  is  described  in  Water-Supply  Paper  No.  50,  page  309.  Re- 
sults of  measurements  for  1900  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  330.  During  1901  the  following  dis- 
charge measurements  were  made  by  O.  Y.  P.  Stout: 

Jnne  17:  Gage  height,  2.87  feet:  discharge,  905  second-feet. 
Jnne  24:  Gage  height,  6.76  feet;  discharge,  3,969  second-feet 
Jnly  12:  Gage  height,  2.99  feet;  discharge,  1,820  second-feet. 
Jnly  30:  Gage  height,  1.15  feet;  discharge,  564  second-feet. 
November  9:  Gage  height,  1.90  feet;  discharge,  706  second-feet. 


KANSAS   RIVER   DRAINAGE. 
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Daily  gage  height ,  in  feet j  of  Elkhom  River  near  Arlington,  Nebr.^for  1901. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Kept. 

0.39 

.41 

.44 

.45 

.JJ8 

.48 

.40 

.65 

.76 

.91 

-.92 

1.10 

1.3R 

1.42 

1.49 

1.66 

1.64 

1.63 

1.75 

1.60 

1.50 

1.37 

1.31 

1.39 

1.40 

1.35 

1.34 

1.35 

1.40 

1.42 

Oct. 

1.60 
1.54 
1.53 
1.62 
1.63 
1.53 
1.41 
1.39 
1.37 
1.39 
1.48 
1.55 
1.58 
1.60 
1.61 
1.69 
1.74 
1.70 
1.63 
1.50 
1.66 
1.52 
1.53 
1.51 
1.45 
1.40 
1.51 
1.52 
1.45 
1.48 
1.60 

Nov. 

1 

2 

8 

4 

5 

6 

7 

8 

0 

10 

11 

12 

2.20 
2.22 
2.25 
2.30 
2.40 
2.45 
2.46 
2.49 
2.45 
2.44 
242 
2.38 
2.45 
2.45 
2.54 
2.68 
2.76 
2.78 
2.02 

a  01 
ao8 

3.07 

an 
a  06 

2.95 
2.87 
2.88 
2.77 
2.72 
2.68 

2.66 
2.63 
2.50 
2.46 
2.57 
2.82 
a  85 
a  95 
4.07 
a  81 

a  88 

4.00 

a  06 
a22 

2.92 
2.75 
2.65 
2.45 
2.34 
2.25 
2.15 
2.08 
2.05 
1.98 
1.96 
1.02 
1.89 
l.d5 
1.84 
1.75 
1.70 

1.66 
1.64 
1.60 
1.62 
1.88 
1.60 
1.51 
1.60 
1.66 
2.10 
2.28 
2.22 
2.23 
2.15 
2.24 
2.37 
2.34 
a  26 

a  80 

5.28 
6.06 
6.67 
7.17 
6.74 
6.38 
6.05 
5.98 
5.98 
6.10 
6.00 

6.01 
5.74 
5.23 
4.98 
4.76 
4.23 
4.03 

a  78 
a  57 
a  37 
a  16 
a  02 

2.83 
2.67 
2.50 
2.35 
2.22 
2.10 
1.99 
1.78 
1.75 
1.70 
1.61 
1.55 
1.45 
1.40 
1.35 
1.38 
1.28 
1.16 
1.12 

1.07 

i.o:i 

1.00 
.99 
.96 
.94 
.90 
.91 
.92 
.87 
.87 
.81 
.74 
.77 
.74 
.71 
.68 
.70 
.68 
.62 
.64 
.62 
.78 
.61 
.58 
.60 
.54 
.55 
.51 
.46 
.42 

1.51 
1.44 
1.58 
1.68 
1.72 
1.78 
1.86 
1.82 
1.90 
1.92 
1.04 
1.88 

18 

1.87 

14 

1.86 

Ifi 

1.70 

16 

1.78 

17 

1.74 

18 

1.66 

19 

1.64 

20 

1.66 

21 

1.65 

22 

1.61 

23 

1.64 

24 

1.66 

25 

1.62 

26   

1.64 

27 

1.60 

2B 

1.61 

29 

1.58 

ao 

1.54 

31 

KANSAS  RIVER  DRAINAGE. 


REPUBLICAN  RIVER  NEAR  SUPERIOR,  NEBR. 

This  station,  which  was  established  June  20,  1896,  is  located  about 
1  mile  west  of  Superior.  Discharge  measurements  are  made  from  the 
highway  bridge,  thus  determining  the  total  amount  of  water  passing 
over  the  dam  and  through  the  mill  race.  The  discharge  of  the  mill 
race  is  measured  also,  and  is  deducted  from  the  total  discharge,  in 
order  to  determine  the  amount  passing  over  the  dam.  The  station 
is  described  in  Water-Supply  Paper  No.  50,  page  312.  Results  of 
measurements  for  1900  will  be  found  in  the  Twenty-second  Annual 
Report,  Part  IV,  page  332.  During  1901  the  following  measurements 
were  made  by  O.  V.  P.  Stout  and  others: 

lAst  of  discharge  measurements  of  Republican  River  near  Superior,  Nebr. 


Date. 


April  14 
May  20 


1901. 


Jvkiyffl 


Feet 


let.    I  Sec.-ft. 
1.57  I    1,1^ 
.41         260 
4.5 


Date. 


Ga^e 
heig 


«e 
:ht. 


DiB- 
charge. 


1901. 
September  10 . . 
November  15 . . 


Feet. 
2.28 
.90 


Sec.-ft. 
2,237 
370 


List  of  discharge  measurements  of  mill  race  near  Superior,  Nebr. 


Date. 


Center 
depth. 


AprilU 
May  29. 


1901. 


8ec.-ft. 
20.9 
189 


Date. 


Center        Di»- 
depth.    >  charge. 


1901. 
September  10 . . 
November  15  . . 


Feet. 
5.00 
2.90 


Sec. 


16.8 
72 
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OPERATIONS    AT   BIVEB   STATIONS,  1901. — PART   II.       [no.  06. 


Daily  gage  hmght,  in  feet,  of  Repvblican  River  near  Superior,  Ndbr.^for  1901. 


Day. 


Apr. 


1 

1,21 

a 

1.21 

3 

1.24 

4 

1.82 

5 

1.90 

6 

1.47 

7 

1.46 

8 

1.43 

9 

1.47 

10 

1.48 

11 

1.50 

12 

1.62 

13 

1.52 

14 

1.57 

16 

1.73 

16 

1.79 

17 

1.71 

18 

1.65 

19 

1.68 

20 

1.69 

21 

1.61 

22 

1.51 

23 

1.42 

24 

1.85 

25 

1.31 

26 

1.28 

27 

1.31 

28 

1.80 

29 

1.27 

80 

1.25 

81 

May. 

June. 

1.21 

0.47 

1.12 

.53 

1.11 

.62 

1.12 

.42 

.98 

.40 

1.12 

.40 

1.09 

.42 

1.05 

.47 

.85 

.50 

.81 

.45 

.91 

.40 

.99 

.39 

.85 

.39 

.90 

.49 

.88 

.82 

.90 

.25 

.72 

.86 

.75 

.60 

1.01 

.09 

.70 

.75 

.82 

1.09 

.61 

1.00 

.80 

1.05 

.65 

1.12 

.65 

.97 

.69 

.88 

.62 

.78 

.46 

.73 

.41 

.60 

.59 

.65 

.69 

July. 


Aug.      Sept 


00 


42 

38 
30 
30 
17 


(•; 

2.12 
1.91 
2.02 
2.41 
2.25 
8.10 
8.45 
2.75 
2.10 
2.58 
2.19 
2.01 
1.08 
1.07 
1.07 
1.06 
1.05 
1.04 
1.08 
1.02 
1.02 
1.02 
1.01 
1.40 
1.20 


Oct. 


1.15 

1.83 

1.60 

1.00 

1.18 

1.00 

1.00 

1.08 

1.10 

.98 

.98 

.98 

.95 

.90 

.92 

.90 

.93 

.90 

.92 

.80 

.88 

.90 

.78 

.88 

.90 

.78 

.76 

.80 

.90 

1.10 

.98 


Nov. 


1.10 

1.50 
.91 
.90 

I.IO 
.84 
.8S 

1.00 
.85 
.80 
.98 
.90 
.98 
.98 
.98 
.88 
.«) 
.97 
.93 
.94 

1.00 
.98 

1.00 
.80 

!.(» 

1.00 
.98 

l.m 
.98 
.95 


*  River  too  low  to  read  gage. 
Daily  center  depth,  in  feet,  of  mill  race  near  Superior,  N€br,,for  1901. 


Day. 


1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

^z 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27, 

28 

29. 

80 

81. 


Apr. 


3.42 
8.W 
3.52 
3.57 
3.68 
3.76 
8.76 
3.62 
8.73 
3.74 
3.80 
8.82 
8.67 
8.80 
8.99 
8.98 
3.98 
4.02 
.3.76 
3.91 
8.78 
3,71 
3.51 
8.40 
3.40 
3.32 
3.40 


May. 


June. 


2.52 
8.12 
3.00 
3.11 
2.68 
2.42 
3.17 
3.29 
8.29 
8.80 
8.45 
2.82 
2.90 
2.82 
8.61 
2.60 
8.20 
2.72 
2.60 
3.00 
2.98 
8.02 
8.00 
2.68 
2.47 
8.10 
2.82 


2.82 
2.90 
2.92 
2.73 
2.70 
2.82 
2.78 
2.80 
2.72 
2.60 
2.62 
2.60 
2.62 
2.71 
8.11 
2.40 
2.70 
8.01 
2.98 
8.01 
3.66 
1.00 
8.25 
3.85 
8.17 
3.01 
2.80 
2.68 
2.35 
2.41 


July. 

Aug. 

Sept. 

Oct. 

Nov. 

1.82 

1.40 

.95 

1.10 

1.10 

2.22 

.61 

.90 

1.04 

1.40 

2.82 

.60 

1.30 

1.02 

.es 

2.22 

.80 

.90 

1.00 

.(» 

2.12 

.61 

.90 

1.10 

.1M 

2.18 

.62 

4.82 

1.00 

.82 

2.20 

.50 

4.19 

1.10 

.en 

2.12 

.68 

4.40 

1.08 

.94 

1.65 

.60 

4.96 

.96 

.84 

1.60 

.69 

5.00 

.96 

.53 

1.18 

8.82 

6.00 

.90 

.98 

.98 

8.78 

6.66 

.96 

.«W 

.86 

a70 

6.12 

.93 

.93 

1.20 

8.71 

4.80 

.90 

.90 

.92 

2.18 

6.00 

..80 

.90 

.58 

1.80 

4.60 

.86 

.te 

.50 

1.40 

2.19 

.88 

.50 

.45 

.76 

1.90 

.86 

.Sl> 

.67 

.68 

1.86 

.82 

.90 

.66 

.72 

1.80 

.60 

.90 

.40 

1.11 

1.60 

.86 

.93 

.33 

1.21 

1.65 

.98 

.90 

.80 

1.00 

1.46 

.76 

.9^ 

.40 

1.72 

1.40 

.83 

.53 

.30 

.80 

1.26 

.90 

I.W 

.46 

.60 

1.28 

.78 

.98 

.50 

.60 

1.28 

.48 

.91 

.66 

.66 

1.12 

.73 

1.(6$ 

.40 

.48 

1.40 

.84 

.«i 

.62 

.61 

1.25 

1.10 

.94 

2.46 

1.11 

.92 

KANSAS    RIVER   DRAINAGE. 
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MISCELLANEOUS  DISCHARGE  MEASUREMENTS  IN  NEBRASKA. 


Date. 


1901. 
Apr.  0 
Apr.  7 
Do.. 
May  13 
May  20 
July  12 
July  17 
JulyaO 

July  23 
July  81 
Ang.  1 
Aug.  11 
Aug.  27 
Aug.  80 
Oct,  3 
Not.  U 
Not.  21 
Do.. 
Dec.    3 


Stream. 


Locality. 


Niobrara 

Verdigris  Creek ... . 

Niobrara 

North  Fork  Elkhom 

Salt  Creek 

Big  Blue 

South  Platte 

Republican 

do 

Beaver 

North  Fork  Elkhom 

Miuichaduza 

Platte 

Niobrara 

Beaver 

Birdwood  Creek 

Minichadnssa 

Cedar 

Prairie  Creek 

Beaver 


Hydrographer. 


NiobraraCity O.V.P.Stout 

Above  Niobrara  City do 

NiobraraCity do 

Norfolk C.B.Channel 

Lincoln *  O.V.P.Stout 

Wymore ' do 

North  Platte do 

McCook do 

CulbertBon do 

Geneva do 

Norfolk 

Valentine 

Fremont 

NiobraraCity 

G^eneva 

Sec.  15,  T.  15,  K.  S:^ 

Valentine 

Fullerton 

Sec.  20,  7. 16,  R.  5 1 do 

Albion do 


C.  B.  Channel 
O.V.P.Stout 

....do 

....do 

....do 

B.  E.  Forbes . . 

..--do 

....do 


Dis- 
charge. 


♦Sec. 


feet. 
1,591 

105 
2,116 

650 
44 

235 
DiT- 
Dry. 

"^ 

149 

27 

1,162 

990 

86 
170 

25 

300 

7 

91 


REPUBLICAN   RIVER  AT  JUNCTION,   KANS. 

This  station  is  described  in  Water-Supply  Paper  No.  50,  page  313. 
Results  of  measurements  for  1900  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  333.  During  1901  the  following  meas- 
urements were  made  by  W.  G.  Russell : 

May  17:  Gage  height,  3.80  feet;  discharge,  761  second-feet. 
September  19:  Gage  height,  5.40  feet;  discharge,  2,082  second-feet. 
October  15:  G^e  height,  3.75  feet;  discharge,  544  second-feet. 
December  3:  Gage  height,  3.60  feet;  discharge,  491  second-feet. 

Daily  gage  lieight,  hi  feet^  of  Republican  River  at  Junction,  Kans.^for  1901. 


Day. 


Jan. 


1 

3.70 

2 

8  70 

3 

3.70 

4 

3.70 

5 

3  70 

6 

7 

3.70 
3  70 

8 

3  70 

9 

3  70 

10 

3  70 

11 

3  70 

12 

3  70 

13 

3  70 

14 

15 

370 
370 

16 

370 

17 

300 

18 

8  60 

19 

3  flO 

20 

3fi0 

21 

3fiO 

22 

3fiO 

23 

3  M^ 

24 

'^.H) 

26 

3.40 

28 

8.40 

27. ...i 

3.40 

28 

8.60 

29 

3.60 

30 

81 

3.60 
340 

Feb. 
360 

Mar. 

Apr. 
4.20 

4.90 

300 

4.40 

4.8t) 

380 

4.a) 

4.30 

380 

4.00 

4.30 

380 

4.60 

4.30 

380 

4.60 

4.40 

3  80 

4.20 

4.30 

38U 

5.00 

4.30 

380 

4.60 

4.30 

380 

4.60 

4.40 

380 

4.40 

4.60 

8.80 

4.30 

6.70 

3.80 

4.20 

6.80 

380 

4.10 

6.80 

380 

4.10 

6.10 

380 

4.10 

6.00 

3.80 

4.10 

5.00 

380 

4.20 

5.00 

380 

4.20 

4.90 

380 

4.10 

4.90 

380 

4.10 

4.90 

380 

4.10 

4.90 

390 

4.10 

4.80 

4.00 

4.20 

4.70 

4.30 

4.40 

4.70 

4.30 

4.30 

4.6[) 

4.20 

4.20 

4..'i0 

4.10 

4.20 

4..'i0 

4.20 

4.40 

4.30 
4.20 

4.30 

May.  Lrtme.  •  July 


4.30 
4.30 
4.20 
4.20 
4.20 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
380 
380 
3  80 
380 
3  80 
380 
380 
370 
3.80 

,00 
20 
20 

,00 
380 
3  70 
3.60 
350 
340 


4. 
4. 
4. 
4. 


340 
340 
330 
330 
3  30 
3  2r) 
3  40 
3  40 
350 
350 
350 
340 
340 
330 
380 
330 
330 
320 
320 
330 
30 
40 
3  40 
360 
360 
300 
360 
3  60 
350 
350 


3. 
3 


360 
3  40 
3  40 
330 
330 
3  30 
3  20 
320 
3. 10 
300 
300 
2.80 
2.80 
2.70 
2.70 
2.70 
2.70 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
60 
60 
,60 
60 
60 
60 
2.60 
2.60 


Angr.  Sept.  I  Oct 


2.60 
2.60 
2.60 
2.70 
2.70 
2.60 
2.60 
60 
60 
00 
60 
60 
60 
60 
60 
60 


2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 


2. 
2. 
2. 
2. 
2. 
2. 
2. 


2. 
2. 
2. 
2. 
2. 
2. 


2.50 
2.60 
2.50 
2.60 
2.50 
2.50 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 


2.40 
2.40 
2.40 
2.40 
40 
40 
40 

m 

70 
80 
80 
2.60 
4.  ft) 
5.00 
6.00 
5. 70 
6.60 
5.40 
6.20 
00 
«) 
40 
30 
20 
00 
00 
00 
4.00 
390 
390 


4.(K) 
4.00 
390 
390 
4.00 
4.00 
4.00 
390 
380 
3  70 
380 
3  70 
3  70 
3. 75 
3  70 
3  65 
3  60 
3  00 
300 
360 
3. 50 
350 
345 
3  40 
3  40 
350 
350 
355 
350 
350 
345 


Nov. 


360 
3  50 
365 
350 
3  40 
3  40 
350 
355 
3  60 
350 
350 
360 
3  60 
360 
350 
3  80 
3  00 
355 
3  00 
3  60 
3  50 
360 
3  60 
360 
360 
355 
350 
355 
360 
360 


Doc. 


360 
360 
360 
360 
360 
360 
300 
360 
360 
360 
360 
70 
70 
,70 
380 
380 
386 
386 
385 
386 
,85 
85 
.85 
385 
385 
386 
385 
380 
380 
380 
380 


3 
3. 
3. 


3. 
3. 
3. 
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SOLOMON  RIVER  NEAR  NILES,  KANS. 

This  station  is  described  in  Water-Supply  Paper  No.  50,  page  314. 
Records  of  discharge  measurements  for  1900  will  be  found  in  the 
Twenty-second  Annual  Report,  Part  IV,  page  334.  During  1901  the 
following  discharge  measurements  were  made  by  W.  G.  Russell : 

May  17:  Q^ge  height,  5.40  feet;  discharge,  165  second-feet. 
September  20:  G-age  height,  5.70  feet;  discharge,  194  second-feet. 
October  17:  Gage  height,  4.70  feet;  discharge,  59  second-feet. 

Daily  gage  height,  in  feet,  of  Solomon  Rii^er  near  Niles,  Kans.,for  1901. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

6.10 
6.30 
5.40 
5.40 
6.70 
6.00 
5.70 
5.70 
5.60 
5.40 
8.00 
11.60 
18.40 
11.40 
9.90 
9.60 
7.90 
7.00 
6.70 
6.60 
6.40 
6.00 
5.90 
6.00 
5.90 
5.70 
6.70 
6.60 
5.40 
5.40 

May. 

5.00 
5.40 
5.80 
5.80 
6.20 
5.50 
6.50 
5.80 
5.30 
6.10 
5.00 
5.00 
5.00 
4.90 
5.00 
5.10 
5.50 
5.40 
5.50 
5.80 
5.20 
5.a) 
6.30 
5.50 
6.20 
5.40 
5.20 
6.10 
5.00 
5.00 
4.90 

June. 

July. 

4.40 
4.30 
4.30 
4.30 
4.30 
4.80 
4.30 
4.20 
4.80 
4.20 
4.20 
4.00 
4.00 
4.00 
8.90 
3.90 
4.00 
4.20 
3.80 
3.80 
8.80 
3.80 
3.80 
3.80 
3.80 
3.70 
4.80 
8.90 
8.80 
8.80 
8.80 

Aug. 

Sept. 

Oct. 

Nov. 

I>ec 

1    

4.90 
4.80 
4.90 
4.90 
4.90 
4.90 
5.00 
5.00 
6.00 
5.00 
5.00 
5.10 
6.10 
5.10 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
4.90 
4.80 
4.70 
4.90 
4.80 
4.90 
4.80 
4.00 
4.80 
4.70 
4.70 

4.50 
4.00 
4.60 
4.90 
4.40 
4.60 
4.00 
4.70 
4.60 
4.40 
4.60 
4.90 
4.80 
5.00 
5.00 
4.90 
6.00 
4.90 
5.10 
5.00 
4.90 
5.10 
4.90 
4.90 
5.10 
5.80 
5.60 
5.00 

5.20 
5.10 
5.40 
5.80 
5.70 
6.00 
5.90 
5.60 
5.20 
5.80 
5.80 
5.10 
5.20 
6.80 
5.20 
5.20 
6.10 
5.20 
5.00 
5.00 
5.00 
5.10 
6.10 
6.40 
6.50 
6.80 
5.20 
5.10 
5.a) 
6.20 
5.10 

5.00 
4.90 
4.90 
5.00 
4.70 
4.80 
4.80 
6.20 
7.fl0 
9.60 
6.60 
5.40 
5.60 
5.40 
5.20 
5.10 
4.90 
4.70 
5.40 
6.40 
5.20 
5.00 
4.90 
4.80 
4.00 
4.70 
4.30 
4.80 
4.60 
4.60 

8.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.70 
8.90 
8.80 
8,80 
4.10 
4.  a) 
4.40 

4.90 
5.50 
6.80 
5.00 
5.00 
4.70 
4.00 
4.70 
4.70 
4.00 
4.80 
4.70 
7.50 

4.70 

4.80 

4.60 

2 

4.00  1  4.80 

4.80 

3 

4.90 
4.90 
4.70 
4.60 
4.70 
4.60 
4.60 
4.90 
4.80 
4.80 
4.60 

4.00 

4.60 

4.20 

.5.60 

.5.50 

5.60 

5.40 

5.10 

5.10  ' 

5.00 

5.00 

4.40 

4 

4.90 

5 

6 

7.. 

8 

9 

10 

11 

12 

4.70 
4.80 
4.7!) 
4.90 
5.00 
4.80 
4.90 
4.90 

18 

4.60 

14 

4.40  12.00 

4.20  1  5.20  ' 
4.70  1  5.00 
4.30     .5.00 
4.70     5.10 
4.50     5.00 
4.40  |4.80 
4.30  ^  4.90 
4.80  1  4.90 
4.40     4.90 
4.70    4.70 

4.ii0 

15 

8.90 
3.90 
8.80 
3.90 
3.80 
8.90 
8.80 
8.90 
8.80 
3.70 
8.80 
8.80 
3.90 
3.80 
4.60 
3.80 
8.70 

8.50 
8.00 
6.60 
6.20 
6.00 
5.70 
6.70 
5.60 
5.60 
5.80 
5.20 
6.00 
4.90 
4.80 
5.00 
4.90 

4.50 

16 

4.80 

17 

5.00 

18 

19 

4.flri 

4.81) 

20 

h.m 

21 

4.9(1 

22 

4.80 

28 

4- TO 

24 

4.30 
4.60 
4.70 
4.00 
4.20 
4.20 
4.80 
4.80 

4.80  1 
4.90 
4.70 
4.90 

4.  TO 

4.eo 

4.70 

26 

4.60 

26 

4.ai 

27 

4.  TO 

28 

4.9) 

29 

30 

81 

4.ii> 
4.80 
4.80 

SALINE   RIVER  NEAR  8ALINA,  KANS. 

This  station  is  described  in  Water-Supply  Paper  No.  60,  page  315. 
Results  of  measurements  for  1900  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  335.  During  1901  the  following  dis- 
charge measurements  were  made  by  W.  G.  Russell: 

March  31:  Gkige  height,  4.10  feet;  discharge,  55  second-feet. 
August  30:  Gage  height,  4.90  feet;  discharge,  110  second-feet. 
October  17:  Gage  height,  3.70  feet;  discharge,  23  secOnd-feet. 


KANBAS   BIVEB   DBAIKAOE. 
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Daily  gage  height,  in  feet,  of  Saline  River  near  Salina,  Kans,,for  1901. 


Day. 


Jan. 


1 

2 

'  4.00 
'  8, 90 

3... 

(•) 

4 

'  8  90 

5 

(•) 

6 

(•) 

1 

3  TO 

8 

3.80 

9 

(•) 

10 

3.90 

11 

12 

8.90 

13 

3.90 

14 

3,90 

15 

390 

16 

3,70 

17... 

18 

3.90 
3  70 

19 

a) 

3.80 

4  no 

21 

4.00 

28 

4  no 

23 

24   

3.80 
3  70 

25 

8.80 

28 

4.10 

2r.... 

4  10 

2H 

4.80 

» 

:» 

4.20 
4.10 

31 

4  90 

Feb. 


4.30 
4.20 
4.10 
4.20 

(•) 
4.00 

4.00 

(•) 
4.10 

(•) 
4.00 

(•) 
4.20 
4.10 
4.10 


Mar.  I  Apr.  May 


4. 
4. 
4. 
4. 

3. 
4. 
4. 


4.00 
4.90 
4.80 

4.ao 

4.30 
4.60 
4.10 
4.30 
4.80 
4.20 
4.20 
4.00 
3.80 
4.00 


2U 
20 
GO 
50 
90 
10  I 
20  ! 
4.50  > 
4.00  I 
4.70  i 
4.80  ! 
4.70 


4. 
4. 
4. 
4. 
4. 


30 
20 
20 
10 
10 
4.10 
4.10 
4.20 
4.00 
4.60 
4.20 
4.10 
4.20 
4.20 
4.00 
4.10 
4.20 


4. 
4. 
4. 
5. 
5. 
7. 


40 
60 
70 
00 
20 
20 
6.10 
5.00 
4.80 
4.70 
8.70 
21.60 
19.80 
13.00 
[11.00 
9.80 
8.40 
7.00 
6.40 
6.00 
5.00 
5.40 
5.20 
5.00 
4.80 
4.90 
4.80 
4.70 
4.00 
4.60 


4.40 
4.40 
4.00 
4.40 
4.50 


4. 
4. 
4. 
4. 
4. 
4. 
4. 


80 
20 
80 
80 
20 
20 
10 
4.10 
4.00 
4.10 
5.80 
6.00 
4.70 
5.30 
5.60 
5.00 
4.70 
7.00 
5.00 
4.90 
5.40 
4.70 
4.80 
4.60 
4.10 
4.20 


June. 

July. 
8.70 

Auk- 

4.10 

3.00 

4.00 

3.80 

8.00 

4.00 

3.00 

3.00 

16.80 

3.60 

8.20 

10.40 

3.20 

3.80 

7.80 

8.30 

3.80  1 

6.10 

8.80 

8.00 

18.60 

8.20 

3.80 

15.90 

8.10 

3.80 

8.90 

8.80 

8.20 

0.60 

8.00 

8.50 

5.60 

8.20 

3.50 

5.80 

8.20 

8.60 

6.40 

8.20 

8.30 

4.90 

8.80 

3.40 

4.00 

8.00 

3.30  - 

4.80 

3.20 

8.40 

4.40 

3.80 

3.80 

7.20 

8.20 

3.10 

6.00 

8.10 

3.80 

4.70 

8.00 

3.30 

4.60 

3.00 

8.70 

4.10 

3.00 

3.00 

4.00 

8.20 

3.40 

390 

8.00 

8.60 

3.90 

3.10 

3  60 

3.90 

3.10 

3.60 

3.90 

8.10 

5.80 

8.80 

3.10 

5.80 

8.40 

8.90 

4.70 

3.10 

4.50 

Sept. 

4.40 
3.90 
3.70 
3.90 
3.70 
8.70 
3.60 
4.00 
3.80 
3.70 
3.60 
3.70 
4.00 
4.00 
8.90 
3.70 
3.60 
3.60 
4.10 
4.40 
4.00 
4.00 
4.  a) 
8.90 
3.70 
8.70 
8.80 
8.90 
8.80 
8.00 


Oct.  I  Nov. 


3.00 
3.00 
8.80 
8.80 
8.90 
8.90 
8.80 
8.70 
8.00 
8.70 
8.50 
8.70 
8.80 
8.70 
8.70 
8.40 
8.70 
8.70 
3.70 
3.70 
3.70 
8.70 
3.00 
3.00 
3.80 
3.70 
3.80 
3.80 
4.00 
3.00 
8.00 


8.60 
3.90 
3.80 
8.90 
8.70 
8.70 
4.10 
4.00 
3.90 
3.70 
3.80 
4.00 
3.80 
8.60 
8.80 
3.80 
4.00 
3.90 
3.90 
3.90 
8.00 
8.80 
8.80 
4.00 
8.90 


10 
.90 
,00 
8.80 
3.80 


4. 

3. 

4. 


Dec. 


8.90 
3.80 
3.90 
3.90 
8.80 
8.90 


4.00 
4.10 
4.00 
3.90 
3.80 
4.10 
4.00 
•4.10 
•4.00 

(•) 
»4.10 

•4.00 

(M 

•4.00 

•4.00 

•8.90 

•4.00 

8.80 

3.80 

3.80 

3.80 

8.70 

3.80 

8.80 


•  Frozen. 
SMOKY  HILL   RIVER  AT  ELLSWORTH,  KANS. 

This  station  is  described  in  Water-Supply  Paper  No.  50,  page  316. 
Results  of  measui-ements  for  1900  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  pa^e  33G.  During  1901  the  following  meas- 
urements were  made  by  W.  G.  Russell: 

March  29:  Gage  height,  1.00  foot;  discharge,  25  second-feet. 
August  23:  Gage  height,  1.00  foot;  discharge,  19  second-feet. 

Daily  gage  Jieight,  infect,  of  Smoky  Hill  River  at  Ellsworth,  Kans.,for  1901. 


Day. 


1 
2 
3 

4 
5 
6 

t 

H 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2U 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 


Apr. 

1.00 
1.05 
1.05 
1.15 
1.10 
1.10 
1.10 
1.15 
1.10 
1.20 
1.90 
3.00 
2.25 
2.05 
2.06 
2.00 
1.95 
1.90 
1.75 
1.70 
1.70 

i.eo 

1.50 
1.40 

\.m 

1.25 
1.25 

l.2rj 

1.50 
1.45 


May. 


1.40 
1.35 
1.35 
1.30 


25 

20 
20 


1.20 
1.15 
1.15 
1.15 
1.10 
1.10 
1.(6 
1.00 
1.(5 
1.10 
1.2[) 
1.10 
1.10 
1.10 
1.25 
1.25 
1.20 
1.20 
1.20 
1.20 
1.15 
1.15 
1.10 
1.10 


June.  July. 


AuK-  Sept.  Oct. 


1.05 

1.00 

1.00 

1.70 

1.20 

1.15 

1.10  ! 

1.25  , 

1.20 

1.15 

1.10 

1.15 

1.16 

1.10 

1.10 

1.10 

l.(r) 

1.40 

1.30 

1.30 

1.25 

1.25 

1.25 

1.20 

1.20 

1.20 

1.15 

1.15 

1.10 

1.00 


0.90 
.90 
.80 
.80 
.80 
.80 
.75 
.75 
.70 
.70 
.65 
.65 
.60 
.00 

.m 

.80 
.00 
.60 
.65 
.66 
.60 
.(50 
.60 
.55 
.56 
.56 
.55 
.50 
.50 
.05 
.00 


0.00 

.56 

.66 

.50 

.50 

.50 

.50 

.60 

.60 

.60 

1.60 

1.60 

1.56 

1.60 

1.70 

1.60 

1.40 

\.m 

1.20 

1.15 

1.30 

1.2(1 

1.20 

1.16 

1.15 

1.10 


0.90 

.86 

.80 

.80 

.80 

.80 

.75 

1.00 

l.(K) 

1.00 

1.20 

1.60 

,60 

70 

,60 

1.60 

1.66 

1.66 

1.65 

1.60 


1.50 


10 
00 
00 
95 
95 


1.40 
1.36 
1.30 
1.25 
20 
20 
20 
10 
10 


1.00 
1.00 
1.00 
1.00 
1.20 


1. 
1. 
1. 
1. 


20 

30 

20 

30 

1.30 

l.:}5 

1.30 

1.25 

1.20 

1.20 

1.20 

1.16 

1.16 

1.10 

1.05 

l.U) 

.95 

.95 

.90 

.90 

.85 

.86 

.80 

.80 

.80 

.86 


Nov. 

Dec. 

0.80 

0.75 

.80 

.75 

.80 

.75 

.80 

.76 

.75 

.80 

.75 

.80 

.75 

.80 

.70 

.80 

.70 

.80 

.70 

.80 

.70 

.80 

.70 

.80 

.70 

.75 

.65 

(*) 

.65 

(•) 

.65 

(') 

.65 

(•) 

.65 

(•) 

.65 

.70 

(•) 

.70 

(•) 

.70 
.70 
.75 
.76 
.76 
.75 
.70 
.70 
.70 


•1.00 
•1.00 
M.20 

*) 

.20 
1.20 
1.20 


■i! 


•Frozen. 


^  Running  on  top  of  ice. 
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OPERATIONS    AT   RIVER   STATIONS,  1901. PART   H.        [no.  66. 


BLUE   RIVER  NEAR  MANHATTAN,  KAN8. 

This  station  is  described  in  Water-Supply  Paper  No.  50,  page  317. 
The  results  of  measurements  for  1900  will  be  found  in  the  Twenty- 
second  Annual  Report,  Part  IV,  page  337.  During  1901  the  follow- 
ing discharge  measurements  were  made  by  W.  G.  Russell: 

April  1:  Gage  height,  5.00  feet;  discharge,  917  second-feet. 
May  20:  Gage  height,  5.20  feet;  discharge,  1,072  second-feet. 
September  20:  Gage  height,  4.90  feet;  discharge,  804  second-feet. 
October  14:  Gage  height,  4.20  feet;  discharRe,  563  second-feet. 
December  2:  Gage  height,  3.70  feet;  discharge,  312  second-feet. 

Daily  gage  height ,  in  feet,  of  Blue  River  near  Manhattan,  Kann  ,  for  1901. 


Day. 

Jan. 

4.05 
4.25 
4.30 
4.40 
4.40 
4.55 
4.55 
4.50 
4.30 
4.35 
4.50 
4.50 
4.50 
4.55 
4.55 
4.60 
4.50 
4.65 
4.70 
4.70 
4.55 
4.55 
4.40 
4.15 
4.10 
4.10 
4.20 
4.20 
4.30 
4.30 
4.30 

Feb. 

Mar. 

Apr. 

5.10 
5.20 
5.30 
5.80 
6.10 

May. 

5.00 
5.00 
4.90 
4.90 
5.20 
5.40 
7.20 
6.70 
5.90 
5.60 
5.30 
5.20 
5.10 
5.00 
5.00 
5.00 
4.90 
6.80 
5.81) 
5.70 
5.60 
5.10 
4.90 
6.00 
5.50 
5.30 
4.90 
4.70 
4.70 
4.60 
4.50 

June. 

July.  Aug. 

Sept. 

3.70 
8.70 
3.60 
3.60 
3.60 
3.50 
8.60 

aeo 

3.70 
3.90 
3.70 
3.50 
3.60 
4.20 
4.30 
4.60 
4.30 
4.60 
5.10 
4.90 
4.40 
4.30 
4.20 
4.20 
4.10 
4.10 
4.00 
3.90 
8.90 
8.90 

Oct. 

3.80 
8.80 
3.80 
8.80 
a70 
8.70 
a80 
3.80 
3.80 
3.80 
8.90 
3.90 

Not. 

Doc 

1 

4.30 
4.40 
4.50 
4.70 
4.40 
4.60 
4.55 
4.50 
4.60 
4.60 
4.65 
4.60 
4.60 
4.66 
4.60 
4.65 
4.75 
5.45 
7.10 
9.05 
7.75 
7.90 
7. 85 
8.85 
9.25 
7.20 
5.30 
5.60 

5.35 
5.35 
5.30 
5.10 
5.00 

4.50 
4.40 
4.30 
4.40 
5.70 
5.40 
5.60 
5.40 
4.90 
4.60 
4.50 
4.50 
6.00 
5.60 
4.80 
4.60 
4.40 
4.50 
4.40 
4.30 
4.30 
4.20 
4.30 
4.90 
4.60 
4.80 
4.90 
4.60 
4.00 
3.90 

3.90 
4.00 
4.00 
4.10 
4.10 
3.90 
3.90 
4.30 
4.60 
4.50 
4.30 
4.20 
4.10 
4.10 
8.90 
3.90 
4.00 
3.80 
3.70 
3.70 
8.70 
3.60 
3.60 
3.60 
8.60 
8.50 
8.60 
3.70 
8.70 
8.80 
4.20 

4.60 
4.80 
4.00 
4.80 
4.20 
4.00 
3.90 
3.80 
3.70 
3.70 
3.90 
4.10 
6.50 
6.60 
7.80 
6.30 
5.40 
5.40 
5.00 
4.50 
4.80 
4.20 
4.20 
4.20 
4.10 
4.00 
3.90 
3.90 
8.80 
3.70 
3.70 

4.10 
4.20 
4.60 
6.10 
6.70 
6.10 
4.60 
4.60 
4.40 
4.20 
4.20 
4.10 

a9o 

2           

aiD 

3 

aTO 

4. 

a«o 

5 

&80 

6. 

4.90     6.60 

aTO 

7 

4.90 
4.70 
4.90 

8.50 
6.40 
5.70 

4.10 

8 

4.00 

9 

4.00 

10 

4.90    5.40 
4.80    5.30 
4.80     7.40 
4.80  15.50 
4.85  112.50 
5.16     8.20 

a90 

11 

a9u 

It 

aw 

13 

4.00    4.00 

aw 

U.- 

4.00 
4.00 
4.10 
4.20 
4.00 
4.00 
8.90 
.3.90 
8.80 
3.80 
3.70 
aTO 
3.80 
4.20 
4.20 
4.20 
4.20 
4.10 

4.00 
4.00 
a90 
3.90 
4.00 
4.00 
4.00 

tS 

a90 

4.00 

a90 
a90 
a90 
au) 
aso 
a  00 

aau 

15 

aw 

16 

5.00 
4.75 
4.60 
4.80 
4.70 
4.70 
4.75 

7.30 
6.80 
6.40 
6.20 
6.00 
5.80 
5.70 

aMo 

17 - 

18 

aw 
aTO 

19 

8.80 

20 

aso 

21 

aw 

22 

4.00 

23 

5.00  :  5.60 

4.10 

24 

7.50 
8.06 
7.15 
6.15 
5.60 
5.20 
5.20 
5.10 

5.60 
5.50 
5.40 
5.30 
5.30 
5. 2D 
5.10 

4.290 

25 

4.40 

26 

4.40 

27 

4.40 

28 

4.30 

29 

4.30 

80 

4.90 

31 

4.80 

1 

t 

KANSAS  RIVER  AT  LECOMPTON,  KAN8. 

This  station  is  described  in  Water-Supply  Paper  No.  50,  i>age  318. 
Records  of  discharge  during  1900  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  338.  During  1901  the  following  dis- 
charge measurements  were  made  by  W.  G.  Russell: 

May  24:  Gage  height,  8.20  feet;  discharge,  8,384  second-feet. 
Augnst  15:  Gage  height,  2.30  feet;  discharge,  749  second-feet. 
October  18:  Gage  height,  2.70  feet;  discharge  1,488  second-feet. 


ARKANSAS   BITER   DBAHTAaB. 
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Daily  gage  height,  in  feet,  of  Kansas  River  at  Leconipton,  Kan8,,for  1901, 


1.. 

2... 
3... 
4.. 

5.. 
6.. 

I 

8... 
9... 

10... 

11... 

12... 

13... 

14... 

15... 

1«--. 

17... 

18... 

19... 

20... 

21... 

22.. 

23... 

24... 

25... 

26... 

27... 

28... 

29... 

30... 

31... 


Day. 


Mar. 


Apr. !  May. 


Jime. 


2.00 
2.60 
2.50 
2.60 
2.50 
2.60 
2.60 
2.65 
2.80 
2.80 
2.90 
3.00 
3.00 

aoo 

2.95 
2.90 
2.90 
2.90 
2.90 
2.80 
2.80 
2.80 
2.80 
2.70 
2,70 
2. 70 
2.70 
2.70 
2.70 
2.70 
2.70 


2.60 

4.90 

3.75 

2.60 

4.75 

a  75 

2.00 

4.70 

4.06 

2.00 

4.65 

4.40 

2.60 

4.00 

6.30 

2.60 

4.60 

9.70 

2.60 

4.45 

8.60 

2.60 

4.40 

7.26 

1  2.60 

4.30 

6.75 

1  2.00 

4.25 

5.75 

'  2.60 

4.20 

5.30 

,  2.50 

4.15 

5.90 

2.50 

4.10 

9.00 

i  2.50 

4.00 

10.00 

2.50 

3.95 

10.00 

2.60 

8.90 

8.85 

2.60 

8.90 

7.80 

2.50 

3.80 

7.40 

2.60 

8.80 

7.30 

2.70 

4.00 

6.80 

3.20 

4.15 

6.20 

4.60 

4.25 

6.15 

5.30 

4.60 

6.00 

5.30 

4.66 

5.90 

5.30 

4.66 

5.60 

5.30 

4.86 

5.80 

6.10 

5.30 

5.10 

6.00 

6.80 

5.10 

6.90 

5.  a) 

6.25 

4.86 

3.90 

4.65 
4.45 
4.30 
4.20 
4.05 
4.00 
4.00 
4.15 
4.40 
4.85 
4.25 
4.80 
4.80 
4.20 
4.20 
4.15 
4.10 
4.00 
4.00 
4.00 
3.80 
8.66 
3.60 
8.40 
a  30 
a  80 

a  80 
a  25 
a  20 
a  20 
a  16 


a  10 
a  10 
a  10 
aio 
a  05 
a  00 
a  05 
a  20 
a  20 
a  25 
a  80 
a  45 
a  60 
a  75 
a  80 
a  80 
a  70 
a  65 
a  00 
a  60 
a  45 
a  40 
a  40 
a  35 
a  26 
a  25 
a  20 
a  10 
a  10 
a  10 


July. 


a  10 

aoo 
a  00 
aoo 

2.90 
2.90 
2.75 
2.65 
2.60 
2.60 
2.45 
2.80 
2.20 
2.20 
2.20 
2.10 
2.10 
2.05 
2.00 
2.00 
2.40 
2.40 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 


Axmr. 


2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.10 
2.10 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.70 
a  26 
a  70 

a  80 
aoo 
a  70 
a  70 
a  70 
aoo 
aoo 
aoo 
a  60 
a  60 
a  45 
a  40 
a  40 


Sept.;  Oct. 


a  40 
a  40 
a  80 
a  80 
a  20 
a  20 
a  20 
a  20 
a  10 
a  05 
aoo 
aoo 
a  45 
a  70 
a  80 

4.00 
4.40 
4.60 
4.60 


4. 
4. 
4. 
4. 
4. 


40 
80 
80 
20 
20 
4.20 
4.10 
4.00 
4.00 
4.00 
4.00 


4.00 
a  90 

a  90 
a  80 
a  80 
a  70 
a  60 
aoo 
a  60 
a  50 
a  40 
a  40 

2.70 
2.70 
2.70 
2.65 
2.60 
2.66 
2.60 
2.60 
2.50 
2.45 
2.40 
2.40 
2.80 
2.80 
2.80 
2.20 
2.20 
2.20 
2.10 


2.10 
2.15 
2.00 
2.00 
2.20 
2.35 
2.56 
2.66 
2.80 
2.80 
2.80 
2.75 
2.70 
2.70 
2.60 
2.60 
2.00 
2.60 
2.60 
2.60 
2.50 
2.50 
2.50 
2.50 
2.60 
2.60 
2.50 
2.40 
2.40 
2.40 


Dec. 


2.40 
2.40 
2.40 
2.40 
2.40 
2.80 
2.30 
2.80 
2.30 
2.80 
2.80 
2.80 
2.80 
2.80 
6.20 
5.80 
4.60 
4.20 

aoo 

2.80 
2.40 
2.80 
2.80 
2.80 
2.80 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 


ABKAX8A8  RIVER  DRAINAGE. 
ARKANSAS  RIVER  AT  GRANITE,  COLO. 

This  station  is  located  at  the  wagon  bridge  250  feet  from  the  rail- 
road station  at  Granite,  Colo.,  and  is  described  in  Water-Supply 
VsLper  No.  37,  page  257.  Previous  records  of  gage  height  were  kept 
at  this  station  during  1897,  1898,  and  1899.  A  measurement  was 
made  April  18,  1901,  by  A.  L.  Fellows,  when  the  discharge  was  124 
second-feet  for  a  gage  height  of  2.60  feet. 

Daily  gage  height,  in  feet,  of  Arkansas  River  at  Granite^  Colo.,  for  1001, 


Day. 


1 

3S 

3 

4 
5 
6 
I 
8 
9 
10 


April. 

May. 

1 

\:] 

a  20 

2.90 

6.10 

2.70 

4.60 

2.70 

4.80 

2.10 

4.45 

1.00 

4.60 

1.00 

4.15 

1.00 

aoo 

1.00 

a  10 

1.25 

11 

a  40 

8.46 

12 

18 

8.60 

14 

a  45 
a  36 

4.10 
4.00 
2.60 
2.75 

15: 

16 

17 

18 

19 

20 

a  05 

May. 


1.40 
1.90 
2.00 
1.90 
2.80 


Day. 

April. 

21 

a  15 

a  85 
a  10 
aoo 
a  40 

2.95 

a  20 
a  10 
a  30 
a  20 

22 

23 

24   

25 

26 

27 

28 

29   

30 

May. 


■Frozen. 
ARKANSAS  RIVER  AT  SALIDA,  COLO. 

This  station  is  located  at  the  footbridge  near  the  railroad  shops  at 
Salida,  Colo.,  and  is  described  in  Water  Supply-Paper  No.  50,  page 
322.     It  was  established  April  15,  1895,  and  has  been  maintained 


J 
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during  a  portion  of  each  year  since.  A  new  inclined  gage  rod  was 
put  in  place  during  the  spring  of  1901  by  J.  E.  Field,  consisting  of  a 
6  by  6  inch  oak  timber  fastened  to  the  north  trestle  of  the  bridge,  the 
graduations  beiug  extended  by  marks  on  the  trestle  above  the  timber. 
On  July  31  the  gage  was  lowered  and  set  farther  out  into  the  stream. 
The  gage  heights  are  published  by  the  Weather  Bureau  official  in  the 
Denver  morning  papers.  Results  of  measurements  for  1900  were 
published  in  the  Twenty-Second  Annual  Report,  Part  IV,  page  340. 
During  1901  the  following  measurements  were  made  by  J.  E.  Field 
and  A.  L.  Fellows: 

April  17:  Gage  height,  0.40  feet;  discharge,  221  second-feet. 
May  7:  Gage  height,  1.30  feet;  discharge,  566  seoond-feet. 
May  10:  Gage  height,  1.23  feet;  discharge,  184  second-feet. 
September  11:  Gage  height,  0.55  feet;  discharge,  422  second-feet. 


Daily  gage  height,  in  feet,  of  Arkansas  River  at  ScUida,  Colo.,  for  1901. 


1- 
8. 

3. 
4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
10. 
20. 
21. 
iSt. 
23. 
24. 
25. 
28. 
27- 
28. 
29. 
30. 
31. 


Day. 


AprU. 


0.40 
.45 

.ao 

.70 

.00 

.70 

.76 

.80 

.70 

.45 

.40 

.40 

.40 

.45 

.50 

.50 

.50 

.40 

.40 

.55 

.75 

.65 

.85 

.95 

1.30 

1.50 

1.55 

1.00 

1.60 

1.70 


May. 

June. 

July. 

1.75 

2.20 

2.10 

1.90 

1.76 

2.00 

1.70 

1.70 

1.90 

1.55 

1.70 

1.76 

1.60 

1.80 

1.56 

1.46 

1.66 

1.46 

1.25 

1.60 

1.40 

1.20 

1.86 

1.26 

1.20 

2.55 

1.20 

1.20 

2.30 

1.20 

1.20 

2.30 

1.20 

1.35 

2.05 

1.10 

1.60 

2.10 

1.06 

1.76 

2.15 

.85 

1.95 

2.20 

.80 

2.00 

2.05 

.70 

2.05 

1.75 

.65 

2.40 

1.80 

.56 

2.80 

1.75 

.       .60 

3.65 

1.90 

.60 

3.75 

2.00 

.46 

3.55 

2.00 

.40 

2.60 

2.36 

.30 

2.20 

2.46 

.30 

2.20 

2.60 

.40 

2.25 

2.60 

.50 

2.55 

2.50 

.65 

2.60 

2.30 

.76 

2.65 

2.20 

.70 

2.50 

2.20 

.65 

2.60 

1.40 

Aug. 


1.45 

1.60 

1.16 

1.10 

1.10 

1.10 

1.20 

1.26 

1.30 

1.80 

1.20 

1.16 

1.05 

.90 

.86 

.80 

.80 

.80 

.80 

.70 

.75 

.70 

.70 

.80 

.80 

.80 

.80 

.70 

.80 

.90 

.80 


Sept. 


0.80 
.90 
.90 
.95 
.90 
.86 
.70 
.60 
.60 
.60 
.00 
.60 
.«) 
.50 
.60 
.40 
.40 
.40 
.40 
.40 
.30 
.80 
.80 
.80 
.80 
.80 
.80 
.30 
.80 
.30 


Oct. 


0.25 
.20 
.80 
.80 
.80 
.40 
.40 
.40 
.50 
.40 
.50 
.60 
.60 
.40 
.80 
.30 
.30 
.80 
.80 
.80 
.80 
.80 
.40 
.40 
.46 
.50 
.50 
.50 
.40 
.40 
.40 


Kov. 


0.40 
.40 
.% 

.ao 

.90 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.45 
.50 
.!i0 
.45 
.40 

.ao 
.ao 
.ao 
.ao 

.80 

.ao 
.ao 
.ao 

.30 
.3» 
.90 


ARKANSAS  RIVER  NEAR  CANYON,  COLO. 

This  station  is  located  at  the  Hot  Springs  Hotel,  1^  miles  west  of 
Canyon  and  a  short  distance  below  the  mouth  of  Grape  Creek.  It  is 
described  in  Water-Supply  Paper  No.  50,  page  323.  It  was  estab> 
lished  in  1880,  and  records  have  been  kept  since  that  time,  thus  fur- 
nishing most  valuable  data  of  the  discharge  of  the  river.  The  station 
is  of  special  importance,  being  locat^ed  at  the  mouth  of  the  canyon 
and  at  a  point  practically  above  all  of  the  irrigation  ditches  except 
the  Canyon  City  ditch  (sometimes  called  the  North  Side  ditch)  and 
the  South  Canyon  ditch  (sometimes  called  the  South  Side  ditch),  both 
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of  which  head  above  the  station.  Gagings  made  on  April  17  showed 
that  the  dischai^es  of  the  Xorth  and  South  Side  ditches  were  31  and  32 
second-feet,  respectively.  Similarly,  on  May  7  they  were  found  to 
carry  35  second-feet  each,  and  on  September  12,  44  and  31  second- 
feet,  respectively.  Results  of  meaenrements  for  1900  will  be  found  in 
the  Twenty-Second  Annual  Report,  Part  IV,  page  341.  During  1901 
the  following  measurements  of  discharge  were  made  by  A.  L.  Fellows 
and  J.  E.  Field: 

April  IT:  Gage  height,  2.50  feet;  discharge,  386  second-feet. 

llayT:  Qage-height,  3.86  feet;  discharge,  562  second-feet. 

September  13:  Qage-heigbt,  3.30  feet;  discharge,  SSO  second-feet. 

The  total  flow  of  the  river  on  these  dates,  including  that  of  the 
ditches,  amounted  to  308,  622,  and  425  second-feet,  respectively. 

DaU]/  gage  height,  in  feet,  of  Arkanicu  River  near  Canyon,  Colo.,  for  1901. 


ARKANSAS  RIVEB  AT  PUEBLO,  COLO. 

This  station,  which  was  establislied  September,  1894,  is  located  at  the 
I'nion  avenue  bridge  in  the  city  of  Pueblo,  and  is  described  in  Water- 
Supply  Paper  No.  50,  page  325,  This  station  is  an  important  one,  being 
located  near  the  head  of  the  principal  irrigation  portion  of  the  valley, 
only  one  ditch  of  importance  being  taken  out  above  it  in  the  Pueblo 
district,  while  considerable  water  is  used  in  the  ditches  in  the  neigh- 
borhood of  Canyon,  which  is  in  another  water  district.  It  is  upon  the 
gagingn  made  at  this  point  thai  the  water  superintendents  and  com- 
missioners depend  for  distribution  of  water  to  ditches  below.  ThQ 
lEB  66—03 i 
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gage  readings  during  1901  have  been  made  by  T.  J.  Burrows,  water 
commissioner  of  the  Pueblo  water  district.  Results  of  measurements 
for  1900  were  published  in  the  Twenty-second  Annual  Report,  Part 
IV.  page  342.  During  1901  the  following  measurements  were  made 
by  A.  L.  Fellows,  J.  E.  Field,  and  C.  W.  Beach : 

lAst  of  discharge  measurements  of  Arkansas  River  at  Pueblo,  Colo, 


Date. 


1901. 

April  14 

May9 

May4 

Jiily5 

May  24 


Gkiffe 
height. 


Feet. 
2.00 
2.30 
2.97 
3.02 
8.90 


Dis- 
charge. 


See. 


m 

505 
1,161 
1,206 
2,204 


Date. 


1901. 

May  24 

June  11 

August  26 

November  1 . . . 


Gage 
hei^t 


Feet. 
4.00 
4.10 
2.25 
1.70 


Dis- 
charge. 


Sec.-ft. 

1,946 

2,382 

603 

3UB 


Daily  gage  height,  in  feet,  of  Arkansas  River  at  Pueblo,  Colo,,  for  1901, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct.. 

Not. 

Dec. 

1 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.70 
1.70 
1.60 

1.60 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.70 
1.70 
1.60 
1.60 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 

1.55 
1.70 
2.00 
2.00 
2.10 
2.00 
2.00 
2.20 
2.70 
1.85 
2.30 
1.90 
1.65 
1.90 
2.00 
2.20 
2.10 
1.70 
1.90 
2.10 
2.45 
2.30 
2.38 
2.40 
2.30 
2.30 
2.70 
2.70 
2.60 
2.70 

2.70 
2.90 
3.00 
3.00 
2.70 
2.65 
2.60 
2.^5 
2.30 
2.35 
2.40 
2.40 
2.62 
2.68 
3.05 
3.55 
3.42 
8.40 
3.90 
4.80 
7.30 
5.25 
4.80 
4.05 
4.75 
4.50 
4.L5 
4.42 
4.50 
5.00 
6.90 

5.30 
4.95 
4.75 
4.66 
4.35 
4.25 
4.00 
4.05 
4.15 
4.10 
4.10 
4.10 
8.85 
3.80 
4.30 
4.40 
4.00 
3.70 
3.70 
3.65 
3.80 
8.75 
3.85 
3.82 
4.00 
4.00 
3.95 
3.82 
3.49 
3.60 

3.56 
4.35 
3.60 
3.30 
3.10 
2.95 
2.80 
2.85 
3.00 
2.95 
2.90 
2.85 
2.75 
2.75 
2.70 
2.60 
2.50 
2.40 
2.35 
1.80 
1.80 
2.20 
2.20 
2.45 
2.45 
2.45 
3.10 
2.80 
2.60 
2.55 
2.65 

2.36 
2.20 
2.10 
2.00 
3.40 
2.45 
2.68 
2.68 
3.05 
2.65 
2.70 
2.00 
2.40 
2.20 
2.20 
2.28 
2.00 
2.60 
8.10 
2.62 
2.42 
2.30 
2.25 
2.20 
2.20 
2.30 
2.38 
2.20 
2.20 
2.60 
3.00 

3.20 
2.36 
2.80 
2.45 
2.20 
2.10 
2.00 

1.60 
1.00 
1.60 
1.60 
1.70 
1.70 
1.70 

1.70 
1.70 
1.70 
1.T0 
1.65 
1.65 
1.66 
1.65 
1.66 
1.60 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.95 
1.90 
1.90 
1.76 
1.80 
1.00 
1.70 

1.70 

2 

1.70 

3 

1.70 

4 

1.90 

6 

1.90 

6 

1.90 

7 

1.90 

8 

2.00  '  1.90 
2.20     1.90 
2.10     1.90 

1.90 

9 

2.00 

10 

2.00 

11 

2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
1.90 
1.80 
1.70 
1.70 
1.70 
1.65 
1.60 
1.60 
1.60 
1.00 
1.00 
1.55 
1.50 
1.60 

1.90 
2.00 
2.00 
2.00 
1.80 
1.80 
1.75 
1.70 
1.70 
1.70 
1.70 
1.70 
1.80 
1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 

1.90 

12 

2.20 

18 

2.00 

14 

(a) 

16 

2.00 

16 

2.00 

17 

2.00 

18 

2.25 

19 

2.30 

20 

2.30 

21 

2.30 

22 

2.40 

23 

2.20 

24 

2.30 

25 

26 

2.ao 

2.10 

27 

2.00 

28 

2.00 

29 

30 

81 

2.00 
1.90 
2.00 

*  Biver  gorged  above.    About  0.75  second-feet  passing  Pueblo. 
ARKANSAS  RIVER  NEAR  NEPBSTA,    COLO. 

The  old  station  at  the  wagon  bridge  near  Nepesta,  described  in 
previous  Water-Supply  Papers,  was  not  maintained  during  the  year 
1901.  Upon  May  1,  however,  another  station  was  established  by 
A.  L.  Fellows,  assisted  by  C.  W.  Beach,  at  the  dam  and  head  gate  of 
the  Oxford  farmers'  canal,  1^  miles  west  of  Nepesta.  The  station 
consists  of  the  dam  crossing  the  river  at  the  headgate  forming  a  weir, 
and  a  gage  rod,  consisting  of  a  2  by  6  inch  timber,  8  feet  long,  fastened 
to  an  oak  pile  at  the  south  end  of  the  dam ;  the  location  being  marked 
by  spikes  driven  into  the  pile  at  each  foot  mark.  The  rod  is  marked 
in  feet  and  tenths  vertically.    At  low  stages  the   stream  may  be 
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measured  by  wading,  but  at  high  stages  it  is  necessary  to  use  the 
wagon  bridge  at  Nepesta,  making  the  necessary  allowances  for  inflow 
between  the  two  points;  this  can  readily  be  done,  as  the  distance  is 
only  about  a  mile.  The  observer  is  Mr.  Z.  Swallow,  head-gate  keeper 
of  the  Oxford  farmers'  canal.  The  station  will  prove  of  particular 
value,  as  it  is  near  the  head  of  irrigation  district  No.  17,  one  of  the 
most  important  on  the  Arkansas  River.  Results  of  measurements  for 
1900  for  the  old  station  will  be  found  in  the  Twenty-second  Annual 
Report,  Part  IV,  page  343. 

During  1901  measurements  were  made  by  A.  L.  Fellows,  J.  E.  Field, 
and  C.  W.  Beach,  as  follows: 

May  1:  Gkige  height,  0.97  foot;  discharge,  672  Becond-feet. 
May  17:  Gage  height,  1.24  feet;  discharge,  1,719  second-feet. 
June  7:  Gkige  height,  2.26  feet;  discharge,  3,587  second-feet. 
Aiignist20:  Gage  height,  0.88  foot;  discharge,  438  second-feet. 

Daily  gage  height^  infect,  of  Arkansas  River  near  Nepesta,  Colo, ,  for  1901, 


Day. 

May. 

Jane. 

4.75 
2.80 
2.60 
2.65 
2.38 
2.20 
2.28 
2.15 
2.02 
2.06 
1.96 
1.88 
1.73 
1.74 
2.75 
2.36 

July. 

Aacr. 

Sept. 

Oct. 

Day. 

May. 

1.35 
1.10 
1.15 
1.85 
2.30 
2.10 
1.88 
1.77 
2.22 
1.96 
1.86 
1.82 
1.90 
2.45 
2.45 

June. 

July. 

Aug. 

0.91 
.96 

1.20 

.98 

.91 

.91 

01 

Sept. 

0.49 
.60 
.48 
.48 
.47 

Oct. 

1 

0.96 
.06 

i.oe 

!.(£ 
.96 
.98 
.92 
.88 
.70 
.86 
.85 
.86 
.95 
.90 
.96 

1.16 

1.48 

0.8R 

2.12 
1.12 
.61 
.76 
.78 
.71 
.57 
.61 
.83 
.64 
.60 
.68 
.61 
.60 
.60 
.60 

0.47 
.42 
.40 
.40 
.48 
.60 
.40 
.52 
.68 
.00 

.n 

.71 

...... 



17 

2.05 
1.80 
1.62 
1.62 
1.65 
1.62 
1.52 
1.52 
1.52 
1.50 

0.88 
.78 
.80 
.72 
.72 
.62 
.50 

t 

i.eoi   .82 

1.25      .78 

18 

3 

19 

4 

.96 

.96 

1.16 

1.06 

.78 
1.48 
1.30 

.74 

20 

5 

21 

6 

22 

.43  ; 

r 
1   ......___.. 

23 

.42   

H 

.85     1.02 
.96     1.27 
.92     1.12 
.90     1.20 
.84     1.21 
.81     1.19 
.90      .81 
.95      .79 
.98      -75 

24 

.56      .82 
.59       .83 

.41  t 

9 

26 

.46   

U) 

26 

1.21 

.85 
.66 
.65 
.65 
.60 
2.12 

.48   

11 

27 

1.54  i  1.30 

.46  1 

12 

28 

1.52 
1.60 
1.62 

1.09 
.72 
.80 
.88 

.47   

13 

20 

30 

31 

.51  1 

14 

.60' 

15 

16 

ARKANSAS  RIVER  NEAR   ROCKYFORD,  COLO. 

A  new  station  was  established  by  R.  W.  Hawley  on  April  19,  1901, 
at  a  point  V^  miles  northwest  from  Rocky  ford  station  on  the  Atchison, 
Topeka  and  Santa  Fe  Railway.  A  steel  cable  was  stretched  across 
the  river  and  suppUed  with  a  car,  and  an  inclined  timber  gage  rod 
was  bolted  into  the  shale  on  the  north  side  of  the  river  and  marked. 
The  bench  mark  consists  of  a  cut  in  a  tree  at  the  initial  point  level 
with  a  10-foot  mark  on  the  rod.  The  records  were  kept  up  through- 
out the  remainder  of  the  year  1901  through  the  courtesy  of  the  Amer- 
ican Beet  Sugar  Company,  Fred  Chappell,  agriculturist,  taking  the 
reading.  The  channel  is  fairly  favorable  for  good  results,  being  at 
what  is  known  as  the  old  ford.  The  bottom  is  of  shale  and  usually 
free  from  sand,  although  filled  in  to  a  certain  extent  at  most  stages. 
Gagings  may  be  made  either  by  means  of  the  cable  and  car  or  by 
wading.  The  point  is  of  especial  imi)ortance,  owing  to  the  fact  that 
it  is  one  of  the  few  places  on  the  Arkansas  River  where  the  channel 
is  at  all  permanent. 
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During  1901  the  following  measurements  were  made  by  R.  W.  Haw- 
ley  and  J.  E.  Field: 

April  22:  Gage  height,  1.60  feet;  discharge,  827  second-feet. 
May  18:  Gage  height,  1.75  feet;  discharge,  468  second-feet. 
June  8:  Gage  height,  8  feet;  discharge,  2,424  second  feet. 


Daily  gage  height y  in  feetj  of  Arkansas  River  near  Rockyford,  Colo. ,  for  1901, 


1. 
2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10- 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
26. 
26. 
27. 
28. 
29. 

ao. 

81. 


Day. 


Apr. 


2.70 
2.60 
2.50 
2.60 
2.50 
2.47 


1.70 
1.75 
1.85 
1.85 
1.70 
1.70 
2.00 
2.00 


May. 

June. 

July. 
2.20 

1.95 

4.90 

2.00 

4.90 

2.40 

2.00 

4.00 

2.80 

2.05 

a90 

2.20 

2.10 

8.70 

2.00 

2.00 

8.40 

1.90 

1.95 

8.20 

2.00 

1.90 

2.80 

1.70 

1.80 

2.80 

1.40 

1.55 

2.90 

1.80 

1.45 

2.90 

1.80 

1.65 

2.70 

1.80 

1.70 

2.50 

1.80 

1.90 

2.80 

1.80 

1.80 

2.60 

1.60 

2.00 

8.90 

1.60 

2.20 

8.00 

1.40 

2.10 

2.60 

1.80 

2.00 

2.40 

1.10 

2.20 

2.80 

1.00 

8.00 

2.20 

1.00 

8.50 

2.10 

1.10 

8.10 

2.00 

1.30 

8.00 

2.10 

1.10 

2.50 

2.20 

1.40 

8.50 

2.00 

1.60 

8.00 

2.00 

2.40 

8.00 

1.90 

2.00 

8.00 

2.00 

1.60 

8.20 

2.10 

1.60 

4.10 

1.60 

2. 
1. 
2. 
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Aag. 


1.40 
1.40 
1.20 
1.20 
1.20 
2.20 
1.70 
1.60 
2.20 
.00 
,90 
,20 
10 
2.60 
2.60 
2.60 
2.60 
2.60 
2.40 
2.80 
2.40 
2.20 
2.00 
2.00 
2.00 
1.60 
1.60 
1.40 
2.00 
1.60 
1.60 


Sept. 


8.00 
1.90 
1.70 
1.60 
1.60 
2.00 
2.00 
1.60 
1.80 
1.40 
1.80 
1.20 
1.20 
1.20 
1.80 
1.20 
1.20 
1.80 
1.40 
1.50 
1.40 
1.30 
1.20 
1.20 
1.80 
1.20 
1.20 
1.80 
1.40 
1.80 


Oct, 

Nov. 

1.80 

1.80 

1.80 

1.80 

1.80 

1.70 

1.80 

1.70 

1.80 

1.70 

1.60 

1.70 

1.60 

1.60 

1.40 

1.60 

1.40 

1.00 

1.40 

1.60 

1.40 

1.60 

1.40 

1.60 

2.00 

1.00 

2.00 

1.60 

1.70 

1.60 

1.60 

1.60 

LOO 

1.60 

1.60 

1.70 

1.60 

1.80 

1.60 

1.80 

1.60 

1.90 

1.60 

1.80 

1.60 

1.60 

1.70 

1.80 

1.80 

1.80 

1.80 

1.90 

1.70 

1.80 

1.70 

1.80 

1.60 

1.80 

1.60 

1.70 

1.70 

l.SO 
1.80 
1.80 
1.90 
1.80 
L70 
1.70 
1.70 
1.70 
1.70 
1.80 
1.90 
1.90 
1.60 
1.60 
1.7D 
1.70 
1.70 
1.70 
1.60 
l.TO 
1.80 
l.HO 
2.00 
2.00 
2.00 

\.m 

1.50 
1.70 
1.50 
1.50 


ARKANSAS  RIVER  NEAR  LA  JUNTA,  COLO. 


This  station,  which  is  situated  at  the  head  of  the  Fort  Lyons  canal, 
is  described  in  Water-Supply  Paper  No.  37,  page  262.  The  following 
figures  of  monthly  flow  were  furnished  through  the  courtesy  of  C.  W. 
Beach,  hydrographer  of  the  Great  Plains  Water  Company,  and  repre- 
sent the  discharge  of  the  river  at  this  point,  inclusive  of  the  amount 
taken  out  by  the  canals.  A  measurement  was  made  May  3,  1901,  by 
A.  L.  Fellows,  giving  a  discharge  of  361  second-feet  at  a  gage  height 
of  0.80  foot. 

Monthly  discharge,  in  second-feet,  of  Arkansas  River  n^ar  La  Junta,  Colo.,  for 

1901. 


Month. 


Jantmry  . 
February 
March  ... 

April 

May 


Dis- 
charge. 


Sec.-ft. 
886 
1G8 
145  I 

884  I 

1,798 


Month. 


Jane 

Jnly 

August 

September 
October... 


Dis- 
charge. 


Sec.'ft. 

2,740 

380 

875 

885 


Month. 


November... 
December  ... 

Ayerage 


Dis- 
charge. 


Sec.'ft 


67 


AKKANSAS    BIVER   DRAINAGE. 
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ARKANSAS  RIVER  AT  PROWERS,  COLO. 

Records  of  gage  heights  were  commenced  at  this  station  in  the  spring 
of  1900.  A  description  of  the  station  is  given  in  Water-Supply  Paper 
No.  50,  i>age  328.  The  station  is  of  special  importance,  as  it  is  prac- 
tically at  the  head  of  irrigation  district  No.  67,  only  the  Colorado  and 
Kansas  canal  and  the  Peterson  ditch  being  taken  out  above  in  that 
district.  During  the  greater  part  of  the  year  little  water  passes  this 
point,  and  duiing  low  stages  water  is  so  valuable  that  the  greatest 
care  should  be  exercised  in  its  distribution.  The  observer  is  D.  L. 
Birge,  head-gate  keeper  of  the  Colorado  and  Kansas  canal.  During 
1901  the  following  measurements  were  made  bj''  A.  L.  Fellows  and 
J.  E.  Field: 

Hay  3:  Gtoge  height,  0.59  foot;  discharge,  204  second-feet. 
Jtme  9:  Gage  height,  1.35  feet;  discharge,  1,953  second-feet. 


Daily  gage  lieight,  in  feet,  of  Arkansas  River  at  Prcnvers,  Colo.,  for  1901. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

1.40 

3.10 

2.70 

2.20 

1.80 

1.50 

1.40 

1.40 

1.30 

.80 

.80 

1.00 

1.50 

1.60 

1.70 

2.10 

2.20 

2.00 

1.50 

1.50 

1.40 

1.20 

.80 

1.00 

1.10 

1.00 

.80 

.80 

.70 

.40 

Jnly. 

Au^. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2 

0.20 
.20 
.20 
.20 
.25 
.20 
.40 
.25 
.20 
.20 
.15 
.10 
.10 
.10 
.20 
.20 
.20 
.20 
.15 
.16 
.20 
.25 
.20 
.20 
.15 
.20 
.20 
.20 
.20 
.20 
.20 

0.22 

•  MM 

.25 

.22 
.22 
.22 
.28 
.30 
.32 
.32 
.25 
.25 
.25 
.30 
.28 
.28 
.20 
.20 
.20 
.15 
.15 
.15 
.15 
.20 
.16 
.10 
.06 
.05 

0.05 
.05 
.05 

0.16 
.16 
.20 
.25 
.20 
.15 
.20 
.20 
.20 
.20 
.25 
.30 
.00 
.50 
.00 
.30 
.30 
.30 
.30 
.20 
.40 
.50 

1.40 

1.00 
.70 

1.25 

i.eo 

1.00 

.90 

1.60 

1.00 

0.70 
.70 
.60 
.60 
.40 
.40 
.30 
.30 
.30 
.40 
.40 
.40 
.40 
.40 
.80 
.30 
.30 
.30 
.20 
.20 
.20 
.16 
.16 
.10 
.10 
.70 
.60 
.80 
.60 
.80 
.20 

0.20 
.15 
.16 
.20 
.60 
.60 
.40 
.SO 
.90 
1.20 
1.60 
1.00 
1.70 
1.40 
1.00 
.80 
.80 
.70 
.60 
.40 
.30 
.30 
.30 
.20 
.40 
.20 
.20 
.20 
.16 
.16 
.20 

0.80 
.50 
.80 
.80 
.20 
.20 
.80 
.80 
.40 
.40 
.30 
.20 
.20 
.05 
.20 
.20 
.20 
.20 
.30 
.20 
.06 
.05 
.10 
.10 
.20 
.20 

0.20 
.05 
.20 
.20 
.20 
.30 
.20 
.20 
.20 
.20 
.20 
.05 
.10 
.10 
.10 
.10 
.05 
.05 

"."16' 
.10 
.10 
.20 
.15 
.16 
.15 
.20 
.30 
.20 

0.20 
.20 
.20 
.20 
.20 
.15 
.15 
.15 
.15 
.15 
.20 
.20 
.20 
.20 
.20 
.30 
.30 
.30 
.30 
.20 
.20 
.20 
.20 
.20 
.15 
.15 
.10 
.10 
.10 
.15 

0.20 
.20 

3 _ 

4 

.15 
.10 

5 

.10 

6 

.10 

7 

.10 

H 

.10 

9 

.10 

10 

"■"•"• 

0.20 
.20 
.20 
.20 
.16 
.16 
.16 
.15 
.15 
.16 
.16 
.15 
.16 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 

.10 

u 

.10 

12 

1.3 

.10 
.10 

U 

.10 

15 

.10 

16 

.10 

17 

.15 

18 

.10 

19 

.10 

20 

.05 

21 

.05 

28 

.20 

23 

.30 

24 

.30 

25 

.40 

26 

.40 

27 

.20 

28 1 

.20 

29 

.20 

30 

31 

.40 
.40 

AKKANSAS   RIVER  AT  AMITY   CANAL   HBAD   GATES,    COLORADO. 

This  Station  is  located  at  the  head  of  Amity  Canal,  7  miles  west  of 
Lamar,  and  is  maintained  by  the  Amity  Canal  Company,  which  keeps 
the  records  of  the  amount  of  water  flowing  into  the  ditch,  over  the 
dam,  and  out  of  the  wasteway  of  the  canal.  The  following  figures  of 
monthly  flow  were  furnished  through  the  courtesy  of  C.  W.  Beach, 
hydrogi'apher  for  the  company,  and  represent  the  total  flow  at  this 
X>oint.  A  measurement  was  made  by  J.  E.  Field  at  Lamar,  June  9, 
1901,  giving  a  discharge  of  997  second-feet. 
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OPEBATION8    AT   BIVEB   STATIONS,  1901. ^PABT   U.       [wo.oa 


Monthly  discharge,  in  second-feet ^  of  Arkansas  River  at  Amity  Canal  head  gates^ 

Colorado,  for  1901. 


Month. 


January  . 
Pebmary 

March 

April 

May 


Dis- 
charge. 


Sec- 


& 


Month. 


June 

401     July 

51  I  August 

145  I,  September. 
1,270  '  October.... 


Dis- 
chai^e. 


Sec. 


c.-ft, 

1,944 

197 

486 

282 

64 


Month. 


November 
December 

Mean 


Dis- 
charge. 


Sec.-ft. 
175 
172 


451 


1 


ARKANSAS  RIVBR  NEAR  GRANADA,  COLO. 

This  station,  established  July  24,  1898,  is  located  at  the  head 
gates  of  the  Buffalo  Creek  Canal,  2  miles  northeast  of  Granada. 
Since  the  establishment  of  the  station  readings  have  been  made 
throughout  the  irrigation  seasons  (1898,  1899, 1900,  and  1901)  by  Ben 
Riley,  head-gate  keeper  of  the  Buffalo  Canal.  No  measurements 
have  been  made  at  this  point,  and  no  rating  table  has  been  computed. 
A  brief  description  of  the  station,  with  gage  heights  for  1900,  whs 
published  in  Water-Supply  Paper  No.  50,  page  329. 

Daily  gage  Jieight,  infect,  of  Arkansas  River  near  Ghranada,  Colo,,  for  1901. 


Day. 

Jan. 

2.50 
2.60 
2.00 

Feb. 

8.60 
8.60 
3.60 

Mar. 

Apr. 

May. 

1.80 
1.70 
1.70 
1.80 
1.70 
1.70 

Jnne. 

4.80 
5.00 
4.00 
4.00 
8.80 
8.60 
3.40 
3.00 
3.00 
8.00 
2.80 
2.80 
2.60 

July. 

2.00 
2.00 
1.80 
1.80 
1.60 
1.60 
1.60 
1.40 
1.40 
1.20 
1.20 
1.20 

i.ao 

Ang. 

1.80 
1.60 
1.60 
1.00 
1.60 
1.40 
1.40 
1.20 
1.80 
3.80 
3.40 
3.60 
3.20 
8.00 
2.00 
2.00 
2.40 
1.80 
1.80 
2.40 
2.00 
1.80 
1.60 
2.00 
1.80 
1.60 
1.40 
1.40 
1.20 
1.00 
1.00 

Sept. 

Oct. 

Nov. 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1 

Dec. 

1 

2.00 
1.80 
3.00 
8.00 
3.00 
2.40 
2.00 
2.00 
1.80 
1.60 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.40 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.20 
1.20 
1.20 
1.20 
1.00 
1.00 

2.00 
2.00 
1.80 
1.60 
1.60 
1.20 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

l.(«) 

2 

1.00 

8 

1.00 

4 

2.60  8.50 

l.d) 

5 

2.00 
2.60 
2.60 
2.80 
2.80 
2.80 
8.00 
3.00 
3.50 

3.60 
3.60 
8.80 
3.60 
3.60 
3.60 
3.60 
3.60 
3.50 

1.20 

6 

1.20 

7 

1.20  i.TO 

1.20  1.00 

1.20 

8 

1.20 
1.40 
1.40 
1.60 
1.50 
1.20 
1.20 
1.40 
1.40 
1.40 
1.20 
1.20 
1.20 
1.20 
1.60 
1.40 
1.40 
1.40 
1.60 
1.60 
1.60 
1.00 
1.80 

1.70 
1.50 
1.70 
1.70 
1.70 
1.70 
1.70 
1.80 
2.80 
2.80 
2.40 
2.00 
1.80 
1.80 
1.80 
3.20 
3.00 
2.00 
2.70 
8.70 
8.40 
8.40 
8.40 
5.00 

1.00 
1.00 
1.00 

1.00 
1.00 
lot) 

1.20 

9 

1.20 

10 

1.9) 

11 

1.00  1.00 

1.20 

12 

1.00 

1.00 

1.20 

13 

1.00  1.00 
1.00  1.00 
1.20  i.OO 
1.20  1.00 
1.00  1.00 

1.20 

14 

8.50  ,  3.60 
3.50  3.80 

2.40  1.20 
2.00  1.20 
3.00  1.20 
3.60  1.40 
3.00  1.40 

1  1.20 

15 

1.20 

16 

8.50 
3.50 
3.50 

3.80 
3.80 
3.60 

i.ao 

17 

1.40 

18 

1.00 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.40 

19 

3.50  3.60 

3.40 
3.20 
3.00 

1.40 
1.40 
1.60 

1.40 

20 

8.50 

8.40 

1.40 

21 

3.50  ,  3.40 
3.60  '  3.40 
3.60  3.20 
3.60  3.00 
3.60  3.00 
3.60  3.00 
3.40  2.40 
3.40  2.00 

3.40  

3.40  

3.40  ! 

1.60 

22 

8.00  :  1.60 
2.80  1  1.60 
2.60  1  1.60 
2.40  1  1.60 
2.00  1.70 
1.00  1.60 
1.80  2.80 
2.00  ,  2.00 
2.00  1  2.80 
9.  U\ 

1.50 

23 

i.ao 

24 

1.00 

25 

1.00 

26 

27 > 

1.80 
l.Ol 

28 

1.00 

29 

80 

31 

1.60 
1.60 
1.00 



ARKANSAS  RIVER  NBAR  BARTON,  COLO. 

This  station  was  established  May  2, 1901,  at  the  railroad  bridge  one- 
half  mile  east  of  Barton  or  Byron,  which  is  the  name  of  the  railroad 
station  on  the  Atchison,  Topeka  and  Santa  Fe  RailwJay.  Through  - 
out  this  region  the  bed  of  the  stream  is  broad  and  sandy,  the  channel 


ABKANSAS   BIVEB   DBAIKAOE. 
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being  shifting.  This  point  was  selected  as  the  most  available  place 
for  determining  approximately  the  discharge  of  the  Arkansas  at  a 
point  near  the  Colorado-Kansas  line.  The  rod  consists  of  a  vertical 
2  by  4  inch  piece  of  timber  7  feet  long,  nailed  to  a  pile  on  the  down- 
stream side  of  the  railroad  bridge  at  the  last  point  in  the  channel. 
No  bench  mark  was  established,  but  the  rod  was  spiked  at  the  foot 
marks  to  the  pile.  The  channel  is  extremely  shifting,  and  there  may 
be  at  times  many  different  channels.  The  initial  jwint  for  soundings 
is  the  right  bank.  The  observer  is  Harry  Hunt,  postmaster  at  Bar- 
ton. Only  two  gagings  were  made  in  1901,  and  at  the  first  of  these, 
when  the  station  was  established,  no  water  was  passing.  The  second 
measurement,  made  June  10  by  J.  E.  Field,  yielded  a  discharge  of 
1,911  second-feet  at  a  gage  height  of  1.60  feet. 

Daily  gage  height y  in  feet,  of  Arkansas  River  near  Barton^  Colo,,  for  1901. 


i 

Day. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec. 

1 

2.36 

3.00 

3.80 

8.20 

2.90 

2.10 

1.80 

1.75 

1.60 

1.60 

1.50 

1.40 

1.50 

1.60 

1.60 

1.60 

1.60 

1.55 

1.50 

1.50 

1.40 

1.20 

1.00 

.90 

.90 

.90 

.80 

.80 

.60 

.60 

0.40 

.80 

.20 

1.40 

1.50 

1.10 

.80 

.70 

.50 

.40 

.80 

.10 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

1.60 

1.80 

1.60 

1.50 

1.40 

1.80 

1.00 
.80 
.40 
.80 
.10 
.10 
.10 
.00 
1.80 
1.60 
1.20 
1.00 
.00 
.60 
.80 
.20 
.10 
.30 
.80 
.40 
.40 
.40 
.80 
.80 
.80 
.20 
.80 
.80 
.40 
.  .40 
.40 

0.60 

1.80 

1.90 

2.00 

2.00 

1.80 

1.80 

1.70 

1.70 

1.60 

1.50 

1.20 

.90 

.70 

.50 

.50 

.40 

.40 

.40 

.80 

,80 

.80 

.80 

.30 

.20 

.20 

.20 

.80 

.40 

.20 

0.20 
.20 
.20 
.10 
.10 
.20 
.20 
.20 
.25 
.25 
.80 
.20 
.20 
.20 
.20 
.20 
.80 
.80 
.30 
.35 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.10 
.10 
.15 

0.15 
.15 
.15 
.15 
.15 
.15 
.15 
.20 
.20 
.20 
.20 
.15 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.15 
.20 
.30 
.86 
.85 
.40 
.40 
.60 
.50 
.50 
.50 

0.60 

2 

.55 

8 

.00 

4 

.60 

5 

.60 

6 

.66 

7 

.65 

8 

.70 

9 

.70 

10 

.65 

11 

.65 

12 

0.00 

.00 

.00 

.00 

1.80 

.05 

.70 

.80 

.20 

.10 

.10 

.60 

1.50 

1.80 

1.90 

1.70 

1.80 

1.50 

8.00 

2.65 

.70 

13 

.80 

14 

.80 

15 

.85 

16 

.85 

17 

IS 

o5 

19 

.90 

20 

.90 

21 

.90 

22 

1.00 

23 

1.00 

24 

1.00 

25 

l.OO 

26 

1.00 

27 

1.06 

28 

1.06 

29 

1.05 

30 

1.10 

31 

1.10 

MISCELLANEOUS    DISCHARGE    MEASUREMENTS    IN    MISSISSIPPI    RIVER 

BASIN  IN  COLORADO. 


Date. 


May  14 

May  6 
May  11 
May    6 

Apr.  12 
May  18 


Stream. 


Cache  la  Pondre 
River. 

Lake  Creek 

...    do 

do 

.      -do 

.do 

Cimarron  River 

.....do 


Locality. 


Greeley 


Interlaken 

do 

Lower  Twin  Lakes. 

do 

do 

Cimarron 

do 


Hydrogivpher. 


J.  E.  Field 


do 

C.  W.  Beach. . 
J.  E.  Field.... 

do 

do 

A.  L.  Fellows. 
do 


Gage 
height. 


Feet, 


0.60 
.67 
2.00 
LIO 
1.70 


Dis- 
charge. 


Sec.-fU 
60 

118 
90 

120 
42 

87 

88 

814 


56 


OPEBATIONS   AT  BIVEB  STATIONS,  1901. — ^PABT  II.       [wo.  68. 


ABKANSAS  RIVBR  AT  HUTCHINSON,  BANS. 

This  station  was  established  May  13, 1895.  It  is  described  in  Water- 
Supply  Paper  No.  50,  page  330.  Results  of  measurements  for  1900 
will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV,  page  344. 

The  following  discharge  measurements  were  made  during  1901  by 
W.  G.  Russell: 

May  28:  G«ge  height,  1.50  feet;  discharge,  184  second-feet. 
Ang^t  14:  Gage  height,  0.95  foot;  discharge,  88  second-feet. 
October  16:  Q^e  height,  1.25  feet;  discharge,  72  second-feet. 

Daily  gage  height y  in  feet,  of  Arkansas  River  at  Hutchinson,  Kans,,for  1901. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1.80 
1.80 
1.80 
1.80 
1.60 
1.40 
3.80 
3.60 
8.60 
3.40 

Joly. 

Ang. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.20 

1.20 
1.20 

1.25 
1.25 
1.25 
1.26 
1.26 
1.25 
1.25 
1.25 
1.25 
1.25 
1.26 
1.20 
1.25 
1.80 
1.85 
1.45 
1.60 
l.TO 
1.90 
1.90 
1.90 
2.40 
2.10 
1.85 
1.85 
1.90 
1.80 
1.95 

2.00 
2.00 
2.00 
1.90 
1.85 
1.80 
1.75 
1.70 
1.66 
1.65 
1.60 
1.60 
1.50 
1.60 
1.60 
1.60 
1.60 
1.50 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 

1.60 
1.60 
1.70 
1.70 
1.86 
1.85 
2.00 
2.20 
2.20 
2.80 
2.70 
2.70 
2.00 
2.60 
2.40 
2.40 
2.80 
2.20 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.90 
1.90 
1.86 
1.80 
1.76 
1.70 

1.70 
1.70 
1.70 
1.65 
1.65 
1.00 
1.60 
1.65 
1.55 
1.65 
1.50 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.45 
1.45 
1.40 
1.85 
1.35 
1.86 
1.80 
1.80 

1.75 
1.65 
1.65 
1.60 
1.45 
1.45 
1.40 
1.85 
1.80 
1.26 

0.96 
.90 
.90 
.90 
.90 
.90 
.85 
.85 
.80 
.80 

1.10 
.90 
.86 
.96 
.90 
.90 
.90 
.85 
.85 
.85 
.85 
.80 
.80 
.80 
.75 
.75 
.75 
.76 
.75 
.76 
.75 

0.76 

.75 

.75 

.75 

.75 

.75 

.75 

1.00 

.96 

.95 

.90 

.85 

.85 

1.75 

1.70 

1.60 

1.45 

1.30 

1.80 

1.80 

1.20 

1.10 

1.10 

1.10 

1.10 

1.10 

1.06 

1.05 

1.00 

1.10 

1.10 
1.10 
1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.60 
1.60 
1.60 
1.60 
1.60 
1.40 
1.80 
1.25 
1.20 
1.15 
1.10 
1.10 
1.10 
1.06 
1.06 
1.05 
1.10 
1.00 
1.20 
1.20 
1.10 
1.05 

1.06 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

.95 

.96 

.95 

.95 

.95 

.95 

.96 

.95 

.95 

.96 

.95 

.95 

.95 

.95 

.95 

.96 

.95 

.95 

.95 

.95 

.96 

.96 

.96 

0.96 

2 

8 

4 

6 

6 

7 

.95 
.95 
.96 
.95 
.96 
.96 

8 

.95 

9 

.96 

10 

.95 

11 

1.20 
1.20 
1.80 
1.80 
1.40 
1.80 
l.SO 
1.46 
1.40 
1.80 
1.80 
1.26 
1.2S 
1.25 
1.25 
1.26 
1.25 
1.25 
1.25 
1.25 
1.25 

3.80 

1.20 

.95 

12 

3.10 
3.00 
2.80 
2.00 
2.00 
2.60 
2.45 
2.65 
2.80 
2.25 
2.16 
2.60 
2.45 
2.25 
2.15 
2.00 
1.96 
1.85 
1.80 

1.16 
1.10 
1.05 
1.05 
1.05 
1.05 
1.20 
1.15 
1.10 
1.10 
1.10 
1.15 
1.15 
1.10 
1.10 
1.10 
.95 
.90 
1.06 
1.00 

1.00 

18 

1.00 

14 

1.00 

15 

1.00 

16 

17 

1.00 

18 

19 

1.00 

20 

21 

1.00 

22 

1.00 

23 

LOO 

24 

1.00 

26 

1.00 

26 

1.00 

27 

1.00 

28 

1.16 

29 

80 

81 

1.15 
1.15 
1.15 

•Ice. 


VBBDIGRIS  RIVBR  NEAR  LIBERTY,  KANS. 

This  station,  which  was  originally  established  in  August,  1895,  is 
described  in  Water-Supply  Paper  No.  50,  page  330.  Results  of 
measurements  for  1900  will  be  found  in  the  Twenty-second  Annual 
Report,  Part  IV,  page  345.  During  1901  the  following  discharge 
measurements  were  made  by  W.  6.  Russell: 

.    May  22:  Gkvge  height,  8.80  feet;  discharge,  578  second-feet. 
August  18:  Qage  height,  1.90  feet;  discharge,  78  second-feet. 
Octoher  12:  Gage  height,  1.80  feet;  discharge,  58  second-feet. 


ARKANSAS   RIVEB   DRAINAGE. 
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Daily  ffoge  height,  in  feet,  of  Verdigris  River  near  Liberty,  Kans,,for  1901. 


Day. 

Jan. 

Feb. 

a  00 
a  00 
a  20 

6.20 
6.10 
4.20 

a  90 
aso 
aso 
a  90 
aso 
aso 
aeo 
a40 
a  20 

4.00 
5.00 
6.10 
5.40 
5.00 
4.70 
4.40 
4.10 

aso 
aeo 
a  40 
aso 
aso 

Mar. 

a2o 
a  20 
a  20 
a2o 
a  10 
a  10 
a  10 
a  00 
aoo 
a  70 
laoo 

5.70 
4.80 
4.00 

a  70 
aeo 
a  60 
aeo 
aoo 
aso 

4.00 
4.40 

aoo 
aeo 
a  60 
a  40 
a  35 
a  20 
aso 

4.20 

aso 

1 

Apr.  May.Jtme. 

1 

July. 

Angr. 

2.50  ' 

2.25 

2.10 

2.25  I 

2.15  1 

2.00  ' 

1.90  1 

1.75 

1.70 

1.60 

1.70 

1.80 

1.90 

1.80 

1.80 

1.80 

1.80 

1.70 

1.70 

1.60 

1.50 

1.60 

1.40 

1.40 

1.30 

1.30 

1.30 

1.80 

1,30 

1.30 

1.20 

Sept. 

1.20 
1.20 
1.20 
1.20 
1.30 
1.30 
1.30 
1.30 
1.80 
1.80 
1.80 
1.80 
1.20 
2.90 
5.40 
4.15 
a  10 
2.75 

Oct 

Nov. 

Dec. 

1 

2 

2.90 
2.90 
a90 
2.90 
2.90 
2.90 
2.80 
2.80 
2.80 
2.80 
a40 
a  40 

a  30 
a  80 
a40 

4.00 
4.00 

aso 
a  00 
a40 
a  30 
a30 
aso 
a  20 
i  a2o 
;  a2o 
a  10 
a  10 
a  10 
a  10 
a  00 

aso 

6.75 
5.75 
5.65 

4.20     2.20 
aso  '  2.10 

2.15 
1.95 

2.10 
2.00 
1.90 
1.90 
2.05 
2.00 
2.00 
2.00 
1.90 
1.90 
2.00 
2.20 
2.20 
2.20 
2.10 
2.10 
2.00 
2.00 

1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 

1.90 
1.90 

8 

8.65     2.10  <  1.90 

1.90 

4 

8.65 

2.10     1.80 
2.10  I  1.75 
2.10  '  1.70 
2.10     1.70 
2.10     1-70 

1.90 

5 

5.55  <  6-4f> 

1.90 

6 

5.80 

7.90 

a  80 

5.25 

5.45 

14.60 

ia25 

20.40 

laso 

14.85 
7.95 
a40 
5.85 
5.50 
5.25 
4.95 
4.80 
4.65 
4.45 
4.40 
4.30 
4.00 
a  95 
a  85 
4.80 

4.35 
a  65 
a  45 

a  30 
a  20 
a  05 

2.90 
2.90 
2.90 
2.90 
2.80 
a  85 
4.65 
a85 

a  70 
aeo 
a  80 
a  15 
a  05 
aoo 

2.90 
2.80 
2.65 
2.30 
2.20 
2.20 

1.90 

7 

1.90 

8 

1.90 

9 

10 

n 

12 

2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 

1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1  40 

2.00 
2.00 

aoo 

2.00 

13 

2.00 

14 

aoo 

15 

2.00 

16 :..: 

2.00 

17 

1.90     1-40 

2.00 

18 

1.90 
1.90 
2.00 
1.90 
a  90 
2.05 
2.85 
2.80^ 
2.70 
2.55 
2.40 
2.80 
2.30 

1.40 
1.40 
1.40 
1.40 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.40 
1.55 
1.60 

2.00 

19 

2.45  '  2-00 

2.00 

20 

2.30 
2.30 
2.20 
2.10 
2.05 
1.90 
2.00 
2.00 
2.00 
2.00 
2.30 

2.00 
2.00 
2.00 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 

2.00 

21 

2.00 

22 

2.00 

28 

2.00 

24 

25 

28 

27 

2.00 
2.00 
2.00 
2.00 

28 

2.00 

29 

30 

81 

aoo 
aoo 
aoo 

1 

NEOSHO  RIVER  NEAR  lOLA,  KANS. 

This  station,  which  was  established  in  July,  1895,  is  described  in 
Water-Supply  Paper  No.  50,  page  331.  Records  of  discharge  meas- 
urements for  1900  will  be  found  in  the  Twenty-second  Annual  Report, 
Part  IV,  pages  346.  During  1901  the  following  discharge  measure- 
ments were  made  by  W.  G.  Russell: 

April  4:  Gage  height,  5.20  feet;  discharge,  8,206  second-feet. 
May  22:  G(age  height,  8.60  feet;  discharge,  917  second-feet. 
AngaBt  18:  Gage  height,  2  feet;  discharge,  190  second-feet. 
October  11:  Gkige  height,  2  feet;  discharge,  190  second-feet. 
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Daily  gage  height,  in  feet ^  of  Neosho  JRiver  near  lola,  Kans,,  for  1901. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

3.90 

4.60 

6.06 

6.40 

6.80 

8.76 

11.00 

12.00 

9.60 

6.36 

4.90 

7.16 

10.90 

12.10 

12.60 

12.90 

13.80 

11.80 

6.26 

6.20 

6.20 

4.70 

4.60 

4.60 

4.26 

May. 

June. 

July. 

Aug. 

Sept. 

1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.40 
1.40 
1.40 
1.80 
1.80 
1.80 
1.40 
1.80 
1.30 
1.80 
1.80 
1.80 
1.20 
1.20 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
.90 
.90 

Oct. 

Nor. 

0.60 
.60 
.60 
.50 
.50 
.60 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
1.00 
1.00 
.90 
.90 
.80 
.80 
.80 
.80 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 

Dec. 

1 

2.50 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.50 
2.60 
2.80 
2.80 
2.80 
2.80 
2.80 
8.50 
8.80 
3.00 
2.86 
2.80 
2.70 
2.70 
2.70 
2.60 
2.60 
2.70 
2.70 
2.60 
2.60 
2.60 
2.60 
2.70 

2.70 
2.70 
2.60 
2.60 
2.60 
2.50 
2.60 
2.66 
2.60 
2.60 
2.60 
2.70 
2.90 
3.60 
3.80 
4.26 
4.66 
4.60 
4.96 
6.26 
4.80 
4.60 
4.00 
4.00 
4.00 
4.00 
8.80 
8.80 

3.60 
3.66 
3.60 
3.40 
3.30 
3.26 
3.20 
3.26 
3.86 
8.80 
4.16 
8.76 
8.66 
3.85 
8.06 
8.00 
3.00 
2.90 
8.80 
3.66 
3.90 
3.60 
3.80 
8.80 
3.80 
3.66 
8.96 
8.80 
3.80 
3.90 
8.70 

4.00 
4.00 
8.80 
8.80 
8.70 
3.70 
3.70 
8.70 
3.70 
8.70 
8.70 
8.60 
3.60 
3.60 
8.60 
3.60 
8.60 
8.60 
8.60 
8.60 
3.60 
3.60 
8.60 
8.60 
3.60 

8.10 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.26 
6.66 
4.90 
3.90 
3.60 
3.40 
3.00 
3.00 
2.96 
3.00 
8.10 
3.30 
4.00 
3.50 
3.40 
3.10 
3.00 
2.96 
2.85 
2.70 
2.70 

2.60 
2.60 
2.40 
2.40 
2.40 
2.36 
2.80 
2.3r) 
2.30 
2.30 
2.30 
2.20 
2.86 
2.30 
2.8r) 
2.30 
2.80 
2.20 
2.20 
2.20 
2.20 
2.20 
2.10 
2.15 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
1.90 
1.90 
1.90 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 

0.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.50 
.50 
.50 
.60 
.60 
.50 
.60 
.60 

0.60 

2 

.60 

8 

.60 

4 

.00 

6 

.60 

6 

.60 

7 

.60 

8 

.70 

9 

.70 

10 

.70 

11 

.70 

12 

.70 

18 

.70 

14 

.70 

15 

.70 

16 

.60 

17 

.00 

18 

.60 

19 

.50 

20 

.60 

21 

.m 

22 

.60 

28 

.60 

24 

.60 

25 

.60 

28 

4.20     8.60 
4.20     3.40 
4.20  >  3.85 
4.20    3.20 

.90 

27 

1.16 

28 

1.30 

29 

1.9) 

30 

31 

4.10 

3.10 
3.10 

1.00 
1.00 

WESTERN  GVUP  DRAINAGE. 

While  the  year  1900  was  an  exeedingly  wet  one  throughout  Texas,  the 
j'ear  1901  was  as  dry  as  usually  falls  to  the  lot  of  that  State.  During 
the  early  part  of  1901  the  rivers  showed  in  their  flow  a  relatively  large 
run-off  derived  from  the  high  precipitation  of  the  preceding  year, 
but  before  the  summer  had  waned  evaporation  and  lack  of  rain  had 
reduced  the  flow  of  all  the  streams  of  the  State  considerably  and  in  the 
fall  some  reached  the  lowest  known  stages  on  record.  Following  is  a 
description  of  a  number  of  rivers  in  Texas  visited  during  Decem- 
ber, 1901,  by  Prof.  T.  U.  Taylor,  of  the  University  of  Texas  at  Austin, 
Tex.  Measurements  were  made  by  him  also  of  San  Felipe  Springs, 
near  the  town  of  Del  Rio,  the  flow  on  December  16  being  150  second- 
feet;  of  Barton  Springs,  at  Austin,  the  flow  December  23  being  28 
second-feet;  and  of  the  Hot  Wells  at  San  Antonio,  the  flow  on  Decem- 
ber 31  being  41  second-feet.  A  description  of  these  springs  will  be 
found  in  Water-Supply  Paper  No.  50. 

BRAZOS  RIVER  AT  W^ACO,  TEX. 

This  station,  which  was  established  September,  1898  by  T.  U.  Tay- 
lor, is  described  in  Water-Supply  Paper  No.  60,  page  333. 

In  the  latter  part  of  December,  1901,  the  river  reached  the  lowest 
flow  of  its  recorded  history,  a  measurement  made  December  28  giving 
a  discharge  of  69  second-feet.    The  bed  of  the  river  has  been  modified 
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materially  during  the  past  year,  the  deex)e8t  part  of  the  channel  being 
no  longer  adjacent  to  the  southwest  bank,  but  at  present  about  50 
feet  from  the  gage.  The  following  measurements  of  discharge  were 
made  by  T.  U.  Taylor  and  C.  N:  Campbell  during  1901: 

Li^  of  dUcharge  mecuurements  of  Brazos  River  at  Waco,  Tex, 


Date. 

Gaffe 

he0it. 

Dis- 
charge. 

Date. 

Gage 

hel^t. 

Dis- 
charge. 

1901. 
Jftiraiiry  1 

Feet. 
8.15 
2.86 
2.40 
8.48 
2.40 
2.80 

Sec.-ft, 
8.85 
2.88 
1.80 

1901. 
Nnv^inl>flr  12 

Feet. 
2.80 
8.00 
2.60 
2.88 
2.85 
2.82 

Sec.'ft. 
0.76 

VMTh  ^ 

■  November  28 

2.42 

May  11 

December  21 

.96 

October  15 

5.88  1 

.87 

December  26 

.78 

NoTfflnbfo*  2 

December  27 

.70 

NnrapnlMvr  12 ,    . 

.77 

December  28 

.68 

Daily  gage  height,  in  feet  y  of  Brazos  River  at  Waco,  Tex,,  for  1901, 


Day. 


1 

2 

8 

4 

5 

6 

7 

8 

iS::::::::::::::::::::::z 

11 

12 

18 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

81 


Jan. 

Feb. 
2.80 

8.20 

3.20 

2.80 

3.20 

2.80 

8.20 

2.80 

3.16 

2.90 

8.10 

2.90 

8.10 

8.00 

8.10 

3.10 

8.10 

3.10 

8.10 

3.10 

8.10 

8.20 

8.10 

8.40 

8.10 

8.60 

8.10 

8.55 

3.10 

8.46 

8.10 

8.80 

8.10 

8.25 

3.10 

8.20 

8.00 

8.20 

3.00 

8.25 

3.00 

8.30 

3.00 

8.30 

3.00 

8.80 

3.00 

8.20 

3.00 

3.20 

8.00 

8.10 

2.95 

3.10 

2.90 

8.10 

2.90 

2.90 

2.90 

Mar. 


8.00 
8.00 
2.90 
2.90 
2.90 
2.86 
2.75 
2.70 
2.80 
2.80 
2.80 
2.80 
2.76 
2.70 
2.70 
2.70 
2.00 
2.70 
2.80 
2.70 
2.70 
2.70 
2.80 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 

aso 

8.20 


Apr. 


4. 
4. 
4. 
4. 
4. 


2.90 
2.80 
2.70 
30 
35 
45 
20 
00 
3.80 
3.00 
8.65 
8.60 
3.80 
8.50 
8.80 
3.20 
8.45 
3.80 
3.26 
8.20 
8.10 
3.10 
3.70 
3.85 
8.65 
3.30 
3.10 
3.10 
2.95 
2.90 


May. 

June. 

Jtdy.' 

2.80 

6.60 

2.75 

2.80 

6.95 

2.70 

2.80 

11.40 

2.65 

2.80 

8.90 

2.60 

2.70 

8.65 

2.60 

2.70 

9.05 

2.50 

2.60 

7.95 

2.40 

2.00 

6.95 

2.40 

2.60 

6.45 

2.40 

2.60 

5.80 

2.30 

2.40 

5.4D 

2.30 

2.40 

5.10 

2.30 

2.40 

5.10 

2.30 

2.4D 

4.75 

2.30 

2.30 

4.45 

2.25 

2.30 

4.30 

2.20 

7.25 

4.05 

2.20 

10.00 

3.90 

2.20 

14.75 

3.75 

2.20 

10.60 

3.65 

2.10 

8.15 

3.50 

2.20 

7.70 

3.45 

2.55 

7.30 

3.40 

2.25 

6.90 

8.20 

2.20 

6.25 

3.15 

2.20 

6.00 

3.U0 

2.75 

5.00 

3.05 

2.90 

5.45 

8.05 

2.85 

5.30 

2.90 

2.55 

5.25 

2.80 

2.35 

5.85 

2.20 

Aug. 


2.35 
2.25 
4.80 
4.40 
4.10 
4.10 
3.95 
3.70 
3.60 
8.40 
3.25 
3.15 
8.10 
3.75 
3.80 
3.15 
3.10 
3.05 
2.90 
2.80 
2.70 
2.65 
2.60 
2.60 
2.55 
2.40 
2.65 
3.50 
3.15 
3.00 
2.80 


'sept. 

Oct. 

3.80 

2.90 

2.95 

2.85 

2.80 

2.75 

2.60 

2.70 

2.20 

2.00 

2.40 

2.00 

2.70 

2.60 

2.00 

2.45 

2.60 

2.40 

2.40 

2.40 

2.30 

8.15 

2.25 

3.50 

3.10 

8.25 

5.20 

8.05 

6.00 

2.90 

4.70 

3.40 

4.65 

8.30 

4.50 

8.36 

4.40 

3.20 

4.30 

3.00 

4.60 

3.(J5 

4.20 

2.  HO 

3.85 

2.70 

3.65 

2.70 

3.50 

2.  Of) 

3.85 

2.60 

3.20 

2.60 

3.20 

2.60 

3.10 

2.50 

8.10 

2.50 

2.40 

Nov. 


2.40 
2.40 
3.46 
2.85 
2.80 
2.60 
2.55 
2.60 
45 
30 
30 
30 


2. 

2. 

2. 

2. 

2.30 

2.30 

3.00 

3.85 

3.75 

3.70 

3.56 

3.40 

3.30 

3.30 

3.20 

8.10 

8.00 

3.00 

2.90 

3.00 

2.95 

2.90 


Dec. 


2.90 

2.80 
2.76 
2.70 
2.70 
2.70 
2.70 
2.80 
2.70 
2.66 
2.50 
2.50 
2.50 
2.60 
2.60 
2.60 
2.60 
2.60 
2.00 
2.60 
2.60 
2.50 
2.50 
2.50 
2.46 
40 
35 
30 
.30 
2.30 
2.80 


2. 
2. 
2. 

2. 


BOSQUB  RIVER,  TEXAS. 

Bosque  River  rises  in  Erath  County  and  after  traversing  Bosque 
County  flows  into  Brazos  River  4  miles  west  of  Waco.  It  is  a  stream 
of  high  banks,  and  has  a  perennial  flow,  which,  however,  at  low  stages 
is  not  sufficient  for  irrigation  or  for  continuous  power  purposes.  The 
water  is  clear  and  the  bed  rocky  and  gravelly  at  the  section  used  for 
measurement.  The  flow  was  measured  on  December  26,  1901,  at  the 
iron  bridge  5  miles  west  of  Waco  and  gave  a  discharge  of  3  second- 
feet.     There  is  a  i)Ower  plant  on  this  river  at  Clifton,  Bosque  County. 
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SULPHUR  FORK  OF  LAMPASAS  RIVER,  TEXAS. 

This  fork  rises  in  the  town  of  Lampasas,  in  the  Hancock  and 
Hanna  springs,  fully  described  in  Water-Supply  Paper  No.  50,  page 
335.  The  flow  was  measured  in  December,  1900,  and  gave  a  discharge 
of  10  second-feet.  The  flow  was  again  measured  on  December  19, 1901 , 
by  Thomas  U.  Taylor,  and  gave  a  discharge  of  11  second-feet.  The 
Sulphur  Fork  flows  into  the  main  Lampasas  near  the  town  of  Kemp- 
ner,  and  at  low  stages  carries  more  water  than  the  main  branch.  The 
Lampasas,  the  Solado,  and  the  Leon  unite  southeast  of  Belton  at  a 
point  known  as  Three  Rivers,  to  form  Little  River. 

SOLADO   RIVER,  TEXAS. 

The  Solado  River  has  its  source  in  the  famous  Solado  Springs,  in 
the  town  of  Solado,  9  miles  south  of  Belton.  These  are  similar  in 
source,  behavior,  and  character  of  water  to  those  of  San  Marcos,  San 
Antonio,  Del  Rio,  etc.  Formerly  two  dams  existed  across  the  Solado, 
one  in  the  town  and  the  other  some  distance  below.  The  flow  was 
measured  on  December  19,  1901,  by  Thomas  U.  Taylor,  and  a  dis- 
charge of  13  second-feet  was  found.  The  stream  below  the  town  is 
often  rather  deep,  and  resembles  in  all  its  characteristics  the  San 
Marcos.  The  bed  is  rocky,  and  the  reliable  flow  would  make  the 
stream  available  for  power  purposes. 

Two  flour  mills  and  2  cotton  gins  are  at  present  in  active  operation 
on  the  Solado.  Summer's  mill,  2  miles  above  the  mouth,  derives  its 
power  by  means  of  a  10-foot  stone  dam.  Six  miles  above  this  mill  is 
located  Stinnett's  flour  mill,  where  a  head  of  18  feet  is  obtained  with 
a  race  1  mile  long  and  a  dam  3  feet  high.  Between  these  two  plants 
are  located  the  cotton  gins  referred  to. 

LEON  RTVER,  TEXAS. 

The  Leon  was  described  fully  in  Water-Supply  Paper  No.  50,  page 
334.  It  unites  with  the  Nolan  in  the  suburbs  of  Belton.  The  year 
1901  was  conspicuous  for  low  water  in  the  Leon,  the  flow  being  suffi- 
cient to  run  the  power  plant  1  mile  east  of  Belton  only.  On  Decem- 
ber 20,  1901,  the  water  in  the  lake  above  the  dam  was  about  1  foot 
below  the  crest,  but  watel*  was  leaking  through  the  dam  and  mill  race. 
The  flow  was  found  to  be  only  6  second-feet.  The  Nolan  River  was 
measured  just  west  of  town  and  a  discharge  of  only  1  second^foot 
was  found. 

LITTLE  RIVER,  TEXAS. 

The  Little  River  Is  formed  by  the  Leon,  Lampasas,  and  Solado.  It 
has  high  banks,  and  for  most  of  its  course  is  deep  and  clear  and  flows 
slowly.  The  valleys  on  each  side  are  among  the  richest  in  Texas. 
The  land  rises  very  gradually  from  the  banks,  and  the  floods  to  wliieh 
this  stream  is  subject  spread  out  over  the  bottom  lands  and  at  many 
places  cover  a  width  of  2  miles.    The  liability  of  the  river  to  overflow 
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the  bottom  lands  on  each  side  has  rendered  its  use  for  power  purposes 
rather  discouraging,  as  damage  suits  would  inevitably  follow  an  over- 
flow. The  flow  was  measured  by  Thomas  U.  Taylor,  at  McCowan's 
ford,  2  miles  south  of  Cameron,  on  December  20, 1901,  and  gave  a  dis- 
charge of  59  second-feet.  The  stream  at  this  place  was  29  feet  wide, 
with  an  average  depth  of  14  inches  and  a  mean  velocity  of  1.72  feet 
per  second.  This  measurement  can  be  regarded  as  the  lowest  mini- 
mum at  this  section,  as  no  rains  had  fallen  on  its  watershed  for  several 
months,  the  season  of  1901  having  been  an  especially  dry  one  in  Texas. 

CONCHO  RIVER,  TEXAS. 

Concho  River  discharges  into  the  Colorado  in  the  southwest  comer 
of  Coleman  County.  The  main  Concho,  from  its  junction  with  the 
Colorado  to  the  point  where  it  is  formed  by  the  North  and  Middle 
Conchos,  li  miles  east  of  San  Angelo,  is  about  45  miles  long  in  an  air  line. 
Above  San  Angelo  the  waters  of  the  Conchos  are  utilized  for  irriga- 
tion in  Sterling,  Irion,  and  Tom  Green  counties.  The  North  Concho 
traverses  the  counties  of  Andrews,  Martin,  Glasscock,  Sterling,  and 
Tom  Green,  and  is  subject  to  great  freshets,  that  have  flooded  the 
streets  of  San  Angelo.  It  has  a  reliable  low-water  flow,  and  at  pres- 
ent furnishes  water  for  three  irrigation  systems,  two  in  Sterling  County 
and  one  in  Tom  Green  County.  Another  irrigation  plant  a  few  miles 
above  San  Angelo  derived  its  water  from  the  North  Concho,  but  a 
flood  swept  away  the  dam,  and  it  has  never  been  rebuilt.  The  flow 
of  the  North  Concho  was  measured  b}'^  Thomas  U.  Taylor,  December 
17, 1901,  at  a  point  half  way  between  the  highway  bridge  at  San  Angelo 
and  the  ford  above.  At  this  point  the  river  has  a  very  rough,  irreg- 
ular bottom,  composed  of  a  conglomerate  rock.  At  low  stage  the 
stream  is  divided  into  many  irregular  channels.  At  the  point  of 
measurement  the  water  was  passing  through  a  small  and  smooth  pass 
only  7  feet  wide  and  9^  inches  deep.  The  average  velocity  was  found 
to  be  If  feet  per  second,  giving  a  flow  of  9  J  second-feet.  This  was  the 
lowest  stage  of  the  river,  as  there  had  been  no  effective  rain  for  several 
months.  The  Middle  Concho  flows  through  west  Tom  Green,  Irion, 
and  east  Tom  Green  counties.  Its  length  is  about  half  that  of  the  north 
fork,  but  its  low  flow  near  San  Angelo  is  about  seven  times  greater. 
Affluent  streams  of  importance  are  Spring  Creek  and  the  South  Con- 
cho. These  together  supply  water  for  ten  irrigation  systems.  Three 
of  these  are  at  Sherwood,  on  Spring  Creek;  three  near  Knickerbocker, 
on  Dove  Creek,  a  tributary  of  Spring  Creek;  three  near  Christoval,  on 
the  South  Concho,  and  one  4  miles  south  of  San  Angelo,  below  the 
junction  of  the  South  and  Middle  forks.  The  south  branches  are 
unfailing  in  their  water  supply,  and  there  is  sufficient  water  to  double 
the  area  under  irrigation.  The  stream  is  a  succession  of  beautiful 
lakes  or  pools,  connected  by  shoals,  where  the  water  flows  over  the 
rough  segregated  stone  bottom.  The  river  was  measured  by  Mr. 
Taylor  on  December  17,  1901,  just  below  the  ford,  4  miles  south  of 
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San  Angelo,  and  gave  a  discharge  of  69  second-feet.  This  section 
was  near  the  Cunningham  dam,  which  supplies  the  irrigation  system 
of  that  name. 

MILL   CREEK,  TEXAS. 

This  small  stream  has  its  source  in  large  springs  in  the  suburbs  of 
the  town  of  San  Saba.  A  stone  dam  has  been  constructed  across  the 
stream  near  its  head  and  the  backwater  spreads  over  the  supplying 
springs.  The  dam  is  a  substantial  stone  structure  repaired  late  in 
1901.  It  supplies  power  to  operate  a  mill,  and  pressure  for  the  town 
water  supply,  and  serves  to  raise  the  water  into  the  irrigation  ditch 
that  leads  to  the  land  of  Mr.  Kirkpatrick.  The  flow  was  measured  by 
Thomas  U.  Taylor  on  December  18,  1901,  a  short  distance  below  the 
dam  while  water  was  flowing  freely  over  the  waste  weir.  The  dis- 
charge was  found  to  be  10  second-feet. 

LLANO   RIVER,  TEXAS. 

The  Llano  River  rises  in  Sutton  County,  within  a  few  miles  of  the 
headwaters  of  Devils  River.  It  traverses  Sutton,  Kimble,  and  Mason 
counties  and  enters  Colorado  River  at  Kingsland,  in  the  eastern  part 
of  Llano  County.  In  its  upper  part,  notably  in  Kimble  County,  it  is 
a  very  effective  irrigation  stream  as  there  are  no  less  than  30  inde- 
pendent systems  that  draw  their  waters  from  it  and  its  tributaries. 
Below  Kimble  County  no  attempt  has  been  made  to  utilize  the  water 
for  irrigation  purposes,  but  three  power  plants  are  located  upon  it, 
near  the  town  of  Llano.  J.  K.  Finlay  owns  two  plants  2  and  8  miles 
above  Llano,  while  at  the  town  there  is  a  small  but  very  effective  plant 
that  operates  the  pumps  of  the  city  waterworks  and  the  electric-light 
plant.  The  Llano  was  measured  by  Thomas  U.  Taylor  in  March, 
1899,  and  gave  a  discharge  of  76  second-feet.  It  was  again  measured 
on  November  9,  1901,  and  gave  a  discharge  of  105  second-feet.  The 
river  was  said  to  be  at  its  lowest  stages  during  both  measurementiS. 
Assuming  the  lowest  measurement  (76  second-feet),  the  present  dam 
with  its  fall  of  9  feet  can  develop  57  horsepower  continuously,  or  160 
horsepower  if  used  only  sixty  hours  during  the  week  and  its  flow 
conserved  the  rest  of  the  time. 

GUADALUPE  RIVER,  TEXAS. 

The  Guadalui>e  with  its  tributaries  furnishes  power  for  no  less  than 
17  plants.  Two  of  these  are  above  New  Braunfels,  in  Kerr  County, 
two  on  the  Comal  River,  three  at  Luling,  eight  on  San  Marcos  River, 
and  two  below  the  mouth  of  the  San  Marcos.  The  flow  of  the  Comal 
was  fully  treated  in  Water-Supply  Paper  No.  50.  The  Guadalupe  was 
measured  in  March,  1901,  on  the  crest  of  the  dam  of  the  Berchel  Power 
Company,  3  miles  north  of  Cuero,  and  the  discharge  was  found  to  be 
551  second-feet.  The  crest  of  the  dam  is  flat,  6  feet  broad  and  140 
feet  long  between  bulkheads.     The  water  was  1.15  feet  deep  on  the 
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crest  and  had  an  average  velocity  of  3.42  feet  per  second.  The  meas- 
urement was  made  by  wading  on  the  crest.  There  had  been  no  rain 
on  the  watershed  of  the  river  for  months  and  it  was  down  to  a  low 
stage,  as  reported  by  the  engineer  of  the  power  plant. 

CABRIZO  SPRINGS,  TEXAS. 

Carrizo  Springs  Creek  flows  through  the  village  of  Carrizo  Springs 
one-fourth  mile  east  of  the  court-house.  It  rises  5  miles  southwest 
of  the  court-house,  flows  eastwardly,  and  empties  into  Nueces  River 
at  a  point  about  1  mile  above  the  Carrizo  Springs  and  Cotulla  road 
crossing,  or  about  3  miles  above  Taylor's  dam.  The  creek  does  not 
flow  from  one  large  spring,  but  is  the  accumulated  flow  of  a  number 
of  small  springs  se^tt«red  along  its  length.  A  measurement  made  by 
E.  C.  H.  Bantel,  on  December  30,  1901,  at  low  water,  showed  the  flow 
to  be  1.32  second-feet. 

An  abundant  supply  of  water  may  be  obtained  anywhere  in  this 
section  by  digging  or  drilling  wells.  In  the  former  the  water  is  found 
at  from  10  to  15  feet  below  the  surface.  Drilled  wells  90  feet  deep 
give  a  small  but  steadji  flow,  and  as  the  depth  increases  the  flow 
becomes  greater.  There  are  seven  or  eight  artesian  wells  scattered  in 
the  section  north  of  the  town.  One  of  these,  known  as  Campbell's 
well,  has  a  5-inch  pipe  sunk  350  feet,  and  flows  about  50  gallons  per 
minute.  The  water  is  used  to  irrigate  several  acres  of  land  on  which 
garden  truck  is  raised.  The  owner  of  the  well  has  installed  a  15- 
horsepower  gasoline  engine  and  a  5-inch  centrifugal  pump  to  aug- 
ment his  supply  of  water  and  has  constructed  two  earthen  tanks  or 
reservoirs  having  a  total  area  of  about  2  acres  and  a  depth  of  8  feet. 

Another  artesian  well,  known  as  the  Paterson  well,  has  recently 
been  completed  at  a  point  about  5  miles  southeast  of  the  court- 
house. This  well  has  a  5f-inch  pipe,  is  590  feet  deep,  and  flows  about 
200  gallons  per  minute.  Its  flow  for  the  three  months  October, 
November,  and  December,  1901,  was  constant. 

About  one-half  mile  south  of  the  court-house  is  the  dug  well  from 
which  the  Carrizo  mineral  water  is  obtained.  The  well  is  said  to  be 
00  feet  deep;  the  water  rises  to  a  point  25  feet  from  the  surface,  and 
is  pumped  out  by  an  ordinary  hand  pump.  The  analysis  of  this  min- 
eral water  is  as  follows: 

Analysis  of  Carrizo  Springs  mineral  water. 

Gr.  U.  S.  G. 

Total  mineral  matter 1 ,  306. 18 

Magnesimn  Bnlphate - 231. 00 

Sodimn  stdphate 890.00 

Sodium  chloride __ 467.00 

Sodium  bicarbonate 80. 30 

Calcium -- 130.40 

Potassimn  chloride - 5. 50 

Soluble  silica i  .71 
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COLORADO  RIVER  AT  AUSTIN,  TEX. 

Since  the  destruction  of  the  dam,  measarements  have  been  made 
at  the  station  about  a  fourth  of  a  mile  above  the  highway  bridge  on 
Congress  avenue.  The  station  is  described  in  Water-Supply  Paper 
No.  50,  page  336.  A  full  discussion  of  the  flow  of  the  river  and  the 
failure  of  the  masonry  dam  on  April  7,  1900,  will  be  found  in  Water- 
Supply  Paper  No.  40.  During  the  year  1901  the  Colorado  River  was 
low,  though  the  record  does  not  exhibit  the  extreme  low  stage  reached 
by  the  other  Texas  streams  during  the  fall  of  1901.  It  reached  its 
lowest  stage  in  July.  The  section  between  the  bridge  and  the  Inter- 
national and  Great  Northern  Railroad  bridge  below  was  materially 
changed  during  the  fall  by  the  scouring  out  of  its  central  portion  and 
the  formation  of  a  gravel  bar  on  the  north  side. 

The  following  measurements  were  made  by  T.  U.  Taylor  and  C.  N. 
Campbell  during  1901: 

List  of  discharge  ineastirements  of  Colorado  River  at  Austiny  Tex, 


Date. 


1901. 

June  24 

July6 

October  23 

October  28 

October  81 


OaKe 
hel^nt. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

1.80 

2.99 

1.60 

2.18 

1.85 

4.24 

1.80 

4.17 

1.80 

4.25 

Date. 


DiB- 

cbarge. 


1901. 
November  18 . . 
Noyember  18  . . 
November  28  . . 
December  6 


Daily  gage  height,  in  feet,  of  Colorado  River  at  Austin^  Tex.,  for  1901, 


Day. 


1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

80 

81 


Jan. 


2.80 
2.80 
2,80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
3.80 
2.80 
2.76 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 


Feb. 


2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.60 
2.60 


Mar. 


2.00 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.45 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.60 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.45 
2.50 


Apr. 


2.65 
2.60 
2.60 
2.40 
2.36 
2.30 
2.80 
2.30 
2.30 
2.30 
2.40 
2.40 
40 
40 
40 


2.30 
2.30 
2.40 
2.45 
2.60 
2.80 
2.80 
2.70 
2.70 
2.60 
2.60 
2.55 
2.50 
2.50 
2.50 


May. 


2.40 
2.40 
2.80 
2.80 
2.80 
2.30 
2.80 
2.30 
2.30 
2.30 
2.65 
2.85 
2.70 
2.60 
2.55 
2.55 
2.50 
8.15 
3.00 
2.65 
3.45 
3.85 
3.60 
3.75 
3.60 
3.40 
3.35 
3.85 
4.15 
3.50 
3.30 


June. 

July. 

Ang. 

Sept 

Oct. 

aoo 

1.70 

2.80 

2.00 

2.20 

3.05 

1.60 

2.80 

1.95 

2.10 

8.90 

1.60 

2.20 

1.86 

2.00 

8.60 

1.00 

2.20 

1.60 

1.90 

3.20 

1.60 

2.26 

1.00 

1.85 

2.95 

1.60 

2.60 

1.80 

1.85 

2.76 

1.60 

2.40 

1.90 

1.80 

2.96 

1.60 

2.80 

1.80 

1.75 

2.95 

1.60 

2.26 

1.70 

1.70 

2.76 

1.65 

2.16 

1.75 

1.70 

3.10 

1.65 

2.10 

1.90 

1.85 

2.90 

256 

2.10 

1.85 

2.00 

2.70 

10.20 

1.95 

1.80 

1.95 

2.55 

5.96 

1.90 

6.86 

1.90 

2.45 

4.20 

1.85 

5.75 

1.80 

2.85 

a95 

1.80 

5.90 

1.80 

2.80 

3.50 

1.80 

6.15 

1.70 

2.20 

4.80 

1.80 

6.66 

1.70 

2.15 

4.10 

1.70 

4.06 

1.70 

2.10 

8.60 

1.T0 

a40 

1.70 

2.05 

3.86 

1.85 

8.06 

1.70 

1.95 

8.10 

1.90 

2.95 

1.80 

1.95 

8.80 

1.80 

2.75 

1.85 

1.85 

2.85 

1.65 

2.70 

1.90 

1.80 

2.95 

1.60 

2.96 

1.80 

1.80 

2.65 

1.40 

aio 

1.80 

1.80 

2.65 

1.40 

2.00 

1.80 

1.80 

2.45 

1.30 

2.60 

1.80 

1.70 

2.40 

1.30 

2.40 

1.80 

1.70 

2.40 

1.40 

2.80 

1.80 

2.40 

1.90 

1.80 

Not. 


1.80 
1.80 
1.80 
1.80 
1.70 
2.75 
4.46 
4.20 
8.50 
8.20 
2.86 
2.65 
2.46 
2.40 
2.85 
2.80 
2.80 
2.25 
2.20 
2.20 
2.15 
2.10 
2.10 
2.05 
2.00 
2.00 
2.00 
1.90 
1.90 
1.90 


Dec 


1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
2.00 
2. 09 
2.00 
2.10 
2.10 
2.00 
2.00 
1.90 


1. 
1. 
1. 
I. 
1. 


85 
.80 
.80 
.85 
,85 
1.85 
1.85 
1.85 
1.85 
l.iS 
1.85 
1.85 
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RIO  GRANDE  NEAR  DEL  NORTE,  COLO. 

This  station  is  about  2  miles  west  of  the  town  of  Del  Norte,  above 
the  main  canal  taking  water  from  the  Rio  Grande.  Continuous 
records  have  been  kept  here  by  J.  S.  Regan  since  the  fall  of  1889.  A 
description  of  this  station  is  given  in  Water-Supply  Paper  No.  50, 
page  347.  Results  of  measurements  for  1900  will  be  found  in  the 
Twenty-second  Annual  Report,  Part  IV.,  page  347.  A  measurement 
was  made  by  A.  L.  Fellows  September  10,  1901,  when  the  discharge 
was  470  second-feet,  the  gage  height  being  1.75  feet. 

Daily  gage  height  ^  in  feet ,  of  Rio  Grande  near  Del  Norte,  Colo.,  for  1901. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

3.84 

June. 

July. 

Aug. 
1.64 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.66 

3.62 

1.94 

1  40 

2 

•2.24 

*2.28 

1.44 

3 

(•) 

1.48 

8.46 

8.42     2.42 

1.52 

1.76  1  1.40 

4 

5 

2.32 

1.46 

ao2 

3.34     2.24 

1 

1.66 

2.30  1  1.38 

. .. . '  . . 

6 

i . 

1 

1.54 

2.96 

3.52    2.10 

1.80 

1.94     1.44 
_  .  .  1 . 

1.40 

8 , 

9 

•2.30 

2.10 

1.62 

3.00 

4.00  '  2.00 

1.80 

1.80     1.46 

1.44 

10 

11 

1 

1.66 

3.62 

3.60    1.96 

1.64 

1.78     1.48 

12 

•2.24 

1 



13 

1 

1.66 

8.58 

8.38     1.82 

1.62 

1.72  1  1.42 

14 

1.48 

\h 

1.90 

3.84 

3.10     1.76 

1.54 

1.64      1-42 

In 

•2.42 

1.94 

1.48 

17 

1.76 

3.64 

2.78  1  1.68 

1.60 

1..% 

1  4() 

]-< 

i 

\S) 

•2.18 

._.._..i...... . 

2.08 

4.58 

3.02  1  1.64 

1.76 

1.52    l.:3H 

21) 

t\ 

1 

2,20 

5.16 

8.00  1  1.60 

2.00 

1.52  1  i.36 

1.62 

n 1 

« 

•2.36 

1.42 

2.16 

3.64 

...... 

3.06 

1.62 

1.76 

1.48  1  1.36 

1.40 

24 

2> 

2.86 

4.24 

3.00 

1.70 

1.80 

1.48     1.38 

& 

•2.34 

1 

1 

27 

1 

8.18 

4.42 

2.84     1.86 

1.78 

1.44     1.42    

1.66 

28 

, 

29 

3.14 

4.28 

2.62     1.74 

1.72 

1.46     1.42 

»> 

1.54 

1.38 

31 

3.94 

1.68 

1.90 

1  44 

1.70 

...... 

•Ice. 


^  River  open  in  center;  ice  on  both  sides. 


RIO   GRANDE  AT  CENICERO,    COLO. 

This  Station  is  a  short  distance  above  the  Colorado  State  line,  at  a 
point  where  the  river  is  crossed  by  a  wagon  bridge.  Gagings  were  be- 
gun July  28, 1899,  since  which  time  continuous  records  have  been  kept. 
The  station  is  an  extremely  important  one,  giving,  as  it  does,  the  dis- 
charge of  the  river  at  the  Colorado  State  line,  including  practically  all 
of  the  Colorado  drainage.  A  description  of  this  station  was  published 
in  Water-Supply  Paper  No.  50,  page  348.  The  results  of  measure- 
ments for  1900  will  be  found  in  the  Twenty-second  Annual  Report, 
Part  IV,  page  349.  During  1901  a  measurement  was  made  by  A.  L. 
Fellows  on  September  9,  when  the  discharge  was  found  to  be  87  second- 
feet  for  a  gage  height  of  1.20  feet. 

IBR  66-r-02 5 
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Daily  gage  height,  infect,  of  Rio  Orande  at  Cenicero,  Colo.,  for  1901. 


Day. 


1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

\2 

13 

14 

15 

16 

17 

18 

19 

» 

21 

22 

23 

24 ! 

25 

28 

27 

28 

20 

31) 

81 


Jan. 


2.00 
2.00 
2.00 
2.00 
2.00 


2. 
2. 
2. 
2. 
2. 
2. 


00 
00 
00 
00 
00 
(10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 


Feb. 


2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.01) 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
,00 
,00 

,a) 

,00 
.00 
,00 
2.00 
2.00 
1.90 
1.80 
1.90 


2. 
2. 
2. 
2. 

2. 
2. 


Mar. 


1.90 
2.10 
2.10 
2.20 
2.20 
2.10 
2.10 
2.00 

i.no 

1.90 
1.80 
1.70 
1.70 
1.70 
1.60 
1.00 
1.60 
1.60 
1.60 
1.60 
1.70 
1.70 
1.70 
1.60 
1.60 
1.50 
1.40 
1.30 
1.30 
1.30 
1.30 


Apr. 

May. 

i.ao 

2.70 

1.30 

3.40 

1.40 

8.60 

1.40 

8.30 

1.60 

2.80 

1.60 

2.70 

1.60 

2.70 

1.60 

2.70 

1.40 

2.70 

1.40 

2.70 

1.30 

2.70 

1.80 

2.  HO 

1.30 

2.  SO 

1.30 

3.10  1 

1.30 


30 
,30 
30 
30 
30 
1.30 
1.40 
1.60 
1.60 
1.80 


.00 
40 

,50 
2.50 
2.60 


2. 
2. 
2. 


3.10 
3. 10 
3.10 
2.90 
2.90 

3.  a) 

3.60 
4.00 
4.30 
3.90 
3.90 
3.60 
3.40 
3.60 
3.60 
3.60 
3.40 


Jane. 

July. 

Ang. 

3.40 

1.60 

1.40 

3.00 

1.60 

1.00 

8.00 

1.60 

.90 

2.90 

1.60 

.90 

2.90 

1.40 

.90 

2.90 

1.40 

1.10 

2.80 

1.30 

1.10 

3.00 

1.80 

1.20 

3.20 

1.30 

1.20 

3.20 

1.20 

1.20 

8.00 

1.20 

1.20 

3.00 

1.20 

1.20 

2.70 

1.20 

1.10 

2.60 

1.20 

1.10 

2.60 

1.20 

1.10 

2.60 

1.20 

1.10 

2.60 

1.20 

1.10 

2.31) 

.90 

1.10 

2.00 

.90 

1.10 

2.00 

80 

1.10 

2.00 

.80 

1.10 

2.00 

.80 

1.00 

2.00 

.80 

1.00 

2.00 

.80 

1.00 

2.00 

.80 

1.10 

1.90 

.90 

1.10 

1.90 

.90 

1.10 

1.80 

.90 

1.10 

1.70 

l.«) 

1.10 

1.60 

1.10 

1.10 

1.20 

1.10 

1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
LOO 
1.00 
1.00 
1.10 
1.10 
1.00 
1.00 
1.00 
l.(X) 
1.10 
1.10 


1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


00 
20 


1.20 


10 
10 
10 


1.10 


Nov.  Dec. 


1.10 
1.00 
1. 00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
1.10 
1.10 
1.20 
1.20 
1.30 
1.40 
1.40 
1.40 

40  I 
1.40  ' 
1.40  I 
1.40  I 


1 


1. 
1. 


1.40 

1.40 

1.5J)- 

l.at) 

l.oO 

1.60 

i.eo 

1.60 
1.60 
70 
70 
1.70 
1.70 
1.70 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 

\.m 

l.W 
1.80 
1.80 


RIO  (JRANDE   AT  EMBUDO,  N.  MEX. 

This  station,  established  in  1889,  is  about  300  feet  east  of  the  rail- 
road station  at  Embudo.  It  is  described  in  Wat^r-Supply  Paper  No. 
50,  page  2  0.  The  results  of  measurements  for  1900  will  be  found  in 
the  Twenty-second  Annual  Report,  Part  IV,' page  350.  During  1901 
the  following  discharge  measurements  were  made  by  P.  E.  Harroun: 

List  of  discharge  meajtiirements  of  Rio  Orande  at  Embtuio,  N.  Mex. 


Date. 


1901 
February  21  . .  . 

March  27 

Aprils 

April  24 

Julyll* 

July  25 

August  23 

RoptomberO  ... 


Gaffe 
height. 

Dis- 
charge. 

Feet. 
7.96 

Sec.-ft. 
543 

7.70 

389 

7.80 

477 

8.20 

679 

7.3[) 

267 

7.60 

338 

7.40 

339 

\ 

381 

Date 


DIs 
charge. 


1901 
September  24 . 

October 9 

October  24 

November  6... 
November  19.. 
December  5 . . . 
December  19.. 


*  Approximate. 
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DaHy  gage  height,  in  feet,  of  Rio  Orande  at  Embudo,  N.  Mex.,for  1901, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1  ■ 
July. 

Aug. 

Sept. 

Oct. 

Not. 

7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.50 
7.45 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.50 
7.65 
7.70 
7.70 
7.70 

Dec. 

1 

7.50 
7.60 
7.50 
7.50 
7.46 
7.40 
7.46 
7.60 
7.50 
7.50 
7.60 
7.56 
7.00 
7.80 
7.60 
7.60 
7.60 
7.50 
7.50 

7.70 
7.70 
7.70 
7.70 
7.70 
7.70 
7.70 
7.70 
7.70 
7.  TO 
7.  TO 
7.60 
7.60 
7.60 
7.60 
7.60 
7.60 
7.70 
7.86 

8.10  ' 

7.fln 

10.10 
10.66 
10.75 

10.96 
10.70 

7.96 

7.80 

7.70 
7.65 

7.66 
7.60 
7.66 
7.60 
7.65 
7.50 
7.50 
7.60 
7.80 
7.75 
7.65 
7.60 
7.66 
7.50 
7.60 
7.40 
7.40 
7.40 
7.85 
7.30 
7.30 
7.30 
7.80 
7.30 

7.80 
7.30 
7.30 
7.80 
7.30 
7.75 
7.66 
7.50 
7.46 
7.40 
7.40 
7.40 
7.40 
7.85 
7.80 

7.ao 

7.30 
7.30 
7.30 
7.80 
7.80 
7.30 
7.30 
7.86 

7.70 

2 

8. 10     7. 66 

7.70 

3 

8.10 
8.10 
8.10 
8.16 
8.20 
8.20 
8.20 
8.10 
8.10 
8.06 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
7.80 
7.70 
7.70 
7.70 
7.70 
7.00 
7  flO 

7.70 
7.70 
7.70 
7.70 
7.70 
7.76 
7.80 
7.70 
7.70 
7.70 
7.70 
7.70 
7.70 
7.70 
7.75 
7.75 
7.75 
7.86 
7.90 
7.90 
7.90 
8.00 
8.40 
8.75 
9.45 
9.75 
9.80 
9.95 

1 

7.80  '  7.60 
7.60  I  7.50 
7.70  ,  7.66 
7.66  '  7.«) 

7.65 

4 

10.90  '10.35 
10.40  ilO.  16 
9.95  10.05 
9.85   10.05 
9.75  10.06 
9.75  ,10.25 
9.80  10. 96 

7.65 

h 

7.80 

A  

7.80 

1 ... -.-.- 

7.60 
7.50 
7.40 
7.35 
7.30 

7.  TO 
8.80 
8.80 
8.00 
7.95 
7.65 
7.60 
7.50 
7.66 
7.90 
7.60 
7.60 
7.50 
7.50 
7.50 
7.45 
7.40 
7.46 
7.50 
8.10 
7.46 
7.40 
7.80 
7.85 
7.70 

7.80 

8 

7.66 

9 

7.66 

10 

7.45 

11 

10.00 
10.16 
10.25 
10.40 
10.50 
10.56 
10.45 
10.40 
10.55 
10.75 
11.20 
11.75 
12.00 
11.80 

10.30 

7.50 

12 

10. 16     7. 90 

7.56 

13 

10.00 

7.20 

7.55 

U 

9.75 
9.60 
9.46 
9.30 
9.05 
8.85 
8.75 
8.  TO 
8.  TO 
8.70 

7.20 
7.26 
7.25 
7.20 
7.20 
7.10 
7.15 
7.16 
7.10 
7.55 
8.30 
7.86 
7.70 
9.96 
7.85 
7.70 
7.70 
7.70 

7.50 

15 

7.50 

16 

7.46 

17 

7.56 

18 

7.60 

19 

7.60 

20 

7.50 

8.05 

7.60 

21 

7.65 
7.6r) 

8. 10 

7.60 

22 

7.60 

23 

7. 00  !  A- 16 

7.65 

24 

7.66 

8.16 

7.66 

25 

28 

7.70 
7.70 
7.70 

8.16 
8.10 

11.46  ;  8.50 
11.20  1  H.flO 

7.30 
7.80 

7.40 
7.40 

7.60 
7.55 

27 

8.10    7.60 

10.95 
10.95 
11.00 
11.00 
11.00 

8.46 
8.25 
8.16 
7.95 

7.30 
7.80 
7.30 
7.30 

7.56 
7.40 
7.40 
7.40 
7.40 

7.60 

28 

7.70 

8. 10  :  7.  flO 

7.65 

28 

7.  TO 
7.70 
7.70 

•■"•■" 

7.60 
7.66 
7.60 

7.60 

30 

31 

7.65 
7.66 

RIO   GRANDE   AT  RIO   GRANDE,  N.  MEX. 

This  station,  established  February  3,  1895,  is  about  one-fourth  of  a 
mile  above  the  railroad  station  at  Rio  Grande  and  at  the  head  of 
White  Rock  Canyon.  It  is  described  in  Water-Supply  Paper  No.  50, 
page  350.  Results  of  measurements  for  1900  will  be  found  in  the 
Twenty-second  Annual  Report,  Part  IV,  page  351.  During  1901  the 
following  measurements  were  made  by  P.  E.  Harroun : 

List  of  discharge  measurements  of  Rio  Orande  at  Rio  Orande,  N,  Mex. 


Date. 


1901. 

Mareh8 

April  10 

April  26 

JulylO* 

July  27 

Augost? 

Augmt^S 


Qage 
height. 

Dis- 
charge. 

Feet. 
5.70 

^•4' 

6.40 

670 

7.40 

2,383 

4.70 

233 

6.00 

1,248 

6.10 

1.251  , 

6.25 

624 

1901. 
September  5 . . . 
September  20 . . 

October  11 

October  28 

November  8 

November  21... 
December  7 


Dis- 
chai*ge. 

Sec.-ft. 
647 
299 
447 
858 
885 
481 
676 


^ Meter  gave  oat;  reanltB  approximate. 
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Daily  gage  height,  in  feet,  of  Rio  Orande  at  Rio  Ghrande,  N,  Mex.^for  1901. 


Day. 

Jan.  Feb. 

Mar. 

Apr. 

May. 

Jane. 

9.15 
8.85 
8.45 
8.80 
8.15 
7.95 
7.85 
7.65 
7.65 
7.75 
7.70 
7.65 
7.46 
7.15 
7.05 
7.00 
6.85 
6.70 
6.45 
6.80 
6.80 
0.30 
6.25 
6.15 
6.15 
6.00 
5.95 
5.90 
6.70 
5.55 

Jaly. 

Ang. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.90    6.06 
4.75    5.15 

5.00 
5.66 
5.75 
5.95 

5.80 
5.80 
5.75 
5.65 

5.05 
5.10 
5.10 
5.20 
5.20 
5.20 
5.20 
5.15 
5.30 
5.25 
5.40 
5.25 
5.25 
5.45 
5.70 
5.80 
5.90 
5.70 
5.70 
5.65 
5.90 
6.20 
6.75 
6.86 
7.35 
8.10 
8.65 
8.70 
8.75 
9.25 

9.75 
10.15 
9.90 
9.40 
9.05 
8.80 
8.86 
8,85 
8.80 
8.80 
8.75 
8.80 
8.70 
9.35 
9.45 
9.60 
9.25 
9.25 
9.86 
9.40 
9.95 
60.40 
10.35 
10.25 
9.40 
9.40 
9.20 
9.20 
9.10 
9.10 
9.15 

5.86 
5.80 
5.40 
5.20 
5.20 
6.10 
5.10 
5.05 
4.90 
4.90 
4.85 
4.70 
4.70 
5.55 
4.70 
5.25 
4.70 
4.65 
4.55 
4.55 
4.60 
5.15 
4.90 
4.96 
6.15 
6.15 
6.95 
5.80 
7.10 
6.60 
6.00 

6.90 
5.05 
6.00 
4.30 
6.40 
6.15 
6.00 
6.85 
6.66 
5.40 
6.40 
6.80 
6.20 
5.20 
5.25 
5.40 
6.46 
5.25 
6.80 
6.96 
5.40 
4.95 
4.75 
4.75 
6.20 
4.95 
5.20 
5.05 
4.95 
4.90 

6.  as 

6.45 
6.00 
4.80 
6.25 
5.45 
5.20 
6.25 
4.96 
6.95 
7.10 
6.65 
5.25 
5.16 
5.05 
4.95 
4.85 
4.80 
4.75 
4.80 
4.76 
4.75 
4.00 
4.65 
4.60 
4.65 
4.55 
4.60 
4.56 
4.65 
4.66 

4.65 
4.65 
4.75 
4.80 
4.75 
6.60 
5.55 
5.60 
6.80 
5.00 
4.95 
4.95 
4.90 
4.85 
4.76 
4.80 
4.80 
4.85 
4.86 
4.90 
4.85 
4.96 
4.90 
4.90 
4.95 
4.90 
4.80 
4.95 
4.95 
5.00 
5.06 

5.05 
5.06 
5.00 
5.00 
4.96 
5.00 
4.90 
4.90 
4.95 
5.00 
5.00 
5.10 
5.15 
6.05 
5.00 
4.90 
4.85 
4.90 
4.90 
4.90 
4.90 
4.85 
4.85 
4.80 
4.90 
4.90 
4.90 
5.06 
5.10 
6.10 

5.10 

2 

5.10 

3 

4.75 

5.15 

5.10 

4 

4.85 

5.05 

5.00 

6 

4.90 

5.10 

5.10 

6 

4.90    5.1.') 

5.21) 

7 

5.05 

5.15 

5.90 

8 

5.15 
5.16 
4.90 
4.95 
4.95 
4.85 
5.05 
4.95 
5.05 
4.95 
5.05 
4.95 
4.90 
4.90 
4.90 
5.06 
5.15 
5.15 
5.15 
6.25 
5.20 
5.25 
5.15 
4.95 

5.25 

5.15 

9 

5.25 

5.80 

6.00 

10 

5.15 

5.00 

4.90 

11 

5.15 

5.65 

5.00 

12 

5.15 
5.15 
5.15 
5.20 
5.20 
5.15 
6.15 
5.25 
5.85 
5.95 
5.96 
5.95 
5.70 
5.65 
5.65 
5.55 
6.70 

5.45 
5.40 
5.30 
5.30 
5.20 
5.60 
5.55 
5.00 
5.40 
5.40 
5.40 
5.45 
5.30 
5.30 
5.20 
5.15 
5.15 
5.10 
5.06 
5.00 

4.85 

13 

4.80 

14 

4.70 

15 

4.50 

16 

4.55 

17 

4.60 

18 

4.75 

19 

5.20 

20 •- 

5.10 

21 

5.10 

22 

5.00 

28 

4.90 

24 

5.10 

25 

5.05 

26 

5.05 

27 

4.90 

28 

4.75 

29 

80 

31 

4.85 
4.90 
5.15 

RIO  GRANDE  NEAR  SAN  MARCIAL,  N.  MEX. 

This  station,  established  January  29, 1895,  is  at  the  railroad  bridge, 
a  half  mile  south  of  the  t6wn.  It  is  described  in  Water-Supply  Paper 
No.  50,  page  351.  During  the  high  water  of  September,  1900,  the 
gage  was  swept  away,  since  which  time  a  graduated  rod  has  been 
used,  measuring  down  from  the  bridge  for  each  reading. 

Results  of  measurements  for  1900  will  be  found  in  the  Twenty- 
second  Annual  Report,  Part  IV,  page  352.  During  1901  the  following 
measurements  of  discharge  were  made  by  P.  E.  Harroun  and  the 
hydrographers  for  the  International  (Water)  Boundary  Colnmission: 
List  of  discharge  measurements  of  Rio  Orande  near  San  MarcicU,  N.  Mex. 


Date. 


1901. 

February  5 

February  6 

February  8 

Febitiary  9 

February  11 ... 
February  12  . . . 
February  14 ... 
February  15 ... 
February  18 ... 
February  19  ... 
February  21  . . . 
February  22  ... 
February  24  ... 
February  25 ... 
February  28  . . . 

Do 

February  27  ... 

March  1 

March  4 

March  5 

March7 

March  10 

March  11 

March  12 


Oage 
beiifhl 


height. 


Feet. 

Sec.-ft. 

7.12 

421 

7.26 

368 

7.80 

868 

7.25 

353 

7.47 

663 

7.50 

541 

7.42 

463 

7.47 

480 

7.30 

344 

7.30 

329 

7.27 

284 

7.30 

290 

7.80 

701 

7.85 

921 

8.02 

1,115 

8.00 

1,269 

7.65 

701 

7.45 

532 

7.35 

829 

7.16 

821 

7.30 

370 

7.56 

469 

7.41 

425 

7.46 

488 

1901. 

March  12 

March  14 

March  16 

March  18 

March  19 

March  20 

March  22 

March  25 

March  26 

March  27 

March  29 

March  80 

April  1 

April2 

Do 

ApriU 

April5 , 

Aprll8 

April9 

April  11 

April  12 

April  18 

April  15 

April  16 


Feet. 


Dis- 
charge. 


Sec'ft. 


7.40 

503 

7.40 

aso 

7.32 

860 

7.08 

949 

6.99 

ISO 

6.87 

118 

6.75 

90 

6.78 

f5 

6.68 

63 

6.52 

fiO 

6.89 

25 

6.8» 

S5 

6.80 

23 

6.80 

SO 

6.80 

82 

6.10 

11 

6.40 

96 

6.80 

25 

6.20 

12 

6.00 

e 

6.05 

9 

5.90 

4 

6.00 

10 

5.90 

5 

WK8TEBN   GULF   DBAIHAGE. 
lAst  of  diaeharge  meagurements  of  Rio  Grande,  etc, — Continned. 


Date. 

&,  .£! 

!«■ 

Date. 

&,. 

IHs- 
cbarge. 

im. 

Veet.        See 

1 

sii    , 

S.flD           1 

lis    1 

1 

1 

s.eo        3 

a    1 
1 

iS 

V.SD 

s 

ll 

'i 

m 

m 

1 

i 

.18 

3T0 

atr 

583 

1 

'i 
i 

j„.i,    ""■ 

1 

7.W 

a 

i 
li 

1 
s 

1 

e.80 
e.a) 

7.00 

s 

"-fm 

lIliJm..'/^y/"^'.'.'"  ".'.'." 

Dofly  ffa{K  height,  in 

/■««(,  of  Rio  Grande 

.w«r 

San  Mareial 

A\  Mc.i;.J\,ri^l 

D.7                 J 

„. 

Feb. 

Mar,  Apr.JMay.'jnno 

™,.u,. 

Sept 

Oct. 

Not. 

D«t. 

3S 

SO 

w 

70 
flO 
30 

•0 

28 

au 

IS 

15 

i 

11 

11 

11 
l:£ 

7.80 

11 

710  aao 

8  10'  B 

» 

» 

[5 
70 

9) 
» 

i 

8,  wires 

6.W 

5:00 
fl.K 

a 

B.60 

Is 
li 

B.eo 

li 

!::::::::::::::::::::::::: ! 

1 

15 

1 

00 

!:| 

eiio 
a!» 

If 

1 
1 
11 

S5    e 
».'■,    « 

is 

is 

ill 

10  1  7 

30    7 
S5  1  7 

i'l 

ffi    7 

< 
f 

1 

I'll 

iS 

g • 

s 

1 
1 

1 

1 

1 

11 

i 

10 

;;:;;::;;::;;;::;;:;;;:;:  s 

1 

0.40 :  H.07 

e.4U     7.65 
6.40    7.» 
6.B0     B.W) 

8:35 

6.25 

11 

O.IK 

B.ni 
s.ai 

B.60 
5.10 

4:»o 

4.SU 

6.30 
6!  30 

a 

0.30 
6.30 

6.30 
6.30 

a 
li 
li 

£ 

is   :S 

0.40 

? I 

s ? 
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RIO  GRANDE  NEAR  KL  PASO,  TKS. 
Heasarements  of  the  Rio  Graode  liave  been  made  at  this  place  for 
a  long  time,  during  the  last  three  years  under  the  direction  of  W.  W. 
FoUett  and  P.  D.  Cunningham,  consulting  engineers  of  the  lutema- 
tioual  (Water)  Boundary  Commission.  The  present  station  is  at 
Courchesne's  limekiln,  4  miles  north  of  El  Paso.  It  is  described  in 
Water-Supply  Paper  No.  50,  page  3iS2.  Results  of  measurements  for 
1900  will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV, 
page  353.  During  1901  the  following  discharge  measurements  were 
made  by  T.  N,  Courchesne: 

Lwf  of  ditcharge  measuremenU  of  Rio  Orande  near  El  Fato,  Tex. 


Hays.. 
Uarll.. 


amse 


faei^ 


Str.-fl. 
S.M 

asifl 


Dailg  gage  height,  in  feet,  of  Rio  Orande  near  El  Pago,  Tex.,  for  1901. 

Day.  Jul.    Feb.  Har.  Apr,    Hay,   Joue,   July.    Aug,   Sept.  Ort.   Nov.   Dw. 


■WESTEKN   GULF   DKAIKAGE. 


LOWER  RIO   QRANDB. 

During  1900  the  International  (Water)  Boundary  ('ommiBsiou  estal)- 
lished  a  number  of  gaging  stations  on  the  Rio  Grande  below  El  I*a8o, 
Tex.,  and  on  some  of  its  tributary  streams,  as  noted  below.  This 
Commission  has  had  charge  of  the  investigation  looking  toward  the 
building  of  an  international  dam  at  Ei  Paso,  and  the  stations  were 
established  in  order  to  obtain  data  regarding  the  fluctuations  of  the 
lower  river  to  determine  questions  which  had  arisen  in  connection 
witli  hydrographic  problems.  Information  regarding  the  river  at  the 
several  localities  where  stations  have  been  established  has  been  furn- 
nished  through  the  courtesy  of  Gen,  Anson  Mills,  chairman  of  the 
International  (Water)  Boundary  Commission.  The  stations  are  as 
follows  in  order  downstream:  Rio  Grande  near  Fort  Hancock,  Tex.; 
Rio  Grande  7  miles  above  Presidio,  Tex. ;  Rio  Grande  6  miles  below 
Presidio,  Tex.;  Rio  Grande  near  Langtry,  Tex.;  Pecos  River  near 
Moorhead,  Tex. ;  Devils  River  at  Devilsriver,  Tex. ;  Rio  Grande  near 
Devilsriver,  Tex. ;  and  Rio  Grande  near  Eagle  Pass,  Tex, 

RIO  GRANDE  NEAR  PORT  HANCOCK,  TEX. 

This  station  was  established  by  the  Internationa!  (Water)  Boundary 
Commission  March  27,  1000.  It  is  1^  miles  southeast  of  Fort  Ilan- 
<*ock,  on  the  Southern  Pacific  Railroad,  in  the  El  Paso  Valley,  and  is 
about  55  miles  below  El  Paso.  The  gage  record  for  IftOO  is  published 
in  Water-Supply  Paper  No.  50,  page  354.  Results  of  measurements 
for  1900  will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV, 
page  354.  During  1901  the  following  measurements  of  discharge  wei-e 
made  by  James  Hague  and  C.  W.  Ilealy: 

Lift  of  diecharge  measurenienl*  of  Rio  Orande  iiear  Fort  Hancock,  Jfea;. 


Date. 

.?». 

Dto- 

Dkte. 

1 

1 
11 

WL. 

e.a) 
4.eo 

4.40 

li 

e.ifl 

ll 

eiao 

IS 

4.ai 

•life 
IS! 
II 

ii 

'512 

Wl. 

^■.-/l. 

M"rl5 

a  wera  mAde  from  Jan.  1  to  Kny  6;  June  iM 
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Daily  gage  height,  in  feet,  of  Rio  Grande  near  Fort  Hancock,  Tex.,  for  1901. 


1 

2 


5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16, 
17 
18 
19 
20 
21 
22 
28 
24 
25 
26 
27 
28 
29 
80 
81 


Day. 


Jan. 


Feb.  Mar.  Apr. 


(•) 
(•) 
(•) 
(■) 

i:! 
|:S 

(•) 
(•) 
(•) 
(•) 
(') 
(•) 
(•) 
(•) 
(•) 
(•) 

(•) 
(•) 
(') 
(•) 
(V 
(•) 
(•) 
(•) 


>} 


(' 

(•) 

^:^ 

(•) 
(•) 
(•) 
(•) 
(•) 
(■) 
(•) 
(•) 
(■) 
(•) 
(•) 
(•) 

(•) 
(') 
(•) 
(') 
(•) 


May. 


J? 

4.W 
5.80 

5.eo 

5.  TO 
6.85 
6.20 
5.65 
4.50 
4.55 
4.80 
4.45 
4.70 
5.40 
5.60 
5.65 
5. 70 
5.80 
5.85 
5.80 
»»6.00 
5.90 
5.95 
6.10 
6.35 
6.25 
6.65 
6.60 


June.  July. 


6.70 
6.55 
6.35 
6.80 
6.40 
6.60 
6.35 
6.75 
5.70 
5.40 
5.00 
4.60 
4.20 
8.90 
8.70 
3.60 
8.80 
3.70 
3.70 
8.55 
2.90 
2.50 
1.90 
1.10 
1.00 
.50 
.50 
•.20 


) 

4.20 
5.20 


Aug. 


6.20 
5.90 
6.80 
6.10 
4.85 
2.00 
1.15 
.65 
.50 
.20 
5.25 
4.80 
5.50 
4.50 
8.80 
3.10 
2.70 
2.20 
1.70 
1.80 
1.05 
.85 
.65 
6.15 
5.50 
4.80 
8.80 
2.60 
2.80 
2.10 
1.70 


Sept 


1.80 
.90 

1.10 
.90 
.50 
.25 
.25 
(•) 

il 

1.20 

.55 

2.80 

6.40 

5.70 

5.35 

4.50 

3.80 

2.50 

2.10 

1.70 

1.55 

1.85 

1.15 

.05 

.75 

.55 

.85 

.15 


Oct. 


(•) 

(•) 
(•) 
(•) 

':^ 

(•) 
(•) 
(•) 
(») 

1.55 

1.35 

1.15 

.95 

.75 

.56 

.35 

1.25 

1.75 

2.50 

3.35 

1.90 

2.80 

8.90 

8.20 

2.40 

1.90 

1.55 


1.50 
1.75 
2.20 
4.80 
3.90 
3.50 
3.10 
2.70 
2.30 
1.90 


1. 
I. 
1. 
1. 


50 
20 
20 
10 
1.70 
1.65 
1.56 
1.70 
1.75 
3.80 
8.45 
2.95 
2.70 
2.16 
1.85 
1.55 
1.75 
1.90 
1.80 
1.56 


Dec. 


1.65 
1. 75 
1.55 
l.«) 
1.70 
1.70 
l.iO 
1.80 
1.80 
1.70 
L85 
2.10 
2.20 
2.05 
1.90 
L90 
1.80 
1.95 
2.60 
2.90 
3.80 
a  10 
2.70 
2.30 
1.95 
1.75 
1.56 
1.35 
1.30 
1.30 
1.30 


No  flow. 


b  Oage  changed. 


RIO   GRANDE   ABOVE  PRESIDIO,  TEX. 

This  station  was  established  by  the  Iiiternational  (Water)  Boundary 
Commission  April  4,  1900.  It  is  7  miles  above  Presidio  and  above 
the  mouth  of  Concho  River,  one  of  the  principal  tributaries  of  the 
Rio  Grande,  and  is  about  200  miles  below  El  Paso.  Its  location  is 
far  enouj^h  al)ove  the  mouth  of  Concho  River  to  be  free  from  the 
effects  of  backwater  from  that  stream.  The  gage  record  for  1900  is 
published  in  Water-Supply  Paper  No.  50  page  356.  Results  of  meas- 
urements for  1900  will  be  found  in  the  Twenty-second  Annual  Report, 
Part  IV,  page  354.  During  1901  the  following  measurements  of  dis- 
charge were  made  by  S.  D.  Church: 

List  of  discharge  measurements  of  Rio  Grande  above  Presidio,  Tex. 


Date. 


May  10 
May  11 
MayU 
May  16 
May  18 
May  21 
May2:j 
May  25 
May  27 
May  29 
May  80 
June  4. 


1901. 


Qasre  Dis-     , 

height.  <  charge. 


Feet. 

Sec.-ft. 

m 

3.55 

4.  HO 

933 

4.10 

936 

3.90 

899 

3.80 

818 

4.30 

1,060 

4.50 

1,112 

4.70 

1,224 

4.80 

1,287 

4.80 

1,318 

4.95 

1,364 

5.50 

1,020 

Date. 

Oage 
height. 

Dis- 
charge. 

1901.* 
June  6 - 

Fett. 
5.80 
5.80 
5.05 
a96 
&15 

2.eo 

2.50 
2.30 
2.10 
1.80 
1.40 
2.85 

Sec.-ft. 
1,521 

June  8 

l,5dO 

June  11 

1,390 

June  13 

T70 

JpnA  \¥t       ,    , 

447 

June  18 

280 

June  20 

280 

June  22 

176 

June  25 

141 

June  27 

72 

June  29 

14 

July  18 

3S3 

*No  measuroments  were  made  during  January,  February,  March,  and  April. 
^  Biver  rose  0.4  foot  during  measurement. 
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List  of  discharge  meaimrements  of  Rio  Orande  above  Presidio,  Tex. — GontmnecL 


Date. 


Oase 
heignt. 


1901. 


July  16. 
July  23. 

Jnly25 

July  27 

•  July  30 

AngxtBt'S 

Al]gT]8t6 

August? 

Augusts 

August  10 

August  13 

August  15 

August  17 

August  20 

August  22 

August  24 

August  27 

August  29 

September  8 . 
Septembers. 
September  7 . 
September  10 . 
September  12 
September  14 
September  19 
September  21 


Feet. 


2.80 
2.15 
4.66 
2.05 
2.75 
4.90 
4.45 
&65 
2.70 
2.65 
3.70 
8.80 
2.60 
1.90 
1.70 
4.80 
8.25 
2.25 
6.45 
2.70 
1.60 
6.25 
2.20 
8.66 
2.60 


Die- 
charge. 

Sec.'ft. 

9 

168 

140 

1,294 

84 

425 

1,274 

1,042 

615 

886 

823 

727 

628 

819 

86 

61 

1,072 

483 

125 

2,087 

251 

80 

2,053 

104 

702 

306 


Date. 


Dis- 
cbarge. 


1901. 
September  24.. 
September  26 . . 
September  28.. 

Octobers 

October  24 

October  26 

October  29 

November  2  ... 
November  5  . . . 
November  7  ... 
November  11  .. 
November  13 . . 
November  16 .. 
November  19 . . 
November  24 . . 
November  26 . . 
November  28  . . 

Decembers 

December  5 

December? 

December  10... 
December  12..: 
December  14... 
December  17... 
December  19... 
December  21... 


Daily  gage  height,  in  feet,  of  Rio  Orande  above  Presidio,  Tex. ,  for  1901. 


Day. 

May. 

Jtme. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

MJ^JXjm 

1 

2 

..^.... 

5.05 
5.35 
5.40 
5.45 
5.35 
5.30 
6.20 
5.35 
5.40 
5.50 
5.00 
4.16 
3.90 
3.60 
8.15 
2.95 
2.75 
2.65 
2.60 
2.60 
2.45 
2.30 
2.30 
2.15 
2.05 
1.95 
1.40 
1.05 
1.86 

p. 

3.96 
2.80 
1.76 

I') 

2.56 
2.75 
2.20 
2.15 
1.85 
2.80 
8.90 
2.45 
8.20 

i.a5 

1.45 

0.66 
2.50 
2.86 
4.65 
4.86 
4.90 
4.40 
2.96 
2.75 
2.70 
2.45 
2.65 
2.50 
3.05 
3.50 
4.65 
3.30 
3.25 
2.70 
2.95 
2.05 
1.86 
1.75 
1.56 
.60 
.90 
4.80 
4.30 
3.80 
2.75 
2.20 

1.86 
2.00 
2.86 
4.80 
6.80 
4.60 
8.90 
1.86 
1.45 
1.55 
3.25 
5.25 
8.80 
2.10 
1.80 
1.55 
8.25 
6.05 
3.65 
2.85 
2.00 
2.15 
2.06 
1.90 
1.80 
1.86 
1.95 
1.06 
8.20 
4.00 

8.25 
1.55 

P> 

8.80 
2.25 

'\ 

3.70 
4.25 
2.90 
2.00 
3.25 
2.90 
2.45 
2.45 
1.00 
2.25 

4.85 
2.90 
1.80 
2.06 
1.70 
1.55 
1.30 
1.75 
2.16 
2.00 
1.86 
1.65 
1.60 
1.60 
1.40 
1.40 
1.30 
1.20 
0.00 
0.00 
0.00 
0.00 
1.50 
2.45 
2.20 
2.20 
.2.10 
2.00 
1.85 
1.70 

1.60 
1.60 

3 

1.40 

4  

1.86 

5 

1.40 

6 

1.40 

7 

1.35 

8 

1.20 

9 

4.55 
4.55 
4.45 
3.95 
8.95 
4.00 
3.85 
3.90 
4.00 
4.15 
4.30 
4.50 
4.55 
4.00 
4.65 
4.80 
4.85 
4.86 
4.86 
6.00 
6.00 

1.20 

10 

1.20 

u 

1.20 

12 

1.80 

13 

1.30 

14 

1.30 

15 

1.40 

16 

1.40 

17 

1.40 

18 

1.40 

19 

1.60 

20 

1.60 

21 

1.40 

m 

1.40 

23 

1.80 

24 

1.60 

25 

1.00 

28 

1.65 

27 

1.55 

2S 

1.80 

29 

1.45 

3U 

1.50 

:fl 

1.30 

•Biver  dry  from  January  1,  to  May  9, 1901. 


*•  No  flow. 
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OPERATIONS    AT   RIVER   STATIONS,   1901. PART   11.       [no.  66. 


RIO   GRANDE  BELOW  PRESIDIO,  TEX. 

This  station  was  established  by  the  International  (Water)  Boundary 
Commission  April  8,  19(X).  It  is  6  miles  below  Presidio,  also  below 
the  mouth  of  Concho  River,  and  about  215  miles  below  El  Paso.  It 
is  at  the  western  end  of  the  canyon  section  of  the  Rio  Grande.  The 
gage  record  for  1900  is  published  in  Water-Supply  Paper  No.  50,  page 
355.  Results  of  measurements  for  1900  will  be  found  in  the  Twenty- 
second  Annual  Repoi*t,  Part  IV,  page  355.  The  following  discharge 
measurements  were  made  by  S.  D.  Church  during  1901 : 

List  of  discharge  measurements  of  Rio  Orande  below  Presidio,  Tea;, 


Date. 


January  2. 
January  4. 
January  7.. 
January  10. 
January  U. 
January  16. 
January  19. 
January  2H. 
January  2n. 
January  28. 


1901. 


Oaflpe 
heignt. 

Feet. 


February 
March  15 . 
March  18 
March  20 
March  22 
March  25 
March  27 
April  1  . . 
Aprils.. 
April  5  . . 
Aprils.. 
April  10 . 
April  12. 
April  15 . 
April  18 . 
April  22. 
April  25 . 
Mayl.--. 

May  4 

May7..-. 
May  13.. 
May  15.- 
May  17 . . 
May  20... 
May  22.. 
May  24.. 
May  28.. 
June3... 
June  5... 

June  7 

June  12.. 
June  14.. 
June  17.. 
June  W.- 
June 21 . . 
June  24.. 
June  26.. 
July  1... 
Julys... 
July  8... 
July  10.. 
July  12.. 
July  15.. 
July  19... 
July  22.. 


1. 


90 
90 
BO 
80 
80 
80 
4.80 
4.70 


4. 
4. 
4. 
4. 
4. 
4. 


,70 
,70 
70 
70 
,60 
,00 
4.60 
4.40 
4.00 
4.20 
4.10 
4.10 
4.00 
4.00 
3.90 
3.80 
3.70 
3.70 
3.70 
8.00 
3.00 
3.60 
6.60 
6.50 
6.30 
6.60 
6.70 
6.80 
7.00 
7.40 
7.30 
7.30 
6.65 
6.06 
6.95 
5.30 
6.20 
4.90 
4.80 
4.20 
3.90 
4.00 
.5.25 
5.00 
5.80 
5.70 
7.25 


Sec.-ft 

202 

195 

196 

190 

179 

178 

175 

172 

171 

162 

175 

157 

147 

135 

124 

109 

86 

75 

74 

57 

58 

57 

42 

33 

29 

27 

21 

22 

26 

24 

1,041 

837 

748 

938 

1,054 

1,119 

1,252 

1,530 

1,516 

1,444 

1,104 

•743 

545 

281 

255 

166 

139 

47 

24 

29 

261 

196 

458 

412 

908 


Gaee    I      Dia- 
heignt.  '  charge. 


1901. 

July  24 

July  26 

July  29 

August  2 

Augusts 

August  9 

August  12 

August  14 

Aiigust  16 

August  21 

August  13 

August  28 

August  28 

September  2 

September  4 

September  6 

September  9 

September  11 

September  18 

September  16 

September  18 

September  20 

September  23 

September  25 

September  27 

October2 

October  4 

October  7 

October9 

Octol)erll 

October  14 

October  16 

October  18 

October  21 

October  25 

October  28 

November  1 

November  4 

November  6 

November  9 

November  12 

Novemberl5 

November  18 

November  20 

November  22 

November  25 

November27 

December  2 

December  4 

December  6 

December  9 

December  13 

December  16 

December  20 


Feet. 
6.a5 
6,85 
8.30 
8.a5 
8.80 
7.80 


7.70 
7.20 
8.15 
7.15 
6.50 
6.20 
8.05 
6.4f) 
8.45 
6.50 
8.tt) 

9.a~> 

8.65 
9.70 
9.95 
8.65 
7.55 
7.00 
6.55 
6.60 
5.70 
7.90 
6.40 
5.80 
6.60 
6.20 
5.90 
5.80 
9.95 
8.85 
7.10 
6.50 
6.30 
6.60 
6.00 
5.70 
5.50 
5.60 
5.60 
5.85 
5.70 
5.60 
5.40 
5.40 
5.30 
5.20 
5.10 
5.20 


Sec.-ft. 

9i0 

943 

2,094 

2,4i«8 

2,994 

1,427 

1,637 

1.221 

2,218 

1.3?2 

994 

791 

2,076 

:.->4 

2.IWI 
SIK 
1,H(R» 
2,iWii 
2,^•7^) 
4,754 

5,:*M 
2.  ecu 

1,617 
1,08S 
872 
881 
431 
7«J7 
474 
337 
388 
499 
391 
332 
4.8^ 

2,m2 

1.107 
771 
641 
744 
554 
451 
411 

:Ki 

333 

:m 
3r: 
ai7 
;^ 

29R 
2« 

286 


■Back  water  from  Bio  Alamo  retarded  flow. 
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DaUy  gage  Jieight,  infeet^  of  Rio  Orande  below  Presidio,  Tex,,  for  190 J, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

4.10 

4.10 

4.15 

8.05 

3.05 

4.36 

4,15 

4.00 

3.06 

5.25 

5.15 

5.10 

6.06 

7.40 

5.70 

5.50 

5.60 

5.66 

5.66 

6.00 

0.06 

7.06 

7.60 

7.36 

8.60 

8.15 

0.10' 

8.60 

8.45 

0.00 

0.86 

Ang. 

0.00 
8.70 
8.06 
8.85 
8.70 
8.65 
8.35 
7.66 
7.26 
7.65 
7.70 
7.50 
7.45 
7.10 
7.70 
7.86 
8.45 
7.70 
7.80 
7.66 
7.10 
6.70 
6.55 
6.30 
6.40 
6.60 
7.75 
8.06 
7.60 
7.26 
6.80 

Sept. 

Oct. 

Nov. 

7.&5 
7.36 
6.75 
6.60 
6.40 
6.30 
6.15 
6.10 
6.60 
6.30 
6.15 
6.00 
5.00 
5.80 
5.70 
5.70 
5.70 
6,60 
5.60 
6.50 
6.60 
6.60 
6.40 
6.10 
6.00 
6.80 
5.80 
5.75 
5.70 
5.00 

Dec. 

1 

4.90 
4.00 
4.00 
4.00 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 

4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
6.20 
5.45 
6.10 
6.06 
5.00 
5.80 
5.80 
6.80 
6.70 
5.60 
5.60 

5.50 
5.40 
5.40 
5.30 
5.20 
5.20 
5.10 
5.10 
5.00 
4.00 
4.00 
4.80 
4.85 
4.70 
4.70 
4.00 
4.60 
4.60 
4.00 
4.60 
4.50 
4.50 
4.45 
4.40 
4.40 
4.30 
4.00 
4.00 
4.00 
4. 15 
4.20 

4.20 
4.10 
4.10 
4.20 
4.10 
4.10 
4.10 
4.10 
4.10 
4.00 
3.00 
3.00 
3.80 
8.70 
8.70 
8.70 
8.70 
3.70 
3.70 
8.70 
8.70 
3.70 
3.70 
3.70 
8.70 
8.70 
3.70 
3.70 
8.70 
8.70 
8.70 

aoo 

8.60 
8.60 
8.60 
8.60 
3.60 
3.60 
4.45 
4.36 
4.86 
6.25 
6.55 
6.45 
6.60 
6.40 
6.86 
6.20 
6.26 
6.40 
6.60 
6.60 
6.70 
6.80 
6.85 
6.00 
7.00 
7.10 
7.10 
7.10 
7.10 
7.10 

7.10 
7.80 
7.40 
7.40 
7.80 
7.30 
7.30 
7.30 
7.80 
7.40 
6.00 
6.60 
6.20 
6.00 
6.70 
6.45 
6.15 
5.70 
5.26 
6.20 
6.20 
5.06 
4.00 
4.00 
4.80 
4.70 
4.66 
4.45 
4.26 
4.20 

6.70 
6.60 
6.15 
8.15 
8.20 
6.  SO 
8.00 
8.40 
7.00 
7.75 
0.26 
0.00 
8.56 
7.00 
7.66 
0.65 
0.75 
10.00 
0.40 
8.76 
8.35 
8.00 
7.60 
7.26 
6.06 
6.76 
6.55 
6.35 
6.80 
8.10 

6.70 
6.55 
6.00 
5.75 
5.60 
7.80 
7.50 
7.20 
6.35 
6.06 
5.80 
6.10 
6.45 
6.50 
6.40 
6.20 
6.16 
6.06 
5.00 
6.80 
5,00 
8.85 
10,30 
10.30 
0.40 
8.70 
8.30 
7.86 
7.45 
7.46 

5.60 

2 

3 

5.50 
5.40 

4 

5 

6 

7 

8 

9 

5.40 
5.40 
5.40 
6.36 
5.30 
5.30 

10 

11 

12 

L3 

14 

5.30 
5.20 
6.20 
6.20 
5.20 

15 

16 

17 

5.15 
5.10 
5.10 

18 

19 

5.16 
5.20 

20 

5.20 

21 

5.15 

22 

5.10 

23 

24 

25 

5.05 
5.25 
6.30 

26 

27 

28 

5.26 
5.30 
6.50 

29 

6.20 

30 

5.20 

81 

5.15 

mo   GRANDE  NEAR  LANGTRY,  TEX. 

This  station  was  established  by  the  International  (Water)  Boundary 
Commftsion  in  April,  1900.  It  is  located  one-half  mile  south  of  Lang- 
try  station  on  the  Southern  Pacific  Railroad,  and  is  about  440  miles 
below  El  Paso,  Tex.,  at  the  eastern  end  of  the  canyon  section  of  the 
Rio  Grande,  and  a  short  distance  to  the  west  of  the  mouth  of  Pecos 
River,  one  of  the  principal  tributaries  of  the  Rio  Grande. 

The  gage  record  for  1900  is  published  in  Water-Supply  Paper 
No.  50,  page  357.  Results  of  measurements  for  1900  will  be  found  in 
the  Twenty-second  Annual  Report,  Part  IV,  page  355.  During  1901 
the  following  measurements  of  discharge  were  made  by  J.  D.  Dillard 
and  W.  D.  Greet: 

lAst  of  discharge  measurements  of  Rio  Chrande  near  Langtry,  Tex, 


Date. 


1001. 

January  1 

Jannary6 

January  11 

January  18 

January 23 

January 28 

Febmaryl 

FebmaryO 

February  11 

Febniaryl5 

February  20 

February  26 

Ifarcbl 

Marohe 


Ga^e 
helgnt. 


Dis- 
charge. 


Fe4ii. 

Sec.-ft. 

1.10 

611 

1.10 

623 

1.10 

618 

1.06 

603 

1.06 

588 

1.06 

583 

1.06 

672 

1.00 

543 

1.00 

541 

1.00 

537 

1.00 

532 

1.50 

019 

1.46 

898 

1.80 

764 

Date. 


1901 

March  11 

March  15 

March  21 

March  26 

April  16 

April  22 

April  30 

May6 

Mays 

May  13 

May  17 

May  22 

May  28 

June  4 


Oasre 
height. 


Feet. 

1.20 

1.10 

.96 

.85 

.70 

.70 

.80 

.90 

.80 

.80 

1.60 

1.60 

2.80 

2.00 


Dis- 
charge. 

Sec.-ft.] 

677 

616 

528 

462 

3H() 

371 

461 

515 

448 

450 

1,181 

1,124 

1,893 

1,614 


76 


0PEBATI0N8   AT   RIVEB   STATIONS,  1901. — PABT  U,       [NO.flB. 


List  of  discharge  measurements  of  Rio  Ghrande  near  Langtry^  Tex, — Continned. 


Date. 


1901. 

June  12 

June  16 

June  17 

June  23 

Julyl 

July  4 

July  10 

July  13 

July  17 

July  19 

July  23 

July  24 

July  26 

July  27 

August  6 

Augu»tl:i! 

August  15 

August  21 

August  27 

September  2 — 

September  7 

September  11.. 


Gatfe 
leignt. 


heig 


Feet. 

2.10 

2.10 

1.90 

1.30 

.90 

.86 

.85 

75 

,00 

,55 

,80 

,50 

90 

2.80 

2.80 

2.40 

2.30 

2.70 

1.90 

2.20 

2.70 

2.50 


1. 
1. 
1. 
2. 
2. 


Dis- 
charge. 


Date. 


8ec.-ff. 

1,842 

1,868 

1,608 

954 

579 

533 

644 

499 

1,290 

1,246 

1,589 

2,448 

8,506 

3,336 

3,404 

2,684 

1,862 

2.468 

l,:«) 

1,834 
2,594 
2,617 


1901 
September  16. 
September  20. 
September  24. 
September  29. 

Octobers 

October  7 

October  11.... 

October  19 

October  22.... 

October  25 

October  28.... 
November  4.. 
November  7.. 
November  10 . 
November  15 . 
November  18 . 
Novemiber  24. 
November  27 . 
December  7... 
December  10.. 
December  16.. 


Gage 
height. 

Dis- 

charge. 

Feet. 

Sec-ft. 

8.10 

3.609 

5.00 

•6,374 

2.80 

8,173 

2.00 

1,796 

1.90 

1,704 

i.a5 

1,282 

2.20 

2,078 

1.40 

1,158 

1.40 

1,152 

2.40 

2,619 

4.95 

8,118 

2.05 

1,9W 

1.90 

1,708 

1.60 

1,^ 

1.55 

1,297 

1.45 

1.190 

1.80 

967 

1.30 

928 

1.25 

896 

1.20 

807 

1.15 

m 

■Approximate. 


Daily  gage  height ,  in  feet,  of  Rio  Orande  near  Langtry,  Tex,,  for  1901. 


Day. 

Jan. 

Feb. 

Har. 

1.60 
1.60 
1.60 
1.50 
1.31) 
1.30 

Apr. 

1 

1 

0.80 
.80 
.80 
.80 
.80 
.80 
.80 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 

•  .70 
.70 
.70 
.70 
.70 

1.25 
.85 

1.50 
.80 

May. 

June. 

July. 

1 
Aug. 

3.00 
3.10 
3.30 
3.25 
2.90 
2.90 
2.90 

3.  a) 

3.00 
2.90 
2.80 
2.00 
2.35 
2.30 
2.30 
2.00 
1.80 
1.60 
2.30 
2.85 
2.70 
2.45 
2.25 
2.35 
2.25 
1.90 
1.86 
1.81) 
1.60 
1.16 
2.60 

Sept. 

2.40 
2.20 
1.95 
1.86 
1.80 
1.70 
2.70 
8.45 
4.75 
3.00 
2.35 
2.90 
3.85 
3.75 
3.50 
3.10 
2.85 
2.70 
2.00 
4.25 
4.30 
3.80 
3.10 
3.10 
2.96 
2.50 
2.30 
2.10 
2.00 
2.00 

Oct. 

Nov. 

Dec. 

1 

1.10 
1.10 
1.10 
1.10 
1.10 

1.00 
1.00 
1.00 
1.00 
1.00 

0.90 

.90 

.90 

.90 

.90 

.86 

1.00 

1.00 

.90 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

1.65 

1.70 

1.70 

1.70 

1.70 

1.55 

1.70 

1.80 

2.&5 

2.90 

2.00 

2.30 

2.3[) 

2.30 

2.15 

2.00 
2.00 
2.00 
2.15 
2.30 
2.35 
2.40 
2.45 
2.60 

0.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 

1.95 
1.00 
1.70 
1.76 
1.86 
1.65 
1.(6 
1.70 
3.85 
2.66 
2.35 
1.90 
1.70 
1.70 
1.35 
1.30 
1.80 
1.30 
1.36 
1.60 
1.45 
1.35 
1.80 
1.75 
2.60 
1.70 
1.75 
4.S5 
3.45 
8.05 
2.76 

2.60 
2.30 
2.06 
2.06 
2.00 
1.90 
1.90 
1.76 
1.70 
1.66 
1.65 
1.60 
1.65 
1.80 
1.55 
1.60 
1.60 
1.45 
1.40 
1.40 
1.85 
1.80 
1.80 
1.30 
1.80 
1.80 
1.80 
1.30 
1.85 
1.45 

1.40 

2 

1.40 

8 

1.30 

4 

1.30 

5 

1.30 

6 

1.10  ,  1.00 

1.30 

7 

1.10     1.00  i  1.30 
1.10  1  1.00  1  1.30 

1.25 

8 

1.25 

9 

1.10     1.00 
1.10     1.00 

1.10   i.a) 

1.10  1  1.00 
1.10  '  1.00 
1.10  ,  1.00 
1.10     1.00 

1.3() 
1.30 
1.26 
1.20 
1.20 
1.15 
1.10 
1.10 
1.10 

1.25 

10 

2.30       .90 
2.30       .90 

1.20 

11 

1.20 

12 

2.10 
2.10 
2.00 

.90 
.90 

i.ao 

i.ao 

13 

1.20 

U 

1.20 

15 

2.10  ,  1.70 
2.05  '  2.20 
1.90     1.85 
1.90  1  1.60 
1.00     1.55 
1.50     1-50 

1.15 

16 

1. 10  ,  1.00 
L.05     1.00 

1.15 

17 

1 

1.15 

18 

L.  00  1 1.00  !  i.io 

l.OO     1.00  '  1.05 

1.10 

19 

1.10 

20 

l.OO  '  1.00 
l.OO     1.00 
L.OO     1-00 

1.00 

1.00 

1.00 

.90 

.90 

.90 

1.10 

21 

1.40 
1.40 

1.00 
1.70 

1.10 

22 

1.10 

Hi 

1.10 

1. 10 

.10 

1.00 
1.25 
1.60 

1.30  1  1.80 

1.20  1  1.95 

1.00  1  2.46 

1.00  '  2.45 

1.00     2.85 

1.00     2.10 

.90  1  2.90 

.90     2.10 

2.50 

1.10 

24 

■ 

1.10 

25 

1.10 

28 

1.10 
1.00 
1.00 
1.00 
1.00 
1.00 

1.60       .90 
1.50  1    .90 
1.60       .90 

1.10 

27 

1.10 

28 

1.05 

29 

30 

...... 

.90 
.90 
.80 

1.00 
.95 

81 

.95 

PECOS  RIVER  NEAR  PECOS,  TEX. 


The  gaging  station  is  at  the  Margueretta  flume,  about  6  miles  above 
the  city  of  Pecos,  and  is  described  in  Water-Supply  Paper  No.  50, 
page  358.  The  observer  is  W.  H.  Denis,  who  also  gages  the  river,  the 
Margueretta  flume,  and  the  west  valley  ditch,  the  computations  of 
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discharge  being  made  by  T.  U.  Taylor.     The  following  measurements 
were  made  during  1901 : 

Discharge  measurenieiits  of  Pecos  River,  Margueretta  flume,  and  west  valley  ditch, 

near  Pecos,  Tex.,  for  1001. 


Date. 


1901 

July  5 

July  10 

July  15 

July  21 

August  6 

August  11 

August  16 

Augustus 

September  1 

September  16 

September  24 

Octobers 

October  10 _ 

October  16 

Octobers* 

November  4 


Gage 

height. 

Pecos 

Mar^er- 
etta  flume 

West  val- 

River dis- 

ley ditch 

charge. 

discharge. 

discharge. 

Feet. 

Sec.-ft. 

Sec.-ft. 

Sec.-ft. 

1.2 

39 

155 

19 

.8 

18 

122 

18 

1.7 

67 

182 

28 

.7 

16 

127 

18 

5 

831 

143 

18 

2.1 

95 

216 

19 

6.6 

1,360 

216 

19 

2.9 

181 

155 

24 

2.2 

108 

106 

17 

7.9 

1,940 

120 

11 

3 

184 

108 

9 

2.25 

109 

107 

8 

2.4 

128 

108 

7 

2.4 

118 

106 

5 

3.2 

273 

105 

8 

10.3 

3,120 

97 

9 

Daily  gage  height,  infect,  of  Pecos  Riv>er  near  Pecos,  Tex.,  for  1901. 


Day. 

Jan. 

1 

2.00 

2 

2.00 

3     

2.15 

4         

2.20 

5   

2.35 

6 

2.55 

7 

2.90 

8 

3.35 

9 

3.30 

10 

3.20 

11 

12 

3.15 
3.65 

13 

3.65 

14 

3.60 

15 

3.30 

16 

2.75 

17 

2.95 

IH 

2.70 

Feb. 


19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


2.60 
2.60 
3.15 
3.20 
2.75 
2.70 
2.70 
2.85 
3.00 
3.00 
3.00 
3.00 
3.00 


3. 
3. 


3.00 
3.00 
3.05 
3.00 
3.00 
3.05 
3. 15 
3.20 
3.20 
3.25 
3.40 
70 
75 
3.90 
3.80 
3.85 
3.90 
3.90 
3.95 
4.00 
4.00 
3.10 
3.10 
2.90 
3.30 
3.50 
3.50 
3.50 


Mar. 


3.20 
3.20 
3.20 
3.20 
3.20 
2.95 
2,80 
2.65 
2.60 
2.50 
2.50 
2.50 
2.50 
2.25 
2.15 
2.00 
1.95 
1.95 
1.95 
1.85 


80 
75 
70 
70 
65 
60 
60 
70 
75 
70 


1.50 
1.50 
1.50 
1.55 
1.50 
1.45 
1.35 
1.30 
1.25 


1.66 


1.20 

1.20 

1.15 

1.00 

1.00 

.95 

.75 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.65 

4.00 


May. 


5.05 
4.60 
2.85 
2.30 


2.05 
1.70 
1.45 
1.30 
1.50 
1.55 
1.30 
.95 
.85 
1.00 
2.06 
1.75 
1.66 
1.30 
.96 
.80 
1.65 
3.00 
2.30 
1.95 
1.95 
1.25 
1.05 
1.90 
3.55 
3.10 
4.50 


4.85 
4.90 
3.30 
2.85 
2.45 
1.95 
2.10 
2.75 
2.75 
2.40 
2.30 
2.30 
2.25 
1.70 
1.35 
1.15 
1.56 
1.95 
1.70 
1.45 
1.15 
.85 
.90 
1.35 
1.40 
1.35 
1.10 
1.06 
1.30 

i;io 


1.00 

1.00 

1.00 

1.00 

1.20 

1.30 

1.25 

.95 

.85 

.80 

.80 

.80 

.80 

.80 : 

1.75 
1.15  ■ 
.95  , 
.95  I 
.90 
.90 
.90 
.90 
.85  I 
4.40 
6.10 
5.20 
4.45 
3.15 
2.95 
3.05 
2.15 


2.65 
5.30 
5.10 
5.10 
5.10 
5.00 
4.65 
4.20 
3.25 
2.55 
2.10 
3.25 
4.20 
5.96 
6.40 
6.55 
6.70 
6.75 
6.65 
7.96 
5.85 
3.80 
3.05 
2.60 
2.15 
2.00 
2.  {10 
3.00 
3.00 
2.76 
2.30 


2.15 
2.2> 
2.30 
4.55 
7.35 
6.35 
4.10 
3.10 
2.85 
2.75 
2.86 
5.35 
6.55 
7.80 
8.40 
7.90 
7.15 
6.25 
5.35 
4.35 
4.06 
3.95 
3.70 
2.95 
2.75 
2.66 
2.55 
2.15 
2.70 
2.00 


I  i- 


Oct. 


2.96 
2.60 
2.28 
2.15 
2.15 
2.10 
2.90 
2.85 
2.50 


Nov.  Dec. 

I 


3.55 
5.56 
9.35 
10.15 
10.35 
10.60 
12.60 
11.75 
10.40 


2.40  !  9.20 


2.40 
2.85 
2.80 
3.06 
3.80 
3.50 
3.80 
2.96 
2.75 
2.80 
2.96 
3.00 
3.26 
3.26 
3.35 
3.20 
4.06 
3.56 
8.20 
3.16 
3.35 


8.45 
7.90 
7.15 
6.50 
6.15 
5.85 
5.30 


4. 
4. 

4. 
4. 
4. 


90 
15 
15 
95 
95 
4.90 
4.90 
4.80 
4.70 
4.65 
4.60 
4.66 
4.30 


4.10 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
8.60 
8.15 
3.10 
2.86 
2.70 
2.70 
2.70 
2.70 
2.70 
8.00 
2.85 
2.70 
2.70 
2.55 
2.60 
2.50 
2.50 
2.60 
2.50 
2.60 
2.50 
3.95 


PECOS   RIVER  NEAR  MOORHEAD,  TEX. 

This  station  was  established  by  the  International  (Water)  Boundary 
Ck>mmission  in  April,  1900.  It  is  near  Moorhead,  immediately  above 
the  high  bridge  of  the  Southern  Pacific  Railway.  The  gage  record 
for  1900  is  published  in  Water-Supply  Paper  No.  50,  page  362.  Results 
of  measurements  for  1900  will  be  found  in  the  Twenty-second  Annual 
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Report,  Part  IV,  page  356.     The  following  discharge  measarements 
were  made  by  J.  D.  Dillard  aad  W.  D.  Greet  during  1901 : 

List  of  diacharge  measurements  of  Pecos  River  near  Moorhead,  Tex. 


GaEB 


isoi. 

Jaimaxyi 

jumarr  U - 

Jaaoary  16 

JBniury  £4 _ 

January  ai 

TiAjmarji 

PobmaiTT 

FebnurylS 

Febmary  16 

FebmuySI 

Pebmsry  SB 

Uarchi- -.- 

MarchT 

HanAlS 

Harchle 

March  ia_ _.. 

March  or 

AmUU 

AprllM 

Mara 

Maris 

li^M 

MayM 

Mara 

jSS?8.:::::::":: 

Jnlr» 

JnlyU 

jQlyW 

inXjtt 


A                   _ 

.go 

December  19 

.70 

Daily  gage  height,  in  feet,  of  Pecos  Rivernear  Moorhead,  Tex.,  for  1901, 


D.7. 

'■' 

Feb. 

Ifor. 

Apr. 

May, 

Juno.  J 

Jy.Aug. 

Sopt. 

Oct, 

Dec. 

J 

Wl 

50 

VI 

1   "0 

(fl 

00     0 

on!  1 

"S! 

■S! 

■SI 

■S! 

HO 

m 

J! 

■Si 

■5! 

■s 

BO 

a 

«U 

H 

w 

a.Es 

8G 
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DEVILS   RIVER  AT   DEVIL6RIVEH,    TEX. 

This  station  was  established  by  the  International  (Water)  Boundary 
Commission  in  April,  1900,  It  is  opposite  the  Sonthern  Pacific  Rail- 
road station  at  Devilsriver.  The  river  is  about  50  miles  in  length,  has 
a  perennial  flow,  and  dnrin^  flood  periods  is  subject  to  great  fluc- 
Uiations.  The  gage  record  for  1900  is  published  in  Water-Supply 
Paper  No.  50,  page  363.  Results  of  measurements  for  lOOO  will  be 
found  in  the  Twenty-second  Annual  Report,  Part  IV,  i>i^e  35G.  Dur- 
ing litOl  the  following  measurements  of  discharge  were  made  by 
J.  D.  DiUanl  and  W.  D.  Greet: 


List  of  dincharge 


tn  of  Devils  River  at  Devilariivr,  Tea: 


DBto. 

a. 

1 
1 

am 

Date. 

hW., 

DIb- 

-■harKe. 

I»l, 

Is 
ll 

11 

A 

1 

IBOI. 

Til 
ll 

1 

2.  0 

Is 

.src.-/^^ 

■e  miule  during  December, 
Daily  gage  height,  in  feet,  of  Devils  River  at  Devilsriver,  Tex.,  for  1001. 


D.y 

ij». 

Feb, 

Is 

*;40 

Is 
Is 

1 

ll 
II 

Mk. 

A„. 

"•f 

... 

July. 
2.30 

1 
l| 

II 

II 

II 

£!«! 

IS 

Sept. 

£.10 

t.K 

i.\n 

I.  a) 
K.tii 

< 

... 

No 

Dec. 

Is 

Is 
Is 

2.40 

l:S 

Is 

1 

.30 

:ao 

1 

8.30     i 

a.  91   -i 

II 

.30    2 

S  '. 

,30    i 

it  i 

.30     t 
.30    i 

;3SS 

S.30  ,  t 
£.30     2 

:3Sa 

.30  !  t 

111 

li.30  |.. 

31 

I 
I 

n 

1 

a) 

s 

» 

! 

m 

£D 

.,  „| 

lis 

ll! 
IE 

Sill 
£.1U 

1 

E 

10 
10 

is 
is 

10 

is 

It) 

18 

10 

E 
i 

1 

i 

1 

i 
\ 
1 

<.;;!;!!!;!;"!";"!!!"■  -i'M 

s. 

z 

SSI 

Ul 

il:::::::----- 

i:^' 

III  1 
III 

s 

lU 
10 

lu 

lU 
10 

op 

s 

S. 
!. 

i. 
t. 

K. 

£. 

8. 
t. 

0 

8 
8 

0 
0 

! 

0 

8.S0 

ll" ;::.: 

ai 

B..W 

It  SSllKj! 

E.OU 

li 

li 

K.an 

1? |gg 

£.40  I  £.30 
8.40    !!.3U 

iS  iS. 

II 

£!a> 

K  all 

£.10  :e.io  i 
&  10  :  i.  in  s 

r:;:::::::;----;":::::::|^S 
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BIO   GRANDE   NBAS   DBVII^BIVBB,  TEX. 

This  station  ■was  established  by  the  International  (Water)  Boundary 
Commission  in  April,  1!)00,  It  is  alongside  the  Southern  Paoifie  Rail- 
road track,  about  a  half  mile  below  the  mouth  of  Devilsriver  and 
about  480  miles  below  El  Paso.  The  gage  record  for  1900  is  published 
in  Water-Supply  Paper  No.  50,  page  364.  Results  of  measurementii 
for  1900  will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV, 
p^e  357.  During  1901  thefollowingmeasuremeats'of  discharge  were 
made  by  J.  D.  Dillard  and  W.  D.  Greet: 


LUl  of  diKharge  vteatnrenenta  of  Rio  Grande  n 


r  Deiriltriver,  Tex, 


Date. 

h^l  '   .£i^.   '!                   Da'-. 

.?». 

cSS.. 

1001. 

Ill    1 
aw        1 

11     1 

3.ai        £ 

3.46            £ 

JI8    ; 
11     : 

II    j 

3.06          : 

ii 

C4£ 

i 
1 

788 
7M 

095 

s 

Ml 
947 

i 

IWI. 

Frel. 
Ii80 

a.a) 

i.m 

i 

3.K 

11 

1 

1 

a 

■-"■; 

6.1^ 

1 
1 

E 

^-■! 

^1 

bImi 

.SSB 
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Daily  gage  height,  in  feet,  of  Rio  Orande  near  Devilttrirer,  T(\r.,for  1001. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.79 
3.70 
3.70 
3.60 
3.60 
8.60 
8.60 
8.60 
8.60 
8.60 
3.60 
3.60 
8.60 
8.60 
8.60 
8.60 
2.60 
8.00 
8.60 
3.50 
8.50 

3.50 

aao   a4o 

.1 

3.60  '  3.80     3.40 

4 

3.50     3.70     3.40 
3.50    8.70    3.40 

.') .. 

3.50     3.70     3.40 

r; 

3.50     3.70.3.:*) 

•  .  ........................ 

s                       

lii;;;;:-::::::::::::::::: 

3.50    3.70    3.30 
3.50    3.70    3.:«) 
3.50    3.70    3.;« 
3.50    3.70    3.:« 

11 

12 

i:j 

14 

15 

I« 

a65 

3.00 
3.60 
3.60 
3.60 
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aoo 
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a  00 
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aoo 
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aoo 
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aoo  a  3D 
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a:*) 
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a  30 
a  30 
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a  70 
a  70 
a  70 
a  70 
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4.;«) 

4.JJ0 
4.10 
4.10 
4.10 


3. 
3. 
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00 
00 
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a) 

4.00 
4.00 
4.(K) 

a  90 
a  90 

40 
00 
80 
60 

a  50 
a  70 
a  70 
aoo 
a  60 
a  40 
a  40 
a  a) 
a  30 
a  30 


4. 

4. 

a 
a 


a  30 
a  30 
a  30 
a  30 
a  30 
a  30 
a  30 
a  30 
a  20 
a  20 
a  20 
a  80 
a  80 
a  70 
a  20 
a  a) 

4.00 
4.15 
4.00 

a  80 
a  55 
a  40 
a  30 
a  40 
a  50 
a  70 
ago 

4.45 

4.20 
4.00 
4.90 


4.00 
4.50 
4.70 
4.70 
4. 70 
4.80 
4.70 
5.00 
5. 15 
5. 10 
4.50 


a) 

00 

«) 

10 
00 
10 
10 
10 
40 


4. 
4. 
4. 
4. 
4. 


.«l 


a  70 

4.00 
3.80 
4.00 
4.20 
4.20 
4.20 
14.40 
6.(X) 
6.00 
4.80 


5.  (JO 


00 
40 
40 
10 

.00 

a  80 
a  80 

8.80 


4. 
4. 
4. 
6. 
4. 
4. 
4. 


6. 
6. 
5. 


80 
80 
80 

m 

80 
70 

lO 

5.90 
6.05 
HO 
50 
10 
6.00 
4.80 
4.50 
4.60 
4.30 
4.20 


4.00 

a  80 
a  90 

00 
U) 
(K) 
00 

a  90 

6.(}5 

«) 

80 
20 
30 
(N) 


4. 
4. 
4. 
4. 


o. 
4. 
4. 
4. 
4. 


a  80 


4. 

3. 
3. 
4. 


4. 
4. 
4. 
4. 


4.80 
4.46 
4.00 
4.00 
4.20 


,00 
70 
80 

,00 

a  90 
a  80 
a  80 
a  80 

,00 
00 
60 
.00 
6.hO 
6.40 
5.20 
4.80 


30 
50 
35 
40 
60 
50 
50 


4.60 


40 
30 
20 
10 
00 
90 
a  90 

a  90 
a  95 

4.00 
4.00 
4.00 


I 


Dec. 


4.00 


50 
40 

70  I 
55  I 


4. 
4. 
4. 

4. 


3. 

a 


,00 

.00 

(K) 

00 

a  95 

3.80 

,80 
,80 

a  80 
a  80 
aoo 
a  80 
a  80 
a  80 
a  80 
a  70 
a  70 
a  70 
a  70 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
a  or) 
aoo 
aoo 


RIO  GRANDE   NEAR  EAGLE  PASS,  TEX. 

This  station  was  established  by  the  International  (Water)  Boundary 
Couimission,  in  April,  1900.  It  is  a  half  mile  above  the  railway  bridge 
between  Eagle  Pass  and  Ciudad  Porfirio  Diaz,  Mexico,  and  about  540 
miles  below  El  Paso,  Tex.  ,  The  gage  record  for  1900  is  published  in 
Water-Supply  Paper  No.  50,  page  365.  Results  of  measurements  for 
1900  will  be  found  m  the  Twenty-second  Annual  Report,  Part  IV, 
page  357.  During  1901  the  following  measurements  of  discharge  were 
made  by  O.  B.  Powell  and  others: 

List  of  discharge  measurements  of  Rio  Orande  near  Eagle  Pass,  Tex, 


Date. 


1901. 

Januarys 

January  14 

January  18 

January  21 

January  25 

January  28 

F^^bruai-y  8 

February  11 

February  16 

February  18 

February  *i:i 

February  25 

Mai-ch  10 

April  22 

April  20 

May  12 

May  20 

May  27 

IRR  66—02 


Gaffe 
height. 

Dis- 
charge. 

Feet. 

Sec.'ft. 

2.90 

8,396  1 

2.90 

2,912  . 

2.90 

2,961 

2.90 

2,876   ' 

2.80 

2,847 

2.70 

2,776   , 

2.70 

2,666 

2.70 

2,B60 

2.80 

2,5W 

2.70 

2,518  ! 

2.70 

2,532 

2.70 

2,551    , 

2.60 

2.250   ' 

2.20 

1,8.'« 

2.20 

1,770 

2.70 

2,:«o 

2.90 

3,fi7« 

2.90 

3,6H2 

Date. 


1901. 

Junes 

June  20 

June  27 

July7 

July  30 

August  6 

August  13 

August  19 

August  26 

August  28 

August  ;*) 

Sept<*mber  2 . . . 
September  4... 
Soptember  6... 
Septeml>er  9... 
September  11 .  . 
S4»pteml)er  14  . 
Sei)tombcr  lb.. 


Oage 
height. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

3.20 

4,412 

2.60 

3,040 

2.30 

2,466 

2.00 

2,112 

3.50 

4,172 

3.60 

6.482 

3.30 

4,885 

2.80 

3,(H7 

3.») 

4,  aw 

2.90 

3,482 

2.70 

2,8;-):^ 

3. 10 

8,8(X) 

2.90 

3.;i57 

2.80 

2.^)26 

8.70 

43.  IT4 

3.95 

0,716 

3.80 

S.S.'iS 

4.35 

8,010 

(3 
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List  of  discharge  measurements  of  Rio  Orande  near  Eagle  Pass,  Tex, — Continned. 


Date. 


1901 
September  18 . . 
September  21 . . 
September  23 . . 
September  25 . . 
September  2H . . 

October  2 

October  4 

October? 

October  11 

October  14 

October  17 

October  20 

October  23 

October  28 

October  29 

October  31 

November  2  ... 
Novembers  ... 


Ftet. 
3.40 
4.40 
4.10 
8.57 
3.20 
2.90 
2.80 
2.70 
8.30 
2.60 
2.60 
2.40 
2.50 
8.10 
4.40 
3.60 
3.20 
3.00 


Sec.-ft. 
4,574 
7,901 
7,115 
5,547 
4,005 
8,407 
8,049 
8,019 
4,4:19 
2,777 
2,430 
2,888 
2,385 
8,700 
8,135 
4,762 
3,982 
8,504 


Dis- 
charge. 

S^.-ft. 
3.5t6 

4,177 
4,24« 
3.  .VIS 

2,6T9 
3,043 
2,Sii 
2.670 

2.ae 
2,:») 
2,d» 
2,129 
2,«» 
2.051 
2,017 
2,U)9 


Daily  gage  height,  in  feet,  of  Rio  Orande  near  Eagle  Pass,  Tex.,  for  1901, 


Day. 


1 

2 - 

3 '. 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

28 

24 

25 •. 

26 

27 

28 

29 

30 

31 


Jan. 

Feb.  Mar. 

1 

Apr. 

May. 
2.90 

Jnne. 

July. 

Aug. 

Sept. 

Oct. 

1 

Nov. 

Dec. 

2.90 

2.80 

2.70     2.40 

3.00  '  2.80 

a2o 

2.75 

2.90 

3.35 

2.70 

2.90 

2.80 

2.80     2.40 

2.80 

3.65 

2.20 

8.55 

8.15 

2.90 

3.20 

2.7i) 

2.90 

2.80 

2.70  1  2.40 

2.80 

3.15 

2.20 

8.40 

8.10 

2.80 

3.15 

2.Ti> 

2.90 

2.80 

2.70  1  2.40 

2.80 

3.25 

2.15 

8.40 

2.90  i  2.80 

3.00 

2.7U 

2.90 

2.80 

2.70    2.40 

2.75 

3.85 

2.10 

8.65 

2.80 

2.80    3.00 

2.711 

2.90 

2.80 

2.70  1  2.40 

2.70 

3.20 

2.00 

3.55 

2.75 

2.a5  1  2.90 

2.6-» 

2.90 

2.80 

2.70     2.30 

2.70 

3.20 

2.00 

3.50 

2.70 

2.70 

2.95 

2.&( 

2.90 

2.80 

2.70  1  2.30 

2.70 

3.20 

2.20 

3.60 

2.76 

2.6r) 

2.90 

2.(S> 

2.90 

2.80 

2.70     2.30 

3.  (JO 

3.25 

2.20 

3.60  ,  7.15 

2.65 

3.05 

2.61) 

2.90 

2.80 

2.70  1  2.40 

2.86 

8.30 

2.20 

8.00  1  4.30 

4.25 

3.30 

2.(»l 

2.90  1  2.80 

2.70 

2.45 

2.75 

3.20    2.10 

3.60    3.90 

3.35 

3.30 

2,."i<i 

2.90     2.80 

2.70 

2.40 

2.70 

3.15     2.20 

3.40    3.45 

3.05 

3.30 

2.:)» 

2.90  1  2.80 

2.70 

2.40 

2.70 

3.00    2.15 

3.30  '  3.46 

2.85 

3.30 

2.ri«) 

2.90     2.80 

2.70 

2.30 

2.61, 

3.00 

2.00 

3.30  1  4.46 

2.65 

3.3[) 

2..W 

2.90  1  2.80     2.6) 

2.30 

2.60 

3.05 

2.40 

8.20    3.80 

2.80 

8.40 

2.5(1 

2.90  ,  2.80     2.60 

2.30 

2.6) 

3.10 

2.30 

3.10  1  4.26 

2.50 

8.40 

2-50 

2.90  1  2.70     2.60 

2.25     2.  (JO 

3:05 

2.20 

3.00  ;  3.65 

2.50 

8.40 

2.  a) 

2.90     2.70     2.60 

2.20     2.55 

3.00    2.65 

2.90    3.35 

2.40 

a40 

t.m 

2.90     2.70     2.60 

2.20    2.70 

2.85  1  2.90 

2.80    3.30 

2.40 

8.25  , 

2.45 

2.90    2.70     2.50 

2.20 

2.90 

2.65  '  2.65 

2.80 

3.65 

2.40 

8.10 

2.4») 

2.90    2.70     2.50 

2.20 

2.90 

2.50     2.45 

3.25 

4.30 

2.60 

3.00  > 

2.40 

2.90     2.70     2.50 

2.20 

2.80 

2.50 

2.40 

8.50 

4.36 

2  60 

2.90  1 

2.40 

2.90     2.70 

2.60 

2.20 

2.90 

2.50 

2,65 

8.50 

4.05 

2.50 

2.80 

2.40 

2. 85     2. 70 

2.60 

2.20 

2.85 

2.50 

2.35 

8.50 

3.65 

2.60 

2.70 

2.*) 

2.80     2.70  1  2.60 

2.20 

3.10 

2.45 

2.60 

3.50 

8.55 

2.50 

2.70 

2.4(J 

2.80     2.70     2.50 

2.20 

2.90 

2.30 

2.95 

3.40 

3.40 

2.95 

2.60 

2.4«» 

2.80     2.70 

2.50 

2.20 

2.90 

2.30     2.95 

8.15 

8.30 

2.86 

2.60  , 

2.4/» 

2.80 

2.70 

2.50 

2.20 

3.15 

2.30 

2.90 

2.95 

8.15 

3.75 

2.70 

2.« 

2.80   

2.60 

2.40 

3.20 

2.20 

3.00 

2.75 

3.00 

4.30 

2.80 

2.  a) 

2.80  1 2.60 

2.55 

3.20 

2.20 

3.10 

2.70 

2.95 

3.85 

2.75 

2.:« 

2.80   ,  2.40 

3.10 

3.10 

2.65 

8.56 

2.30 

.  COIiORADO  RIVER  BRAIKAGE. 

GREEN  RIVER  AT  GREENRIVER,  WYO. 

This  station  was  established  May  2,  1895.  It  is  at  the  pump  houso 
of  the  Union  Pacific  Railway  Company.  A  description  of  the  station 
was  published  in  Water-Supply  Paper  No.  50,  page  366.  The  fol- 
lowing discharge  measurements  were  made  by  A.  J.  Parshall  during 

1901 : 

March  22:  Gage  height,  0.70  foot;  discharge,  543  second-feet. 
April  8:  Qage  height,  0.65  foot;  discharge,  505  second-feet. 
April  28:  Gage  height,  2.05  feet;  discharge,  2,039  second-feet. 
May  9:  Gage  height,  2.70  feet;  discharge,  3,438  second-feet. 
May  28:  Gage  height,  5.10  feet;  discharge,  12,048  second-feet. 


COLOBADO  RIVEB  DBAINAGE. 
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Daily  gage  height^  in  feet,  of  Oreen  River  at  Chreenriver,  Wyo,,for  1901, 


Day. 

Apr. 

May. 

June. 

July. 

2.83 
2.88 
2.90 
2.83 
2.73 
2.80 
2.80 
2.70 
2.45 
2.33 
2.50 
2.50 
2.45 
2.50 
2.53 
2.50 
2.65 
2.60 
2.48 
2.28 
2.06 
2.00 
1.90 
1.98 
1.90 
2.10 
1.96 
1.95 
1.90 
1.90 
1.88 

Aug. 

Sept. 

Oct. 

1 

0.70 

.80 

.80 

.70 

.70 

.70 

.70 

.70 

.66 

.66 

.70 

.75 

.90 

1.45 

1.80 

2.00 

1.90 

1.50 

1.50 

1.45 

2.15 

2.^ 

2.07 

2.23 

2.22 

2.15 

2.23 

2.05 

1.90 

1.77 

1.85 
2.07 
2.35 
2.85 
8.05 
2.85 
2.70 
2.70 
2.67 

2.ra 

2.90 
3.05 
3.30 
3.43 
3.55 
3.73 
8.86 
4.05 
4.40 
4.70 
5.00 
5.20 
5.00 
4.72 
4.30 
4.06 
8.03 
3.96 
4.18 
4.45 
4.50 

4.58 
4.88 
4.25 
4.18 
3.96 
3.75 
3.56 
3.33 
3.15 
3.05 
3.15 
a  10 
3.23 
3.06 
3.00 
2.93 
2.78 
2.70 
2.70 
2.68 
2.73 
2.88 
2.96 
3.10 
3.23 
3.28 
3.28 
3.18 
8.06 
2.96 

1.85 
1.85 
1.05 
2.20 
1.95 
1.90 
1.82 
2.15 
1.95 
1.75 
1.63 
1.58 
1.58 
1.53 
1.48 
1.40 
1.38 
1.33 
1.30 
1.26 
1.26 
1.35 
1.36 
1.36 
1.26 
1.30 
1.25 
1.20 
1.25 
1.13 
1.10 

1.10 
1.10 
1.05 
1.08 
1.00 
.95 
.96 
.93 
.90 
.86 
.80 
.80 
.80 
.75 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.68 
.66 
.66 
.70 
.70 
.68 
.65 

0.66 

2 

.70 

3 

.TO 

4 

.TO 

5 

.70 

6 

m 

i 

8 

9 

10 

11 

12 

13 

14 

15 

1« 

17 

18 



19 

20 

21 

22 

23 

24... 

25 

28 

27 

28 

29 

30 
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ASHLEY   CREEK  NEAR  VERNAL,  UTAH. 

This  Station,  established  by  C.  T.  Prall,  on  March  15,  1900,  is 
described  in  Water-Supply  Paper  No.  50,  page  368.  Results  of  meas- 
urements for  1900  will  be  found  in  the  Twenty-second  Annual  Report, 
Part  IV,  page  365.  It  is  located  at  the  mouth  of  the  canyon  of  the 
creek,  1\  miles  above  the  town  of  Vernal,  at  the  wagon  bridge,  at  the 
ranch  of  the  observer,  E.  Marett. 

Dry  Fork  enters  Ashley  Creek  about  2  miles  above  the  gaging  station. 
August  21  two  measurements  of  its  discharge  were  made.  The  first, 
10  miles  northwest  of  Dryf  ork  post-office,  gave  a  discharge  of  96  second- 
feet;  the  second,  3  miles  northwest  of  the  same  point,  showed  a 
discharge  of  33  second-feet.  On  the  same  day  Ashley  Creek,  imme- 
diately above  the  mouth  of  Dry  Fork,  was  carrying  132  second-feet, 
and  a  short  distance  below  it  was  carrying  128  second-feet. 

During  1901  the  following  measurements  of  discharge  were  made  at 
the  main  station  by  C.  T.  Prall  and  others: 

List  of  discharge  measurements  of  Ashley  Creek  near  Vernal^  Utah, 


Date. 


ICayaO. 
Jane  21. 


1901. 


Gaffe 
height. 


Feet. 
2.48 
1.28 


Din- 
charge. 


Sec.-ft. 
484 
155 


Date. 


August  21. 
October  30 


1901. 


Gage 

leight. 


heig1 


Feet. 
1.15 
0.78 


Dia- 
charge. 


Sec.-ft. 
154 

74 


84 


0PEBATI0N8    AT   RIVER  STATIONS,  1901. PART   II.       [no.  86. 


Daily  gage  height^  in  feet^  of  Ashley  Creek  near  Vernal,  Utah,  for  1901, 


Day. 


Jan.  I  Feb. 


1.. 

2.. 

8.. 

4.. 

6.. 

6. 

7-. 

8.. 

9. 
10. 
11.. 
12-. 
13.. 
U.. 
15.. 
10.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23. 
24.. 
25. 
26.. 
27.. 
28.. 
29.. 
30.. 
81.. 


0.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.60 
.50 
.50 
.50 
.50 
.50 
.60 
.60 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 


0.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.60 
.48 
.48 
.48 
.48 
.48 
.48 
.48 
.48 
.48 
.48 
.48 
.48 
.48 
.48 
.48 
.63 
.53 
.53 


Mar.  I  Apr. 


0.55 
.56 
.55 
.55 
.55 
.60 
.60 
.55 
.55 
.50 
.50 
.50 
.50 
.48 
.48 
.48 
.48 
.48 
.46 
.48 
.48 
.48 
.48 
.48 
.48 
.48 
.48 
.48 
.48 
.48 
.45 


0.45 

.45 

.45 

.45 

.45 

.46 

.45 

.45 

.45 

.45 

.45 

.47 

.48 

.60 

.50 

.60 

.50 

.60 

.50 

.60 

.55 

.58 

.80 

1.30 

1.80 

2.06 

1.85 

2.05 

2.55 

3.00 


May. 
3.16 

June. 

July. 
1.15 

2.25 

2.85  '  2.15 

1.16 

2.20 

2.05 

1.10 

2.00 

1.95 

1.10 

1.95     1.85 

1.10 

2.10     1.76 

1.00 

2.30  ;  1.65 

1.00 

2.40 

1.65 

1.00 

2.85 

1.60 

1.00 

3.10 

1.58 

1.05 

3.15  1  1.58 

1.00 

8.06 

1.58 

1.00 

3.05 

1.58 

1.00 

3.06 

1.55 

1.00 

3.«5 

1.50 

1.00 

4.15 

1.43 

.95 

4.25 

1.40 

.95 

4.05 

1.40 

.80 

4.16 

1.85 

.80 

3.85 

1.30 

.80 

3.40 

1.25 

.96 

3.00 

1.23 

.80 

2.70 

1.20 

.80 

2.56 

1.20 

.80 

2.65 

1.20 

1.06 

2.80 

1.20 

.85 

2.95 

1.20 

.80 

2.90 

1.20 

.80 

2.75 

1.20 

.80 

2.65 

1.15 

.80 

2.40 

.80 

Aug.  Sept 


0.80 
.80 
.90 
1.10 
.95 
2.35 
1.20 
1.40 
1.20 
1.15 
1.10 
1.10 
1.10 
1.10 
1.10 
1.08 
1.13 
1.05 
1.85 
1.35 
1.20 
1.15 
1.10 
1.10 
1.10 
1.06 
1.10 
1.10 
1.10 
1.10 
1.10 


1.10 

1.10 

1.10 

1.05 

1.06 

1.05 

1.05 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

.90 

.90 

.85 

.86 

.86 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 


Oct.  Nov.  I  Doc. 


0.80 
.80 


0.75 
.75 


0.65 


.80 

.75 

.6S 

.80 

.75 

.70 

.80 

.75 

.70 

.80 

.75  , 

.70 

.80 

.75  1 

.70 

.75 

.75 

.70 

.75 

.75  ) 

.70 

.75 

.75 

.70 

.75 

.75  1 

.70 

.75 

.75  ! 

.70 

.75 

.75  ' 

.70 

.70 

.75  i 

.70 

.70 

.75 

.70 

.70 

.75 

.70 

.70 

.75  1 

.70 

.70 

.75! 

.70 

.70 

.75 

.70 

.70 

.70 

.65 

.70 

.70 

.65 

.70 

.70 

.65 

.70 

.70 

.65 

.70 

.65  1 

.65 

.70 

.65 

.65 

.70 

.65 

.65 

.80 

.65 

.65 

.76 

.65  , 

.85 

.75 

.65' 

.65 

.75 

.65 

.65 

.75 

.65 

UINTA  RIVER  NEAR  WHITEROCKS,   UTAH. 

This  station  was  established  by  C.  C.  Babb  on  September  16,  1899, 
in  connection  with  the  investigation  of  the  water  supply  of  the  Uinta 
Indian  Reservation.  It  is  described  in  Water-Supply  Paper  No.  50, 
page  369.  Results  of  measurements  for  1900  will  be  found  in  the 
Twenty-second  Annual  Report,  Part  IV,  page  375. 

Farm  Creek  is  a  small  drainage  entering  this  stream  5  miles  north- 
west of  Whiterocks.  On  Maj^  14  it  was  gaged  by  L.  V.  Branch  and 
gave  a  discharge  of  34  second-feet. 

During  1901  daily  gage  height  records  were  not  kept  at  the  main 
station  on  the  Uinta  River  in  the  canyon,  but  frequent  measui-ements 
of  discharge  were  made  by  C.  T.  Prall  and  others,  as  follows: 
List  of  discharge  measurements  of  Uinta  River  near  Whiterocks,  Utah. 


Date. 


1901. 

Aprils 

April  15 

April  22 

April  29 

May7 

May  14 

May  31 

Jnne6 

June  15 

Jane  2b 

Julyl 

July  8 

July  15 

July  22 

July  29 

August  5 

August  12 

August  19 


Gage 

Dis- 

height. 

charge. 

Feet. 

Sec.-/t. 

0.88 

110 

1.00 

142 

1.03 

153 

1.10 

186 

1.28 

254 

2.06 

634 

1.72 

496 

1.50 

306 

1.40 

278 

1.35 

250 

1.40 

255 

1.30 

275 

1.18 

242 

1.12 

222 

1.19 

2r>3 

1.12 

229 

1.12 

226 

1.50 

464 

1 

Date. 


1901. 

August  26 

September  2... 
September  9... 
September  16 . . 
September  23 . . 
September  30 . . 

October  7 

October  14 

October  21 

October  28 

November  4 ... 
November  18 . . 
November  25 . . 

December  2 

December  9 

December  17... 
December  28... 
December  80... 


Oage 
height. 


Fett. 

1.20 

1.20 

1.06 

1.00 

.97 

.95 

.97 

.90 

.90 

.97 

.90 

.80 

.80 

.88 

•1.80 

(•) 
•1.10 
•  96 


Dis- 
charge. 


261 
2flS 
210 
178 

\m 

1:9 
165 
168 
185 
164 
144 
144 
153 
185 

m 
i3f 
m 


Ice. 


COLOBADO   MVEE   DBAINAGE. 
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WHTTEROCKS  RIVER  NEAR  WHITEROCK8,  UTAH. 

This  station  was  established  by  C.  C.  Babb,  September  15,  1899,  in 
connection  with  the  investigation  of  the  water  supply  for  the  Uinta 
Indian  Reservation.  It  is  in  the  canyon  of  the  river,  about  10  miles 
above  the  Indian  agency  at  Whiterocks,  and  is  described  in  Water- 
Supply  Paper  No.  50,  page  369.  Results  of  measurements  for  1900 
will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV,  page 
375.  Daily  gage  readings  were  not  maintained  during  1901,  but 
frequent  measurements  of  discharge  were  made  by  C.  T.  Prall  and 
others,  as  follows: 

List  of  discharge  measurements  of  Whiterocks  River  near  Whiterocks,  Utah. 


Date 


April9.... 
Apiil23... 
AorUaO... 

May6 

May  15.... 
Jnnel  ■... 

June? 

June  16 

Jiine27 

July  2 

JtilyB 

Jnlyie.... 
Jtily2:3.... 
JxaySO-... 
AvLgnat  6. . 
August  13. 
Ansrnst  30. 


1901. 


Gage 
h<d^t. 

DlB^ 

charge. 

Feet. 

8ec.-ft. 

0.80 

40 

1.05 

72 

i.m 

ISO 

1.40 

162 

8.65 

647 

1.67 

279 

l.flO 

197 

1.40 

166 

1.26 

121 

1.20 

93 

1.17 

104 

1.10 

85 

1.05 

81 

1.18 

112 

1.22 
1.15 

128 
108 

1.65 

204 

Dis- 
charge. 


1901. 

AtLgti8t27 

Septembers  ... 
September  10  . . 
September  17  . . 
September  24  . . 

October  1 

October  8 

October  15 

October  22 

October  29 

Novembers 

November  12... 
November  19-. . 
November  26... 

Decembers 

December  10... 
December  31 ... 


■Oage  broken;  gage  height  estimated. 


UINTA  RIVER  AT  FORT  DUCHESNE,  UTAH. 

This  station,  which  was  established  by  C.  C.  Babb  on  September 
14,  1899,  is  located  at  the  highway  bridge  at  the  military  post.  It 
is  described  in  Water-Supply  Paper  No.  50,  page  370. 

Two  principal  canals  diverting  water  from  this  river  above  the 
gaging  station,  Canal  No.  1  and  Bench  ditch,  were  measured  twice 
during  the  year.  Canal  No.  1,  on  April  16,  with  a  gage  height  of 
0.72  foot,  was  discharging  7  second-feet;  on  August  6  it  was  discharg- 
ing 32  second-feet.  Bench  ditch,  on  April  16,  with  a  gage  height  of 
0.80  foot,  was  discharging  13  second-feet;  on  August  6  it  was  dis- 
charging 40  second-feet. 

Deep  Creek  enters  Uinta  River  2  miles  above  the  gaging  station. 
August  22  it  wa«  measured  at  a  point  25  miles  northeast  of  Fort 
Duchesne  and  20  feet  below  the  source  of  the  stream,  and  a  discharge 
of  6  second-feet  was  found. 

Results  of  measurements  at  the  main  station  for  1900  will  be  found 
in  the  Twenty-second  Annual  Report,  Part  IV,  page  376.    During 
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1901  the  following  measurements  of  discharge  were  made  by  C.  T. 
Prall  and  others: 

List  of  discharge  mecuurements  of  Uinta  River  at  Fort  Duchesne^  Utah. 


Date. 


IWl. 

Aprfl4 

April  18 

April  20 

AprUSB 

M»y8 

May  15 

May  89 

JnneS 

Jones 

June  14 

June  80 

Julys 

July  11 

July  17 

July  84 

July  81 

August? 

August  14 

August  88 


Gaffe 
helgnt. 

Difl- 
chafge. 

I^t. 

Sec'ft. 

8.88 

88 

8.66 

106 

2.60 

95 

8.80 

166 

8.86 

840 

4.04 

1,089 

8.98 

888 

8.80 

880 

8.28 

895 

8.18 

866 

8.00 

198 

8.90 

140 

8.91 

177 

8.66 

91 

8.61 

76 

8.68 

76 

8.80 

168 

8.00 

91 

8.98 

190 

Date. 


Dis. 
charge. 


1901. 

August  88 

September  4. 
S^temberll. 
September  18. 
September  85. 
Octobers.. 
October  18. 
October  16. 
October  88. 
October  81. 
November  6. 
November  18. 
November  80. 
November  87. 
December  4 . 
December  11 ». 
December  18  ». 
December  87*. 


•Ice;  results  approximate. 
Daily  gage  height y  in  feet,  of  Uinta  River  at  Fort  Duchesne,  Utah,  for  1901. 


Day. 


1 

8 

8 

4 

5 

6 

7 

8 

9 

10 

11 

18 

13 

14 

15 

16 

17 

18 

19 

80 

81 

22 

83 

24 

26 

86 

87 

28 

29 

30 

81 


Mar. 

Apr. 

May. 

June. 

8.20 

2.68 

8.88 

8.58 

8.80 

2.53 

8.80 

8.49 

8.96 

2.65 

8.28 

a46 

8.90 

2.56 

8.18 

8.48 

2.85 

2.58 

8.07 

8.81 

8.80 

2.61 

8.02 

8.85 

8.78 

2.61 

8.04 

8.80 

2.75 

8.62 

8.09 

a80 

2.70 

8.65 

8.28 

8.19 

2.70 

8.66 

8.51 

8.19 

2.70 

8.68 

3.88 

8.16 

2.70 

8.68 

4.29 

8.18 

2.70 

8.68 

4.45 
4.65 

8.11 

2.70 

8.68 

8.10 

2.68 

2.68 

4.85 

8.09 

2.68 

2.65 

4.60 

8.07 

2.68 

2.60 

4.68 

8.04 

8.66 

2.60 

4.68 

8.00 

2.65 

2.68 

2.85 

8.08 

2.65 

2.65 

2.68 

8.01 

2.68 

2.89 

4.28 

3.00 

2.68 

2.70 

8.96 

8.04 

2.65 

2.70 

8.79 

8.01 

2.68 

2.74 

8.70 

8.00 

2.60 

2.76 

8.88 

8.97 

2.60 

2.80 

8.85 

8.94 

2.66 

2.81 

8.90 

8.92 

2.66 

2.81 

8.96 

8.92 

2.55 

2.78 

8.89 

8.92 

2.58 

2.85 

8.78 

2.96 

2.58 

8.63 

July. 


2.96 
2.90 

8.88 
8.85 
8.85 
8.84 
8.80 
8.80 
8.85 
8.88 
2.90 
8.85 
8.80 
8.80 
8.80 
8.80 
2.77 
2.70 
8.70 
8.63 
8.00 
8.60 
8.60 
8.60 
8.65 
8.65 
8.65 
8.68 
8.68 
8.65 
8.60 


Aug. 

Sept 

Oct 

Nov. 

8.55 

8.89 

8.65 

2.75 

8.55 

8.86 

2.64 

8.76 

8.57 

8.81 

8.68 

8.78 

8.60 

8.80 

8.66 

8.78 

8.60 

8.79 

2.66 

8.70 

8.68 

8.77 

8.66 

8.70 

2.84 

8.74 

8.67 

8.70 

2.90 

8.70 

8.70 

8.68 

2.85 

8.70 

8.70 

8.67 

2.76 

8.70 

8.08 

8.66 

2.78 

8.68 

8.68 

8.65 

2.77 

8.68 

8.65 

2.66 

8.74 

8.68 

8.65 

2.65 

8.72 

8.68 

8.65 

2.65 

2.71 

8.66 

8.65 

8.65 

2.67 

8.68 

2.65 

8.65 

2.64 

8.68 

8.65 

8.65 

2.68 

8.68 

8.64 

8.65 

3.53 

8.68 

2.68 

8.64 

8.15 

8.68 

2.68 

8.64 

3.05 

8.62 

2.68 

8.64 

2.98 

2.62 

8.68 

8.64 

2.96 

2.60 

8.68 

8.64 

2.88 

2.60 

8.68 

8.64 

2.84 

2.65 

8.68 

8.68 

2.81 

2.66 

8.68 

8.66 

2.80 

2.66 

8.85 

8.68 

8.88 

2.65 

8.75 

8.68 

8.94 

2.65 

8.75 

8.68 

8.09 

2.65 

8.75 

8.70 

8.11 

8.75 

Dec. 


2.73 
2.75 
2.78 
8.80 
8.80 
2.80 
2.75 
2.68 
2.70 
2.86 
8.85 
2.80 
2.80 
8.55 
2.55 
2.55 


•Frozen. 


UINTA  RIVER  AT  OURAY  SCHOOL,  UTAH. 


This  station,  established  November  8,  1899,  is  at  the  highway 
bridge  over  the  river  near  the  Ouray  School,  on  the  Uinta  Indian 
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Reservation.  It  is  described  in  Water-Supply  Paper  No.  50,  page  371. 
Results  of  measurements  for  1900  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  377.  During  1901  the  following  meas- 
urements of  discharge  were  made  by  C.  T.  Prall  and  others: 

List  of  discharge  measurements  of  Uinta  River  at  Ouray  School,  Utah. 


Date. 


Gaflfe    '      Dis- 
heifiTot.  I  charge. 


Date. 


1901. 

Aprils 

April  U 

April  18 

April  26 

May  16 

May  28.... 

June  5 

Jaiie8 

June  13 

June  20 

July  4.... 

July  13 

JTilyl8 

July  25 

Aagnstl 

Augusts 


Feet. 

0.36 

.48 

.87 

.56 

Sec.-ft. 

86 

107 

87 

118 

2,177 

1,219 

396 

347 

266 

237 

146 

130 

81 

56 

67 

188 



8.75 

2.80 

1.68 

1.53 

1.30 

1.12 

.78 

.58 

.29 

.00 

.15 

.78 

1901. 

AogiifltlS 

August  29 

September  5 

September  12 . . 
September  19 . . 
September  26 . . 

Octobers 

October  12 

October  17 

October  24 

November  7  . . . 
November  14  . . 
November  21 .. 
November  80  . . 

December  5 

December  14  ».. 


Ghure 
leignl 


height. 


Dis- 
charge. 


Feet. 
0.27 
1.06 
.70 
.49 
.42 
.52 
.42 
.52 
.48 
.50 
.56 
.53 
.56 
.55 
.60 


Sec.'ft. 
82 
200 

ifie 

114 
102 
126 
106 
128 
118 
119 
136 
131 
136 
133 
143 


»  Frozen. 
Daily  gage  height j  in  feet,  of  Unita  River  at  Ouray  School,  Utah,  for  1901, 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

0.90 
.90 
.90 
.80 
.70 
.70 
.6ff 
.60 
.52 
.67 

.a5 

.68 
.60 
.62 
.48 
.43 
.40 
.36 
.28 
.24 
.20 
.15 
.10 
.10 
.08 
.22 
.16 
.38 
.85 
.31 
.20 

Aug. 

Sept. 

Oct. 

0.49 
.47 
.46 
.45 
.50 
.62 
.54 
.69 
.58 
.57 
.55 
.54 
.50 
.48 
.49 
.48 
.49 
.49 
.49 
.49 
.49 
.49 
.49 
.49 
.50 
.50 
.54 
.85 
.65 
.70 
.70 

Nov. 

0.65 
.64 
.64 
.64 
.61 
.60 
.58 
.58 
.58 
.58 
.58 
.57 
.52 
.54 
.55 
..53 
.55 
.53 
.50 
.50 
.54 
.53 
.50 
.56 
.57 

.m 

.51 

.60 
.49 
.55 

Dec. 

1 

0.33 
.40 
.40 
.43 
.40 
.35 
.40 
.41 
.40 
.60 
.48 
.48 
.47 
.47 
.48 
.60 
.41 
.47 
.40 
.40 
.48 
.56 
.57 
.57 
.61 
.68 
.70 
.71 
.60 
.64 

1.01 
1.12 
1.64 
1.48 
1.26 
1.14 
1.08 
1.21 
1.44 
1.86 
2.46 
3.00 
8.25 
3.20 
2.95 
8.60 
4.40 
4.20 
4.56 
4.30 
3.70 
3.15 
2.70 
2.45 
2.49 
2.53 
2.80 
2.80 
2.73 
2.45 
2.22 

2.12 
1.96 
1.90 
1.78 
1.70 
1.52 
1.50 
1.65 
1.50 
1.45 
1.40 
1.40 
1.31 
1.38 
1.37 
1.25 
1.20 
1.15 
1.18 
1.12 
1.10 
1.14 
1.12 
1.10 
1.10 
1.00 
.95 
.87 
.85 
.85 

0.10 
.06 
.06 
.20 
.32 
.28 
.60 
.79 
.70 
.54 
.45 
.88 
.32 
.30 

.81 

.43 

.35 

.37 

2.00 

1.35 

1.06 

.92 

.81 

.75 

.69 

.68 

.82 

1.08 

1.24 

1.20 

0.92 
.80 
.73 
.69 
.68 
.64 
.58 
.55 
.52 
.60 
.48 
.49 
.60 
.47 
.47 
.43 
.41 
.42 
.40 
.42 
.42 
.39 
.39 
.41 
.43 
.50 
.52 
.60 
.50 
.50 

0.60 

2 

.40 

3 

.57 

4 

.69 

5 

.60 

6 

.54 

7 

0.79 
.63 
.60 
.60 
.66 
.56 
.44 
.49 
.60 
.52 
.51 
.56 
.49 
.45 
.50 

.m 

.50 
.43 
.36 
.48 
.48 
.45 
.30 
.41 
.88 

.60 

8 

.60 

9 

.25 

10 

.45 

11 

.66 

12 

13 

14 

'('i 

15 

16 

(^) 

17 

?»t 

18 

(*) 

19 

V  V 

20 , 

21 

22 

(*) 

Zi 

(*) 

24 

(*) 

25 

(V 

m 

(') 

27 

(') 

28 

(') 

29 

(•) 

:iO 

31 

■Frozen. 


LAKE  CREEK  NEAR  MOUTH,  UTAH. 

This  Station  was  established  by  C.  T.  Prall  July  3,  1900,  and  is 
described  in  Water-Supply  Paper,  No.   50,  page  372.      Results  of 
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measurements  for  1900  will  be  found  in  the  Twenty-second  Annual 
Report,  Part  IV,  page  380.  It  is  located  at  the  highway  bridge  near 
its  mouth.  The  gage  rod  is  a  vertical  board  nailed  to  the  west  abut'- 
ment  on  the  lower  side  of  the  bridge.  Bench  mark  No.  1  is  a  nail  in 
the  abutment  opposite  the  4.50-foot  mark  on  the  rod.  Bench  mark 
No.  2  is  directly  over  the  gage  rod,  and  is  the  head  of  a  wire  nail  in 
the  southwest  corner  of  the  bridge  upright.  Its  elevation  is  o,06G.5S 
feet.  The  elevation  of  the  zero  of  the  rod  is  5,055.99  feet  above  sea 
level,  according  to  the  hydrographic  survey  datum.  The  elevation 
of  bench  mark  No.  2  is  5,129  feet,  referred  to  the  topographic  survey 
datum.  The  elevation  of  a  regulation  iron  bench-mark  post,  150  feet 
east  of  the  bridge,  is  5,127.55  feet,  referred  to  the  latter  datum.  The 
bed  of  the  stream  is  composed  of  medium-sized  cobblestones  and  forms 
a  fair  section.  During  flood  stages  measurements  are  made  from  the 
bridge,  but  at  other  periods  they  are  made  by  wading  at  a  point  about 
400  feet  below.  Daily  gage  heights  were  not  taken,  owing  to  the  dis- 
tance of  the  location  from  a  reliable  observer,  but  frequent  measure- 
ments of  discharge  were  made  by  C.  T.  Prall  and  others,  as  follows: 

List  of  discharge  ineastirements  of  Lake  Creek,  Utah,  near  mouth,  for  1901. 


Date. 

Hydrograpber. 
C.T.PraU 

height. 

Dis- 
charge. 

IflOl. 
Apr.  12 

,    Feet. 
1.89 
1.91 
2.28 
2.53 
8.64 
5.90 
5.20 
8.45 
8.00 
2.90 
2.69 
2.45 
2.49 
2.20 
2.34 
2.15 
2.30 
2.10 

Sec.-ft. 
94 

Apr.  19 

do 

96 

Apr.  27 
Blay    4 

do 

200 

do 

290 

May  i:) 
May  18 

L.V.Branch 

do 

878 
2,491 

May  Ti 

do 

1,721 

June  4 

do 

785 

June  12 

do 

596 

June  19 

do 

494 

jTine2K 

C.T.PraU 

414 

July    « 

do 

276 

July  12 

do 

806 

July  19 

do 

179 

July  2B 

do 

244 

Autr.   2 

do 

178 

AufiT-   9 

do 

296 

Aug.  16 

do 

162 

Date. 


Hydrographer.    ,  ^S^t.  '  chaise. 


1901. 
Aug.  24     C.T.PraU. 

Aug.  80  I do 

Sept.  6  j do 

Sept.  13  do 

Sept.  20   do 

Sept.27   do 


Oct. 

Oct. 

Oct. 

Oct. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 


4 
11 
18 
25 
1 
8 
15 
22 
29 


Dec.    6 

•Dec.  13   do 


do 
.do 
-do 
.do 
.do 
.do 
.do 
do 
do 
do 


Feet. 
2.35 
2.83 
2.15 
2.00 
2.00 
2.02 
1.98 
2.02 
1.96 
1.98 
2.05 
1. 
1, 
1, 
1. 
1. 


.95 
.95 
.90 
.95 
95 


Sec.-ft. 
256 
252 
17.1 
19) 

m 

12B 
120 
181 
116 
115 
133 
lU 
113 
100 
106 
109 


•Frozen. 


DUCHESNE  RIVER  AT  PRICE  ROAD  BRIDGE,  UTAH. 

• 

This  station,  established  by  C.  C.  Babb,  on  October  26,  1899,  is  3 
miles  below  the  mouth  of  Lake  Creek,  at  the  highway  bridge  on  the 
stage  road  from  Price  to  Fort  Duchesne.  It  is  described  in  Water- 
Supply  Pai)er,  No.  50,  page  370.  Results  of  measurements  for  190C) 
will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV,  page  385. 

A  new  bench  mark  was  placed  in  1901,  being  a  wire  nail  in  the 
northwest  comer  of  Clark's  store,  at  an  elevation  of  5,011.81  feet. 
The  elevation  of  the  zero  of  the  rod  is  4,996.09  feet. 
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The  followiog  measarements  were  made  by  C.  T.  Prall  and  others 
dnring  IWl: 

Litt  of  daekarge  meaturementa  of  Duehetne  Siver  at  Price  road  bridge,  Utah. 


D«t6. 

a. 

&,:\ 

&,. 

Dte- 
cliargB. 

A«.         '"I--      .. 

a!  S3 

If 

IS 

11 

1.188 

1.:^ 

HlB 

1 

IKOl. 

11 

"'-"m 

^^ 

^r" 

Daily  gage  height,  in  feet,  ofDucheene  Riner  at  Price  road  bridge,  Utah,  for 


itar. 

Xmr.      A 

pr.      Ml 

r. 

Jane. 

July. 

Aug, 

Sept. 

Oct. 

Not. 

Deo. 

.20        1 

1    i 
1    i 

'.St        1 

,2s     ; 

'.Si        '■ 

:l  i 
1  I 
1  i 

as      8 

i 

1 
I 

K, 

-8 

as 
a> 

7.B3 

a 

7.35 

fl 

s.oe 

flifiU 

«.17 
6.40 

fl 

1 
» 

5.78 

ll 
ll 
l| 
ll 

ll 

5!k8 
5:41 

B.afi 
B.:« 

5.HU 

5,a» 

11 

S.73 

ll 

5!  40 
5.55 

5.53 

6!47 
5.40 

5!i» 
6.K 

siis 

ll 

5:18 

i 

Vie 

,'S3 
,S5 

!» 

1 

1 

:5s 

5.3B 

ll 

li 

5.» 
5.8B 

II 

5.2B 
5.-W 

6!i» 
s.ai 
s.ar 

5.S4 

5!ss 

g 

ti 

G.ZS 

II 

ll 

i 

11 

Biao  ... 

13 

TAMPA  KIVEE,   COLORADO. 

Tampa  River  riHes  in  tlio  eastern  part  of  Routt  County,  Colo. ,  and 
flows  in  a  general  westerly  direction  throuffh  the  entire  eonnty,  and 
empties  into  Green  River  near  the  western  boundary.     The  stream  is 
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somewhat  peculiar  in  its  character,  the  upper  branches  having  con- 
siderable fall  and  the  water  therefore  flowing  rapidly  over  shoals  of 
gravel  and  rock  and  being  thus  easily  taken  out  for  utilization.  This 
condition  of  affairs  prevails  as  far  down  the  stream  as  Hayden,  where  a 
broad  and  f  ei-tile  valley  is  irrigated,  the  principal  crops  raised  being 
hay  for  stock.  From  Hayden  westerly  the  course  of  the  stream 
changes.  It  flows  for  long  distances,  sometimes  20  miles  or  more,  with 
but  little  fall,  and  then  it  breaks  through  some  ridge  of  rock  and  the 
fall  is  great  for  comparatively  short  distances.  For  this  reason  the 
taking  of  water  from  the  stream  below  Hayden  is  involved  in  greater 
difl&culty  than  above  and  the  ditches  are  therefore  larger.  Several 
large  canals  are,  however,  being  constructed,  among  which  the  most 
important  are  those  of  Craig,  Maybelle,  and  Lily  Park.  Below  Lily 
Park  the  stream  flows  through  a  deep  and  rugged  canyon,  where  no 
irrigation  can  be  practiced,  but  above  that  point  the  amount  of  land 
that  can  and  will  eventually  be  irrigated  is  limited  only  by  the  amount 
of  water  available.  Up  to  the  present  time  but  little  impression  has 
been  made  upon  the  early  summer  supply.  The  principal  branches 
of  the  Yampa  River  are  Elk  River,  heading  in  the  vicinity  of  Hahns 
Peak;  Elk  Head  Creek,  Williams  River,  and  Little  Snake  River. 
More  or  less  irrigation  is  practiced  upon  all  of  these  branches,  and 
practically  all  of  the  watera  of  Fortification  Creek  and  Elk  Head 
Creek  are  used  for  irrigation.  A  large  amount  is,  however,  still 
available  in  the  other  branches  and  the  project  of  taking  a  large  sup- 
ply of  water  from  Elk  River  by  means  of  a  canal  to  the  divide  between 
Little  Snake  River  and  Yampa  River  has  been  contemplated.  Axial 
Basin  contains  a  considerable  quantity  of  fertile  land,  which  it  is 
thought  may  perhaps  be  irrigated  from  the  North  Fork  of  White 
River.  There  are  possibilities  of  developing  power  in  the  neighbor- 
hood of  Steamboat  Springs,  which  are  being  considered  at  the  present 
time. 

YAMPA  RIVER  AT  CRAIG,  COLO. 

This  station  was  established  by  A.  L.  Fellows  May  25,  1901,  at  the 
wagon  bridge  about  1  mile  southwest  from  Craig,  Colo.,  this  point 
being  selected  as  the  most  suitable  station  on  Yampa  River.  The 
gage^consists  of  a  vertical  2  by  4  inch  timber  fastened  to  the  south 
abutment  of  the  bridge  on  the  downstream  side,  the  rod  being  marked 
in  feet  and  tenths  vertically.  The  wagon  bridge  is  marked  every  10 
feet.  The  channel  is  deep  at  this  point  and  at  low  stages  the  cur- 
rent is  sluggish,  but  measurements  give  good  results,  as  the  channel 
changes  but  little.  The  observer  is  Mr.  H.  Jones,  of  Craig,  who  visits 
the  rod  daily.  Observations  were  kept  up  from  May  25  to  November 
3,  inclusive.  The  following  measurements  were  made  by  A.  L.  Fel- 
lows during  1901: 

May  25:  Gage  height,  7.10  feet;  dlflcharge,  6,890  second-feet. 
NoYember  3:  Gktge  height,  2.20  feet;  discharge,  180  second-feet. 
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Daily  gage  height,  in  feet,  of  Yampa  River  at  Craig,  Colo. ,  for  1901. 


Day. 

May. 

June. 

6.70 
6.50 
6.80 
6.60 
6.30 
6.10 
6.00 
6.00 
6.20 
6.40 
6.90 
6.10 
5.90 
5.70 
5.90 
5.60 
5.50 
5.30 
5.40 
5.50 
5.50 
5.40 
5.40 
5.30 
5.30 
5.20 
5.00 
4.90 
4.70 
4.50 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

4.80 
4.20 
4.10 
4.00 
8.80 
3.60 
3.60 
3.40 
3.40 
3.30 
3.40 
3.30 
3.30 
3.20 
3.10 
3.00 
2.90 
2.80 
2.70 
2.60 
2.60 
2.60 
2.60 
2.50 
2.50 
2.60 
2.60 
2.70 
2.60 
2.50 
2.50 

2.40 
2.40 
2.80 
2.80 
2.30 
2.20 
2.30 
2.50 
2.00 
2.70 
2.60 
2.60 
3.60 
2.50 
2.40 
2.40 
2.30 
2.30 
2.40 
2.60 
2.00 
2.70 
2.70 
2.60 
2.00 
2.50 
2.40 
2.40 
2.80 
2.30 
2.30 

2.80 
2.40 
2.40 
2.40 
2.90 
2.80 
2.40 
2.40 
2.30 
2.30 
2.90 
2.20 
2.20 
2.20 
2.20 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

-«.oo 

2.00 

2.00 
2.00 
2.00 
2.00 
2.00 
2.10 
2.10 
2.00 
2.10 
2.20 
2.20 
2.20 
2.30 
2.90 
2.30 
2.20 
2.20 
2.10 
2.20 
2.20 
2.10 
2.20 
2.20 
2.20 
2.20 
2.20 
2.10 
2.10 
2.10 
2.20 
2.20 

2.20 

2 

2  20 

3 

2.20 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 



16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

7.10 
6.90 
7.20 
7.10 
7.00 
6.90 
6.80 

28 r.... 

27 

28 

29 

30 

31 

WHITE  RIVER,  COLORADO. 

The  principal  branches  of  Whit-e  River  rise  in  the  White  River 
Plateau,  a  well-forested  tract  in  the  Whit^  River  Forest  Reserve.  A 
number  of  lakes,  among  which  are  Oyster  Lake,  Marvine  Lake,  Trap- 
pers Lake,  and  Deep  Lake  furnish  important  reservoir  sites,  if  such 
are  ever  needed.  The  need  for  these  as  yet,  however,  has  not  arisen. 
The  stream  flows  in  a  generally  westerly  direction,  particularly  in  Rio 
Blanco  County,  and  discharges  into  Green  River  in  Utah.  Areas 
of  considerable  extent  are  irrigated,  particularly  in  the  vicinity  of 
Meeker,  and  at  points  above  Meeker.  Other  possibilities  for  extended 
irrigation  exist  both  in  the  vicinity  of  Meeker  and  upon  the  mesas 
adjoining  the  stream;  particularly  along  its  lower  courses.  It  is  also 
thought  possible  that  a  considerable  amount  of  water  may  be  taken 
from  the  North  Foi^  of  White  River  for  the  irrigation  of  Axial  B^isin 
in  Routt  CJounty.  If  the  demand  should  arise,  power  may  be  devel- 
oped probably  to  any  extent  desired  upon  the  upper  branches  of  the 
stream.  The  principal  town  of  the  White  River  Valley  is  Meeker. 
The  crops  raised  are  principally  grain  and  hay,  as  the  principal 
Industry  is  stock  raising. 


WHITE  RIVER  AT  MEEKER,  COLO. 

This  station  was  established  by  A.  L.  Fellows,  May  24,  1901,  at  a 
I)oint  about  one-fourth  of  a  mile  above  the  town  of  Meeker,  there 
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being  at  this  point  a  wagon  bridge  crossing  the  stream  upon  the  ranch 
of  L.  F.  Van  Cleave,  favorably  situated  for  the  purpose.  The  gage 
rod  consists  of  a  vertical  2  by  4  inch  timber  nailed  to  the  left  abutment 
of  the  bridge  on  the  downstream  side.  The  bridge  is  marked  every 
5  feet.  The  initial  point  for  soundings  is  at  the  rod,  at  the  left  or 
south  end  of  the  bridge.  The  banks  are  sufficiently  high  so  as  not  to 
be  liable  to  overflow;  the  channel  is  of  rock  and  gravel,  and  seems 
permanent  in  its  nature.  Measurements  are  made  from  the  lower  side 
of  the  wagon  bridge.  The  observer  is  L.  F.  Van  Cleave,  who  visits 
the  rod  twice  each  day.  Only  two  gagings  were  made  in  1901,  both 
by  A.  L.  Fellows,  as  follows : 

May  24:  Gage  height,  5.60  feet;  discharge,  2.605  second-feet. 
October  28:  Gage  height,  3.60  feet;  discharge,  397  second-feet. 


Daily  gage  height  y  in  feet,  of  White  River  at  Meeker,  Colo, ,  for  1901, 


Day. 

May. 

June. 

July. 

Augr. 

Sept. 

Oct.      Nov. 

1 

1 

5.85 
5.35 
5.45 
5.20 
5.20 
5.05 
5.10 
6.15 
5.50 
5.60 
5.56 
6.30 
5.15 
5.15 
5.10 
4.95 
4.90 
4.95 
4.95 
6.05 
5.05 
5.15 
6.10 
6.10 
5.05 
4.95 
4.85 
4.76 
4.65 
4.55 

4.45 
4.45 
4.^ 
4.90 
4.25 
4.25 
4.05 
4.05 
4.05 
4.05 
4.00 
4.00 
8.95 
8.95 
8.90 
3.90 
3.a5 
3.80 
3.80 
3.80 
3.70 
8.70 
8.70 
8.85 
3.80 
3.85 
3.86 
3.80 
3.70 
3.70 
3.60 

3.60 
3.50 
8.50 
8.50 
3.60 
3.60 
3.80 
8.75 
3.85 
3.70 
3.70 
3.70 
3.65 
a60 
8.60 
8.60 
3.65 
8.60 
3.60 
8.75 
3.75 
8.70 
3.70 
8.70 
3.70 
3.70 
8.70 
8.60 
3.70 
3.a5 
,      8.80 

3.80 
aTO 
8.65 
3.75 
8.60 
3.60 
3.60 
3.60 
8.60 
3.60 
3.60 
3.60 
8.50 
3.50 
3.50 
3.60 
3.60 
8.50 
3.60 
8.60 
3.60 
8.60 
3.50 
8.50 
3.60 
8.50 
8.50 
8.50 
3.50 
8.50 

8.50  1       3.60 

2 

3.60   

3 

3.50     

4 

3.50  <  

5 

3.50 
3.60 
3.65 
3.70 
3.60 
3.60 
3.60 
8.60 
8.60 
3.60 
8.60 
8.60 
8.60 
3.60 
a60 
3.60 
a  65 
a55 

a  65 
a65 
a65 
a65 
a  65 
a  60 
a60 
aeo 
a  60 

6 

7 

8 

0 

10 

11 

12 

13 

14 

._•*.»-- 

15 

16 

17 

18 

19 

. 

20 

21 

22 ...., 

6.50 
5.80 
5.70 
5.70 
5.65 
5.75 
6.65 
5.65 
5.45 
6.50 

23 

24 

25 

26 

27 

28 

29 

80 

31 

GRAND  RIVER   AT  GLENWOOD   SPRINGS,    COLO. 

This  station  was  established  May  12,  1899,  at  the  request  of  the 
Denver  and  Rio  Grande  Railroad  Company.  It  is  situated  at  the  rail- 
road bridge  one-fourth  of  a  mile  west  of  the  station  and  just  above  the 
mouth  of  Roaring  Fork.  A  description  of  the  station  was  published 
in  Water-Supply  Paper  No.  50,  page  375.  Results  of  measurements 
for  1899  and  1900  will  be  found  in  the  Twenty-second  Annual  Report, 
Part  IV,  page  389. 
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Daily  gage  height,  hi  feet,  of  Grand  River  at  Olentrood  Springs,  Colo,,  for  IpOl, 


Day. 


Jan. 


Feb.  Mar. 


1 
2 
3 
4 
5 

I 

S 
9 

10. 

11 

\2. 

1.3. 

U. 

15. 

16. 

17. 

18. 

19. 

ao. 

21. 
22. 
23. 
U. 
25. 
26. 
27. 
28. 
29. 
3f). 
31- 


2. 
2. 
2. 
2. 


80 
75 
75 
05 


3. 

3. 


3.r)5 
2.95 
3.(fi 

3.  a) 

3.31) 
3. 15 
3.15 
3. 10 
3.25 
3.20 
3. 10 
3.05 
3.05 
3.05 
3.00 
3.00 
3.15 
3.20 
3.20 


10 
10 


3.20 
2.95 
3.00 
3.20 
3.10 
2.95 


3. 
3. 
3. 


15 
10 
10 
3.20 
3.20 
3. 10 
3.20 
3. 15 
3. 10 
3. 10 
3. 10 
3.05 
2.95 
2.95 
3. 10 
3.10 
3.20 
3.25 
3.25 

3.:*) 

3.55 
3.30 
3.30 
3.25 
3.3l> 
3. 15 
3.25 
3.30 


3.31) 
J..T> 
145 
145 
145 
1 45 
i.  45 
5.'» 
45 
145 
45 
;i35 
Jf) 
35 
35 
1.35 
140 
:*) 
35 
25 
:14() 
130 
125 
1»> 
120 

i:«) 

125 
20 
20 
20 

3. 15 


Apr.    May.  June.  July. 


3.15 
3.25 
3.20 
3.:*) 
3. 45 
3.50 
3. 45 
3.40 
3.50 
3.65 

H.m 

3.0) 
3.50 
3.00 
3.a5 
3. 70 
3.80 
3. 75 
3.65 
3.75 


4. 

4. 

4. 
4. 


00 
3) 
60 
80 
5.00 
5. 45 

5.  SO 
5.90 

6.  iVi 
6.40 


I, 
7. 
7. 
6. 


6.R5 
30 
40 
(M) 
55 
«.40 
6.25 
6.20 
6.3ri 
6.55 
6.90 
7.30 
7.70 
7.96 
8.05 
8.20 
8.4() 
8.85 
9.% 
9.85 
10. 10 
10. 15 
9.75 
8.96 
8.  HO 
8.70 
8.95 
9.35 
9.:^ 
8.90 
8.60 


8. 
8. 
8. 
8. 
7. 
7. 


7. 

8. 
8. 
8. 
7. 
7. 
7. 
7. 


60 
25 
15 
10 
80 
50 
7.35 
7.55 
90 
20 
20 
05 
70 
<S0 
50 
40 
7.15 
7.10 
7.10 
7.20 
7.60 
7.90 
8.00 
20 
20 
00 
80 
55 
50 
40 


7.4() 
7.20 
7.05 
6.90 
6.65 
6.40 
6.;)0 
6.25 
6.  (Ml 
6.05 
6.10 
6.10 
6.00 
5.80 
6.65 
5. 45 
5.30 
5. 15 
5.10 
5.0I> 
5.00 
4.85 
4.80 
4.80 
4.80 
4.85 
4.90 
4.80 
4.70 
4.65 
4.00 


Aug.  Sept. 


4.5f) 


35 

a) 

20 
45 

m 

20 
95 
5.35 
5.30 
4.95 
4.80 
4,55 
4.35 
4.30 
4.25 
4.20 
4.20 
4.30 
4.20 


30 
30 
20 
20 
20 
10 
00 
00 
00 

a) 


4.10 
4.10 
4.00 
3.90 
3.90 
3.90 
3.90 
3.80 
3. 75 
3. 70 
3. 70 
3.65 
3.00 
3.6r) 
3.60 
3.55 
3.60 
3.50 
3.50 
3.50 
3.50 
3.50 
3.40 
3.40 
3.40 
H.M) 

3.:« 

3.4() 
3.40 
3.40 


Oct.  Nov. ,  Dec. 


3.40 
:i40 
8.40 
3.40 


155 
3.50 
3.50 


3.50 


40 
¥) 
40 
55 


50 
60 


3. 
3. 
3. 
3. 
3. 


4.10 


50 
50 
50 
50 
50 
3.50 
3.50 
3.50 
a  45 
3.45 
3.50 
;150 
3.50 
150 
3.50 
3.50 


3.50 
3.50 
3.50 
3.60 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.35 
3.30 
3,35 
3.35 
3.45 
3.40 
40 
40 
.40 
40 
3.40 
3.50 
3.50 
3.60 
3.40 
3.35 
3.40 


3. 
3. 
3. 
3. 


3.40 
3.40 
3.60 
3.50 
8.60 
8.60 
3.50 
8.45 
3.20 
8.20 
8.20 
8.36 
8.16 
2.95 
8.00 
8.00 
8.15 
8.35 
8.80 
8.20 
8.05 
8.20 
8.25 
8.36 
8.36 
8.20 
8.25 
8.15 
8.00 
8.06 
8.15 


GUNNISON  RIVER  AT  lOLA,  COLO. 


The  lola  station  was  established  in  March,  1900,  for  the  purpose  of 
determining  the  amount  of  water  available  for  the  irrigation  project 
of  Uncompahgre  Valley.  It  is  described  in  Water-Supply  Paper 
Xo.  50,  page  378.  The  observer  is  A.  Pomel,  postmaster  at  lola, 
who  telegraphs  the  gage  height  daily  to  the  local  forecast  official  of 
the  United  States  Weather  Bureau  at  Denver,  who  has  it  printed  in 
the  morning  papers.  The  position  of  the  gage  was  verified  April  11. 
Results  of  measurements  for  1000  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  390.  During  1901  the  following  meas- 
urements were  made  by  A.  L.  Fellows  at  the  lola  station : 

April  11:  Gage  height,  2.16  feet:  discharge,  388  second-feet. 
May  7:  Gtege  height,  4.80  feet;  discharge,  4,005  second-feet. 
Jtdy  29:  Gage  height,  2.70  feet;  discharge,  836  second  feet. 
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Daily  gage  height,  in  feet ^  of  Ounnison  River  at  Tola,  Colo,,  for  1901, 


1. 

2. 
3. 
4. 

5. 
6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
U. 
25. 
26. 
27. 
28. 
29. 
80. 
81. 


Day. 


April. 


2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.30 
2.40 
.50 
50 


2. 
2. 


2.40 


2. 
2. 
2. 


.50 
.60 
70 
2.80 
2.90 

aoo 

8.30 
8.70 
3.70 
8.60 
8.70 
8.80 


May. 


4.00 
4.20 
3.90 
3.70 
a60 
8.70 
3.60 
3.70 
3.70 
3.80 
4.00 
4.20 
4.40 
4.60 
4,50 
4.60 
4.80 
5.00 
5.30 
5.70 
5.60 
5.60 
4.80 
4.80 
4.80 
4.90 
5.00 
6.00 
6.00 
4.80 
4.80 


Jane. 


4.60 
4.30 
4.30 
4.20 


4. 

4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 


20 
10 
10 
30 
60 
.60 
.50 
30 
10 
8.90 
3.90 
8.80 
3.80 
a80 
3.90 
4.00 
4.00 
4.10 
4.10 
4.20 
4.10 
3.90 
3.80 
3.80 
8.70 
3.70 


Jnly. 


a7D 
3.60 
8.60 
8.60 
a40 
a  20 

a  10 
aoo 
aoo 

2.90 
2.90 
2.90 
2.80 
2.80 
2.80 
2.80 
2,70 
2.70 
2.60 
2.60 
2.60^ 
2.60 
2.50 
2.50 
2.60 
2.80 
2.80 
2.70 
2.70 
2.70 
2.70 


Aug. 

Sept 

2.60 

2.60 

2.60 

2.40 

2.60 

2.40 

2.50 

2.40 

2.60 

2.40 

2.60 

2.30 

2. 70 

2.30 

2.80 

2.30 

2.90 

2.20 

2.70 

a20 

2.60 

2.20 

2.60 

2.20 

2.60 

2.10 

2.40 

2.10 

2.40 

2.10 

2.40 

2.10 

2.40 

2.10 

2.60 

2.10 

2.50 

2.10 

2.60 

2.00 

2.60 

2.00 

2.50 

2.00 

2.40 

2.00 

2.40 

2.00 

2.40 

2.00 

2.40 

2.00 

2.30 

2.00 

2.30 

2.00 

2.30 

2.00 

2.40 

2.00 

2.50 

Oct. 


2.00 

aoo 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

a  10 

2.20 
2.10 

a  10 
a  10 
a  10 
a  10 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
a  10 
a  10 
a  10 


Nov. 


a  10 
a  10 
a  10 
a  10 
a  01) 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
ano 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
a  10 


Note.— Riyer  gorged  with  ice  April  2  to  April  7,  incliudye. 


GUNNISON   RIVER  AT  WHITEWATER,   COLO. 

This  station  was  established  by  A.  L.  Fellows  May  21,  1901,  at  a 
new  wagon  bridge  constructed  by  the  State  of  Colorado  at  a  point 
about  half  a  mile  above  the  railroad  station  at  Whitewater,  on  the 
Denver  and  Rio  Grande  Railroad.  It  is  intended  that  this  st<ation 
should  take  the  place  of  the  one  formerly  maintained  on  the  Gunnison 
at  Grand  Junction.  The  latter  station  was  abandoned  on  account  of 
inaccuracies  that  could  not  be  overcome.  The  latter  were  mainly  due 
to  the  fact  that  high  stages  of  water  in  the  Grand  River  affected  the 
gage  rod  in  the  Gunnison,  and  that  the  stream  bed  was  partially  filled 
with  great  bowlders,  making  accurate  gagings  impossible.  Records 
were  kept  for  the  period  from  May  19  to  July  6,  inclusive,  by  Mr.  James 
Page,  station  agent  of  the  Denver  and  Rio  Grande  Railroad  at  White- 
water. Only  one  gaging  was  made,  however,  that  of  May  21,  by  A,  L. 
Fellows.  The  record  book  was  destroyed  by  fire,  which  burned  the 
station  house  July  10,  and  the  maintenance  of  the  station  was  not 
resumed.  During  the  period  covered  the  gage  rod  used  was  one  set 
up  near  the  railroad  station  by  the  railroad  company,  no  gage  being 
placed  at  the  bridge.  The  records,  therefore,  simply  show  relative 
heights  of  the  river,  without  furnishing  information  concerning  the 
actual  discharge  except  at  the  unusually  high  stage  measured  on  May 
21,  when  the  flow  was  20,176  second-feet  for  a  gage  heigh  of  7.20  feet. 


OOLOBADO  BIVEB  DBAHTAOE. 
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Daily  gage  height ,  in  feet ^  of  Ounnison  River  at  Whitewater,  Colo.,  for  1901, 


Day.         May. 

Jane. 
4.86 

July. 

Day. 

May. 

Jane. 

Joly.' 

D»y. 

1 

May. 

Jane. 

2.90 
2. 75 
2. 75 

July. 

1 ' 

2.70 

12 

8.80 
3.05 
8.80 
3.10 
3.00 
2.90 
2.75 
2.65 
2.75 
2.90 
8.00 

F 

1 

28 

5.90 
5.80 
4.80 
5.05 
5.20 
5.25 
5.25 
5.05 
4.75 

2 ::::: ...::: 

4.45    2.60 
4.20  .  2.45 
8.80  ,  2.55 
3.&5     2.fl0 

13 

1 

1 

,  24 

3 

14 

».:::::.:::.. 

4 

'  15 

16 

26 

2.85  '         - 

5 

27 

3.(X) 
3.00 
2.85 
2.75 

fi 

8.55 
3.50 
3.«5 
8.80 
8.05 
3.55 

2.60 

17 

\ 

! 

28 

1 ... 

1  18 

29 

h 

19 

6.70 
7.00 
7.20 
6.70 

80 

81 

U 

20 

10 

,  21 

11 

22 

1 

1 

DOLORES  RIVER  AT  DOLORES,  COLO. 

The  gating  station  is  about  a  half  mile  above  the  Rio  Grande 
Southern  Railroad  station  at  Dolores.  It  is  described  in  Water- 
Supply  Paper  No.  50,  page  380.  The  results  of  measurements  for 
1900  will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV, 
page  391.  During  1901  one  measurement  was  made  by  A.  L.  Fellows, 
on  April  15,  the  discharge  being  558  second-feet  for  a  gage  height  of 
3.60  feet.     The  gage  was  verified  by  him  on  that  date. 

Daily  gage  height,  in  feet,  of  Dolores  River  at  Dolores,  Colo,,  for  1901, 


Day. 


Mar. 


Apr. 


1 

3.20 
3.20 
3.40 
3.% 
3.30 
3.  a) 

3.06 
3.10 

3.3») 

2.90 
2.90 
2.90 
2.90 
2.80 
2.80 
2  80 
2.85 
2.85 
3.00 
2.95 
2.05 
3.00 
3.10 
2.95 
3.00 
3.00 
2.96 
2.96 
2.90 
2.80 
2.80 

2.80 

2 

2.80 

3 

8.05 

4 

2.95 

5 

2.95 

6 

8.00 

7 

3.10 

8 

8.00 

9 

8.10 

10 

8.10 

11 

8.10 

12 

8.15 

13 

8.30 

14 

3.00 

15 

8.60 

16 

8.60 

17 

3.60 

18 

3.80 

19 

20 

4.20 
4.50 

21 

4.50 

22 

4.75 

23 

4.96 

24 

6.15 

26 

5.a5 

26 

5.00 

27 

5.00 

2R 

6.10 

29 

5.  a) 

30 

6.60 

31 

May. 
5.66 

Jane. 

July. 
8.70 

Aag. 

Sept. 
8.06 

Oct. 

4.85 

8.05 

2.40 

5.66 

4.80 

8.70 

3.05 

2.95 

2.40 

4.85 

4.76 

3.70 

8.15 

2.90 

2.40 

4.75 

4.60 

8.55 

3,15 

2.80 

2.40 

4.65 

4.60 

8.45 

8.25 

2.76 

2.40 

5.15 

4.55 

8.36 

8.15 

2.75 

2.60 

5.55 

4.75 

8.16 

8.10 

2.66 

2.50 

5.36 

4.95 

8.16 

8.15 

2.70 

2.60 

5.20 

4.85 

8.15 

8.05 

2.65 

2.60 

5.25 

4.80 

8.10 

3.06 

2.60 

2.60 

5.45 

4.75 

8.05 

2.96 

2.56 

2.60 

5.25 

4.70 

8.15 

2.90 

2.60 

2.60 

5.00 

4.60 

8.05 

2.85 

2.45 

2.60 

4.95 

4.50 

8.06 

2.85 

2.40 

2.60 

5.20 

4.40 

8.06 

2.85 

2.40 

2.60 

6.65 

4.30 

8.06 

2.85 

2.40 

2.60 

6.76 

4.20 

8.05 

2.85 

2.35 

2.60 

6.86 

4.20 

8.06 

2.85 

2.36 

2.55 

5.75 

4.20 

8.00 

2.96 

2.36 

2.65 

6.10 

4.10 

2.95 

2.90 

2.35 

2.50 

6.95 

4.15 

2.95 

3.00 

2.36 

2.60 

6.10 

4.20 

8.00 

2.90 

2.a5 

2.60 

5.95 

4.25 

8.05 

2.95 

2.35 

2.50 

5.80 

4.85 

8.20 

8.10 

2.35 

2.60 

5.35 

4.30 

8.06 

8.00 

2.36 

2.50 

6.26 

4.26 

8.00 

2.96 

2.40 

2.40 

5.20 

4.20 

8.00 

2.95 

2.40 

2.40 

5.20 

4.15 

8.00 

8.05 

2.40 

2.40 

5.20 

4.06 

8.05 

8.10 

2.40 

2.40 

5.20 

8.95 

8.15 

8.10 

2.40 

2.40 

5.10 

8.15 

8.15 

2.35 

LOS  PINOS  RIVER  AT  IGNACIO,  COLO. 

The  station  was  established  April  22,  1899,  at  the  request  of  the 
Commissioner  of  Indian  Affairs,  for  the  purpose  of  ascertaining  the 
quantity  of  water  available  for  irrigation  along  the  stream.     The 
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station  is  an  important  one,  as  all  of  the  waters  of  the  stream  will 
undoubtedly  be  used  for  irrigation  before  many  years.  On  April  7 
an  iron  bench-mark  post  was  set  30  feet  northwest  from  the  north- 
west comer  of  the  bridge,  its  top  being  7.64  feet  above  the  zero  of  the 
gage.  The  observer  is  Mr.  John  Weseh,  the  clerk  at  the  agency.  A 
description  of  the  station  was  published  in  Water-Supply  Paper  No. 
50,  page  382.  The  results  of  measurements  for  1900  will  be  found  in 
the  Twenty-second  Annual  Report,  Part  IV,  page  393.  During  1901 
the  following  measurements  were  made  by  A.  L.  Fellows: 

April  17:  Gage  height,  8.00  feet;  discharge,  264  second-feet. 
Angnst  5:  Gage  height,  2.55  feet;  discharge,  110  second-feet. 

Daily  gage  height  y  in  feet  y  of  Los  Pines  River  at  IgnaciOy  Colo,,  for  1901. 


Day. 

Apr. 

May. 
4.80 

Jane.  July.  Aug. 

1 

Sept. 

Day. 

Apr. 

May. 

June. 

July.  Aug. 

Sept 

1 

2.56 

3.95 

3.40    2.60 

8.00  ' 

17 

8.06 

3.86 

3.76 

2.65 

1 
2.60 

2.60 

2 

2.80     4.50 

3.90 

3.85     2.00 

2.86  !,  18 

3.00 

4.65 

3,86 

2.65 

2.60 

2.65 

3 

2.88    4.05 

3.85 

3.35    2.56 

2.80  ; 

19 

8.05 

6.06 

3.70 

2.65 

8.86 

2.  .50 

4 

2.80    3.90 

3.90 

3.20    2.50 

3.45 

20 

8.86 

4.95 

3.70 

2.50    3.60 

2.50 

6 

2.70 

3.86 

8.80 

3.20    2.65 

3.15 

21 

3.66 

4.86 

8.66 

2.60    8.26 

2.K) 

8 

2.76 

3.90 

3.80 

3.10    2.75 

8.05 

22 

3.76 

4.80 

3.60 

2.60    8.06 

2.50 

7 

2.75    3.85 

3.65 

2.95    2.70 

2.90 

23 

8.75 

4.66 

3.60 

2.60     2.85 

2.45 

8 

2.75  1  3.80 

3.75 

2.96     2.70 

2.85  , 

24 

3.80 

4.46 

8.56 

2.45 

2.80 

2.40 

9 

2.75 
2.86 

8.75 
3.70 

3.80 
3.75 

2.86    2.70 
2.95    2.60 

2.80  li  25 

2.80     26 

8.90 
4.40 

4.26 

4.80 

8.66 
8.76 

2.46 
2.45 

2.80 
2.75 

2.45 

10 

2.43 

11 

2.85 
2.75 
2.78 
2.95 
3.00 
8.10 

3.85 
3.90 
3.85 
4.05 
3.90 
3.90 

3.80 
3.90 
3.85 
3.80 
3.80 
8.80 

2.86 
2.80 
2.86 
2.75 
2.75 
2.75 

2.60 
2.00 
2.66 
2.60 
2.50 
2.60 

2.75  .  27 

4.15 
3.96 
3.90 
4.25 



4.20 
4.15 
4.15 
4.10 
4.05 

• 

3.70 
8.65 
8.60 
3.55 

2.65 

8.75 

12 

2.70  1 
2.70 

1  28 

2.75  1  2.75 
2.70  1  2.70 
2.70  1  2.75 

13 

29 

U 

2.65 
2.60 

2.60 

j 

30 

31 

16 

2.65     2.70  I 

18 

1 
1 

1 

FLORIDA  RIVER  NEAR  DURANGO,  COLO. 

This  station,  as  described  in  Water-Supply  Paper  No.  38,  page  311, 
was  maintained  from  April  1  to  June  30,  1901.  The  observer  is  Mrs. 
Annie  Stewart,  who  lives  near  by.  The  Stewart  ranch  is  located  about 
6^  miles  east  of  Durango  and  is  reached  by  driving.  The  gage  rod 
consists  of  a  vertical  4-inch  strip  7^  feet  long,  marked  vertically  in 
feet  and  tenths  and  spiked  to  the  east  abutment  of  the  bridge.  The 
bench  mark  was  established  April  15,  1901,  and  consists  of  a  spike 
in  an  8-inch  cotton  wood  stump,  50  feet  south  from  and  5.86  feet  above 
the  zero  of  the  rod.  Gagings  are  made  at  the  wagon  bridge,  except- 
ing at  low  water,  when  they  may  be  made  by  wading.  Information 
derived  at  this  point  is  of  importance,  as  it  is  desired  that  the  excess 
water  of  this  stream  shall  be  made  available  by  means  of  storage  res- 
ervoirs in  the  upper  part  of  this  drainage  basin.  Much  valuable  land 
can  be  irrigated  if  this  water  is  properly  conserved. 

During  1901  one  measurement  was  made  by  A.  L.  Fellows,  on  April 
16,  when  the  flow  was  found  to  be  53  second-feet,  the  gage  height 
being  1.48  feet. 


COLOBADO   RIVER   DRAINAGE. 
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Daily  gage  height,  infect,  of  Florida  River  near  Diirango,  Colo.,  for  190  J. 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 

I. 

8. 

9. 
10. 
U. 


Apr. 

May. 
2.80 

June. 

1.05 

2.40 

1.05 

2.80 

2.ao 

1.10 

2.66 

2.20 

1.80 

2.25 

2.20 

1.06 

2.35 

2.20 

1.15 

2.80 

2.20 

i.ao 

2.40 

2.46 

i.ao 

2.40 

2.45 

1.20 

2.45 

2.00 

1.20 

2.50 

2.45 

1.20 

2.66 

2.45 

12. 
18. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 


Day. 


Apr. 


1.20 

i.ao 

1.40 
1.40 
1.45 
;  1.40 
'  1.40 
I  1.50 
I  1.66 
1.90 
22 1  2.00 


May.  June. 


Day. 


2.66 
2.56 
2.75 
2.56 
2.50 
2.85 
8.10 
3.60 
3.75 
3.45 
3.86 


2.15 
2.15 
1.85 
1.00 
1.05 
1.85 
1.90 
1.90 
1.90 
1.&5 
1.70 


23 

2.06 

24 

2.20 

25 

2.30 

26 

2.66 

27 

2.65 

28 

2.60 

20 

2.85 

30 

2.65 

31 

May. 


a05 
3,15 
3.05 
2.95 
8.15 
2.85 
2.75 
2.75 
2.65 


June. 


1.75 
1.80 
1.66 
1.76 
1.50 
1.40 
1.85 
1.86 


ANIMAS   RIVER  AT  DURANGO,  COLO. 

The  station  was  established  June  20, 1895,  and  has  been  maintained 
(luring  the  greater  part  of  each  year  since.  No  records  were  kept 
after  May  4,  1901.  The  i)osition  of  the  gage  was  verified  April  17. 
A  description  of  the  station  was  published  in  Water-Supply  Paper 
No.  50,  page  383.  The  results  of  measurements  for  1900  will  be  found 
in  the  Twenty-second  Annual  Reix)rt,  Part  IV,  page  394.  During  1901 
the  following  measurements  were  made  by  A.  L.  Fellows: 

April  17:  Gage  height,  7.00  feet;  discharge,  404  second-feet. 
Angnst  5:  Gage  height,  6.80  feet;  discharge,  381  second-feet. 

Daily  gage  height,  in  feet,  of  Animas  River  at  Durango,  Colo,,  for  1901. 


Day.    Mar. 

Apr. 

May. 

Day. 

Mar. 

Apr. 

May. 

Day. 

Mar. 

Apr. 

8.85 
8.65 

May. 

1 

6.50 
6.50 
6.50 

9.90 

1 

11 

6.60 

1 

1 

21  ... 

2 

9.85 

12.: 

6.60 
6.60 
6.70 
7.20 
7.00 
6.90 
6.80 

22 

3 

9.10 

1  13 

23... 

8.45  ' 

4 

6.50  8.70 
6.50  , 

1  14 

24 

8.86 
8.65 
9.85 
9.80 
9.06 
9.00 
9.50 

5 

I  15 

25 

6 

6.60 
6.00 
6.60 
6.60 
6.00 

16 

28 

7 1 

17 

27 

8 



18 

28 

9 

19 

6.80  

7.40  1 

29 

10 

20 

30 

G.50 

1 

MANCOS  RIVER  AT  MANCOS,  COLO. 

The  station  at  Mancos  was  established  April  9, 1898,  for  the  purpose 
of  determining  the  amount  of  water  going  to  waste  during  high-water 
IHjriods.  During  1901  the  bed  of  the  stream  shifted  to  such  an  extent 
that  a  rating  table  for  that  year  is  impossible.  The  position  of  the 
gage  was  verified  April  13,  1901.  A  description  of  the  station  was 
publiBhed  in  Water-Supply  Paper  No.  50,  page  384.  During  1901  the 
following  measurements  were  made  by  A.  L.  Fellows: 

April  18:  Gage  height,  2  feet;  discharge,  49  second-feet. 
August  8:  Gage  height,  2.36  feet;  discharge,  17  second-feet. 

IBB  &6— 02 7 
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Daily  gage  height,  in  feet,  of  Mancos  River  at  MancotSf  Colo. ^  for  1901. 


Day.         I  Apr.  |  May. 

_! I 

1 I  4.10 

2 ' >  4.10 

3 1  4.10 

4 4.20 

6 1  4.20 

« ' ,  4.20 

7 - I  4.20 

8 4.10 

9 1  4.10 

.10 4.10 

11 ' 4.00 


June. 


3.70 
3.60 
3.50 
3.50 
3.50 
3.40 
8.00 
2.90 
2.90 
2.  HO 
2.70 


Day. 


1^, 
13- 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 


I 


2.30 
2.35 
2.80 
2.40 
2.60 
3.25 
3.35 
3.40 


May. 

June. 
2.70 

4.00 

4.10 

2.60 

4.10 

2.40 

4.10 

2.20 

4.05 

2.00 

3.90 

2.00 

3.90 

2.00 

3.90 

2.20 

3.90 

2.25 

4.00 

4.00 

1 

28. 
24. 
25. 
28. 
27. 
28. 
20. 
30. 
81. 


Day 


Apr.  I  May. 


a45 
3.00 
8.60 
8.95 
4.10 
4.10 
4.10 
4.10 


4.00 
4.00 
3.90 
8.90 
3.80 
3.80 
3.70 
8.70 
3.70 


Jnne. 


MISCELLANEOUS     DISCHARGE     MEASUREMENTS     IN     COLORADO    RIVEB 

BASIN  IN  COLORADO. 


Date. 


Stream. 


1901. 
Nov.  12 

Nov.  12 

Nov.  12 
Nov.  11 
Nov.  11 
Nov.  10 
Nov.  10 
Nov.  10 
Nov.  9 
Nov.  9 
May  25 
Nov.  8 
May  25  I 
Nov.  3  ' 
May  26  i 
Oct.  28  I 
Nov.  18  ! 
Nov.  18 
Nov.  13 
Nov.  18 
Nov.  12 
Nov.  12 
Oct.  24 
May  22 
Oct.  23 
Oct.  22 
May  20 
Oct.  21 
Apr.  15 
Aug.  9 


North  Fork  of  Yam- 
pa  River. 

South  Fork  of  Yam- 
I>a  River. 

Yampa  River j do 

Hunt  Creek ' do 


Locality. 


I 


Hydrographer. 


Yampa ■  A.  L.  Fellows 


do 


do 

.do 
.do 


OakCi*eek 

Trout  Creek 

Piflh  Creek 

Sage  Creek 

Elk  Head  Creek 

Fortification  Creek . . 

Williams  Fork 

do 

Morapes  Creek 

do 

Milk  Creek 

do 

Troublesome  Creek . 

Muddy  Creek 

Pass  Creek 

Blue  River 

Rock  Creek 

Little  Rock  Creek. . . 

Plateau  Ci-eek 

Grand  River 

Sui*f ace  Creek 

Gunnison  River 

Uncompahgre  River 

do 

Lost  Canyon  Creek 


Pinnacle ' do.. 

do do- 

Dunkley ' do . 

Hayden do.. 

Craiff do., 

do do.. 

Hamilton do . , 

do do., 

do - do.. 

do do.. 

Axial do. 

do do. 

Troubleeome  Cree^ do . . 

Kremmling do.. 

do ^ do.. 

do do., 

Toponas do. 

do do.. 

Colbran do.. 

Grand  Junction do . . 

Cedaredge do.. 

Near  Delta ' do . . 


Montrose . 

Delta 

Dolores. . . 


Dolores  River Rico 


do 

do 

.do 

.do 


Dis- 
charge. 

Sec.ft. 


10 

e 

8 

9 

5 

3 

7 

3 

1,214 

43 

41 

1 

13K 

4 

35 

12 

5 

180 

8 

3 

24 

31,507 

15 

005 

1,083 

13 

211 

96 


(JILA  RIVER   AT  SAN   CARLOS,  ARIZ. 

This  station  was  established  by  C.  C.  Babb  on  July  11, 1899,  in  con- 
nection with  an  investigation  of  Gila  River  with  reference  to  a  supply 
of  water  for  the  Gila  River  Indian  Reservation  and  arid  lands  in 
vicinity.  Results  of  this  investigation  were  published  in  Water-Sup- 
ply Paper  No.  33,  entitled  Storage  of  Water  on  Gila  River,  Arizona, 
by  J.  B.  Lippincott.  The  station  is  a  half  mile  south  of  the  Indian 
agency  at  San  Carlos,  below  the  mouth  of  San  Carlos  Creek.  It  is 
described  in  Water-Supply  Paper  No.  50,  page  385.  Results  of  meas- 
urements for  1900  will  be  found  in  the  Twenty-second  Annual  Report, 
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Part  IV,  page  397.     During  1901  the  following  ineasurements  were 
made  by  Stephen  Janus  and  A.  P.  Davis: 

List  of  discharge  mecunirements  of  Oila  River  at  San  Carlos^  Ariz, 


Date. 


1901. 
Jan.  27 
Jan.  29 
Mar.  28 
May  16 
May  25 
June  1 
June  8 
June  15 
June  22 
Jnne29 


Hydrofirrapber. 


Stephen  Janus 

A.  P.  Davia.-.. 
Stephen  Janns 

....do 

....do 

....do 

....do 

....do 


wage 
height. 


2.m 

8.00 
2.20 
1.50 
1.50 
1.50 
1.45 
1.80 
1.00 
1.00 


Dia- 
charge. 

Sec.-ft. 

2.20 
!      9.57 

1.57 

7.eo 

4.80 
7.08 
4.12 
4.45 
2.14 
.62 


Date. 


1901. 
July  27 
July  29 
Aug.  11 
Aug.  17 
Aug.  28 
Se^.lO 
Sept.  11 
Sept.  14 
Sept.  17 
Oct.     9 


Hydrographer . 


Stephen  Janus 

do 

.....do 

.....do 

do 

...do 

....do 

do 

do 

do 


I 


Oage 
height. 


Feet. 
8.01 
3.70 
2.90 
2.20 
1.50 
6.20 
8.00 
2.00 
1.80 
1.60 


Dis- 
charge. 


Sec.-ft. 

1.22:<00 

2,087.80 

886.40 

408.60 

87.60 

8.180.85 

1,200.00 

251.72 

95.70 

60.47 


1 

2 

3 

4. 

5 

6 

7. 

8 

9 

10 

11 

12 

13 

14 

Id 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

20 

30 

81 


Daily  gage  height,  in  feet,  of  Oila  River  at  San  Carlos,  Ariz.,  for  1901. 


Day. 


Jan.  Feb. 


1.75 
1.75  , 
1.75 
1.75 
1.80  : 
1.80  I 
1.80  . 
1.80 
1.70  I 
1.80  I 
1.70 
1.70 
1.70 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
80 
80 
1.80 
1.80 
1.90 
00 
35 
50 
3.15 
2.90 
2.70 


1. 
1. 


2. 
2. 

2. 


2.60 
8.00 
8.00 
8.00 
2.80 
2.80 
2.80 
3.20 
3.20 
3.20 
70 
50 
20 
20 
10 
3.00 
3.00 
2.90 
3.00 
3.00 
3.20 
3.20 
3.30 
8.80 
8.50 
3.80 
3.00 
2.90 


3. 
3. 
3. 
3. 
3. 


Mar. 


2.90 
2.80 
2.70 
2.60 
2.60 
2.60 
2.00 
2.80 
3.10 
8.10 
3.00 
2.80 
2.70 
2.60 
2.60 
2.60 
2.60 
60 
50 
50 
40 
40 
80 
2.30 
2.30 
2.30 
2.20 
2.20 
2.20 
2.20 
2.20 


2. 
2. 
2. 
2. 
2. 
2. 


Apr. 


2.20 
2.15 
2.15 
2.15 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
1.90 
1.90 
1.80 
1.80 
1.80 
1.80 
l.W) 
1.80 
1.80 
1.80 
1.80 
1.70 
1.70 
1.60 
1.50 
1.60 
1.50 
1.50 


May.  June 


1.60 
1.60 
1.50 
1.50 
1.60 
1.60 
1.60 
1.50 
1.60 
1.50 
1.50 
1.50 
1.50 
1.60 
1.50 
1.60 
1.60 
1.58 
1.66 
l.iV) 
1.50 
1.60 
1.60 
1.60 
1.60 
1.55 
1.50 
1.60 
1.60 
1.60 
1.60 


1.60 
1.50 
1.50 
1.60 
1.50 
1.50 
1.50 
1.48 
1.45 
1.40 
1.40 
1.40 
1.40 
1.80 
1.30 
1.30 
1.25 
1.20 
1.20 
1.15 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


July.  Aug. 


( 

( 

C) 

(*) 

C) 

C) 

(M 
(»») 

(M 
(M 
2.50 
2.00 
2.20 
3.10 
3.76 
8.70 
4.43 
3.00 


2. 

2. 
2. 
2. 
2. 


2.80 
2.80 
2.60 
2.65 
40 
40 
80 
25 
65 
2.85 
2.95 
3.55 
8.15 
3.15 
2.60 
2.35 
2.20 
2.20 
2.20 
2.05 
2.00 
1.95 
1.85 
1.65 
1.60 
1.60 
1.55 
1.60 
1.60 
1.45 
1.40 


Oct.  '  Not.  •  Dec. 


1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
4.43 
3.00 
3.20 
2.35 
1.96 

i.a^ 

1.73 
1.73 
1.70  1 


1.40 

2.20 

1.40  '•  2.20 

1.40 

2.20 

1.30 

2.20 

1.30     2.20 

1.30     2.20 

1.45     2.20 

1.55     2.20 

1.45 

2.20 

2.20 
2.20 
2.20 
2.20 
2.15 


70 
70 
68 
1.66 
1.45 
1.40 
1.40 
1.40 
1.40 
40 
1.40 
1.40 


1 


1.40 
1.85 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
80 
1.80 
1.80 
80 
80 
1.80 
1.80 
40 
45 
25 
00 
00 
90 
10 


1. 
1. 


2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.75 
2.55 
2.40 
2.40 
2.40 
2.35 
2.80 
2.80 
2.30 
2.20 
2.20 
2.20 
2.20 
2.20 


2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 


15 
10 
10 
10 
10 
10 
10 
10 


2. 
2. 
2. 


2.05 
2.05 
2.05 
.05 
.05 
.05 
2.05 
2.05 
2.05 
2.05 
2.05 
2.05 
2.05 
2.05 
2.05 
2.00 
2.00 
2.00 


*  No  current,  water  standing  in  pools.    Runs  a  little  at  night. 
^  No  current,  water  standing  in  pools. 


SALT  RIVER  AT  THE   RESERVOIR  SITE,  ARIZONA. 


The  station,  established  February  7,  1901,  by  II.  G.  Heisler,  is  15 
miles  west  of  Livingston,  Ariz.  The  rod  is  on  the  left  bank  of  the 
river  at  the  upper  end  of  the  gorge.     Gagings  are  made  from  a  trav- 
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eling  car  suspended  from  a  cable.     The  following  measurements  were 
made  by  W.  Richins  during  1901 : 

Lwt  of  discharge  measurements  of  Salt  River  at  the  reservoir  site,  Arizona, 


Date 


Gaffe 
heieriit. 


1901.  Feet. 

Julys 6.7« 

July  10... '  6.70 

July  11 6.60 

July  13 ;  0.64 

JulyaO 6.50 

July  23 7.08 

July  26 I  7.40 

July27 8.0S 

July  30 10.15 

Do ,  10.35 

Augrusta 8.00 

Augusts I  7.80 

August  10 7.50 

August  15 1  7.70 

August  17 1  7.45 

AugustaO ,  7.27 

August  24 1  7.25 

August28 1  7.10 

AugustSl 7.21 

Septembers ;  7.16 

September  7 6.93 

SeptemberlO !  7.16 

Septemberl2 ,  7.16 


Dis- 
charge. 


Sec.-ft. 

119.72 

99.71 

80.16 

83.00 

74.33 

201.28 

331.55 

885.65 

4.402.28 

4.433.83 

850. 70 

604.85 

389,46 

557.50 

362.90 

285.57 

284.60 

209.36 

250.44 

252.78 

169.59 

195.36 

224.51 


Date. 


1901. 
September  14 

September  16 

September  27 

Ociober  1 

Octobers 

October  H 

October  12 

October  15 

October  18 

October  13 

October  26 : 

Octx)ber29 

Novemberl 

November  4  _ 

Novembers 

November  23 

December  2 

December  6 

December  9 

December  18 

December  16 

December  20 

Dis- 
charge. 


8ec.-ft. 
215.69 
201.31 
129.74 
135.80 
12S.29 
163.35 
155.97 
153.23 
157.01 
160.86 
179.58 
173.72 
811.65 
184.24 
179.20 
187.96 
180.97 
189.64 
189.98 
179.61 
180.25 
172.92 


Daily  gage  height,  infect,  of  Salt  River  at  the  reservoir  site,  Arizona  y  for  100 1, 


Day. 


3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
18. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
28. 
27. 
28. 
29- 
30. 
31. 


Feb. 


Mar. 


2.86 
2.55 
2.40 
2.35 
3.40 
3.10 
2.82 
2.68 
2L05 


85 
82 
70 
3.15 
3.46 
3.00 
2.85 
3.10 
3. 10 
2.70 
2.50 
2.10 
1.75 


8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
9. 
9. 
9. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
8. 
7. 
7. 


60 
60 
60 
70 
76 
60 
60 
60 
30 
80 
40 
75 
70 
60 
40 
40 
30 
25 
20 
20 
25 
20 
20 
15 
16 
16 
05 
00 
00 
95 
95 


Apr. 


7.96 
7.96 
7.93 
7.87 
7.90 
7.95 
7.95 
7.96 
8.02 
8.07 
8.08 
8.07 
8.03 
8.00 
8.02 
8.16 
8.36 
8.37 
8.9) 
8.27 
8.28 
8.35 
8.46 
46 
8.50 
8.57 
8.55 
8.48 
8.42 
8.33 


8 


May.  June.  July. 


8.30 
8.27 
8.35 
8.28 
8.25 
8.18 
8.05 
8.00 
8.01 
8.00 
96 
95 
96 
94 
92 
90 
85 
80 
78 
7.78 
7.80 
7.80 
7.80 
7.73 
7.69 
7.65 
7.67 
7.62 
7.67 
7.89 
7.68 


4. 

7. 
^. 
7. 
7. 
7. 
7. 
7. 
7. 


7.69 
7.68 
7.64 
7.61 
7.57 
7.60 
7.49 
7.46 
7.42 
38 
36 
34 
28 
27 
25 
21 
20 
16 
14 
12 
09 
07 
05 
03 
01 
00 
6.97 
6.95 
6.90 
6.89 


6.88 
6.86 
6.83 
6.80 
6.79 
6.78 
6.74 
6.78 
6.70 
6.68 
6.67 
6.67 
6.64 
6.62 
6.61 
6.69 
6.68 
6.59 
6. 58 
6.66 
6.61 
6.67 
6.92 
11 
43 
33 
75 


8.28 
8.13 
9.85 
8.40 


Aug. 

Sept. 

7.86 

7.14 

7.80 

7.16 

7.90 

7.17 

7.75 

7.10 

8.04 

7.02 

7.79 

6.97 

7.78 

6.92 

7.64 

6.90 

7.73 

6.89 

7.53 

6.92 

8.20 

7.38 

9.05 

7.26 

8.10 

7.08 

8.10 

7.10 

7.75 

7.12 

7.66 

7.09 

7.47 

7.08 

7.37 

7.88 

7.30 

7.88 

7.28 

7.82 

7.33 

7.79 

7.37 

7.77 

7.66 

7.76 

7.28 

7.78 

7.18 

7.72 

7.13 

7.33 

7.08 

6.81 

7.10 

6.81 

7.20 

6.81 

7.23 

6.81 

7.20 

Oct. 

1 
Nov. 

6.82 

7.08 

6.81 

7.04 

6.80 

7.08 

6.79 

7.01 

6.80 

7.02 

6.82 

7.02 

6.88 

7.01 

6.91 

7.01 

6.90 

7.01 

6.90 

7.01 

6.90 

7.02 

6.90 

7.08 

6.90 

7.07 

6.89 

7.06 

6.89 

7.10 

6.89 

7.10 

6.89 

7.10 

6.89 

7.08 

6.89 

7.08 

6.88 

7.08 

6.88 

7.07 

6.91 

7.06 

6.91 

7.05 

6.92 

7.05 

6.94 

7.06 

6.95 

7.05 

6.96 

7.05 

6.97 

7.04 

6.98 

7.06 

7.03 

7.04 

7.10 

04 
04 
04 
06 
06 
05 
06 
04 
T.06 
/.05 
7.05 
7.08 
7.08 
7.04 
7.04 

7.ia 


7.01 

7.00 

7.00 

7.08 

7.00 

7.01 

7.08 

7.04 

7.08 

7.0* 

7.04 

7.<H 

7.  CM 

7.«8 

7.01 


TONTO  CREEK  NEAR  LIVINGSTON,  ARIZ. 

The  station,  established  April  1,  1901,  by  H.  G.  Heisler,  is  15  miles 
west  of  Livingston,  Ariz.    It  is  about  half  a  mile  above  the  month. 
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The  gage  is  a  vertical  rod  nailed  to  a  cliff  of  cemented  gravel  on  the 
left  bank.  The  following  measurements  were  made  by  W.  Richins 
during  1901 : 

List  of  discharge  measurements  of  Tonto  Creek  near  Livingston,  Ariz. 


Date. 


Gaeo 
height. 


1901 

July  10 

July  18 

JnlyaO 

July  24 

July  26 

July  27 

Augusts.. 

Augusts.... 

August  10 

August  11 

August  15 

August  17 

August  20 

August  2i 


Feet. 
2.57 
2.56 
2.55 
2.85 
3.20 
3.50 
8.82 
2.90 
2.00 
4.60 
2.90 
2.75 
2.63 
3.10 


Dis- 
charge. 


\'ft, 
2.8^ 


Sec. 

84 

2.02 

1.92 

18.50 

54.00 

09.17 

108.08 

87.60 

5.90 

279.00 

84.61 

16.83 

11.24 

4.96 


Date. 


19U1. 

August  28 

August  31 

September  2 

September  7 ... 
September  10 . . 
September  14 . . 
September  27 . . 

October  6 

October  12 

October  28 

November  6 

December  2 

December  13 . . . 
December  20... 


Oaee 
height. 

Dis- 

charge. 

Feet. 

Sec.-ft. 
8.31 

2.90 

2.85 

2.79 

2.85 

2.80 

2.85 

2.60 

3.00 

7.52 

2.85 

2.30 

2.65 

1.&5 

2.70 

2.05 

2.70 

1.78 

2.75 

2.08 

2.85 

1.86 

2. 85 

1.80 

2.85 

2.54 

2.85 

1 

2.34 

Daily  gage  height^  in  feet j  of  Tonto  Creek  near  Livingston,  Ariz,,  for  1901. 


Day. 

Apr. 

May. 

2.75 

June. 

July. 
2.58 

Aug. 

Sept. 

Oct. 
2.70 

Nov. 
2.80 

I-'vCb 

1 

ao5 

2.66 

3.00 

2.85 

2.86 

2 

3.05 

2.75 

2.65 

2.58 

2.75 

2.K5 

2.70 

2.80 

2.86 

8 

3.06 

2.75 

2.85 

2.57 

3.65 

2.85 

2.70 

2.80 

2.85 

4 

3.02 

2.75 

2.65 

2.57 

3.05 

2.85 

2.70 

2.80 

2.85 

5 

3.00 

2.75 

2.65 

2.57 

2.a5 

2.85 

2.70 

2.85 

2.85 

6 

2.95 

2.70 

2.66 

2.57 

2.83 

2.85 

2.70 

2.85 

2.85 

7 

2.96 
2.90 

2.70 
2.65 

2.65 
2.65 

2.67 

2.57 

2.78 
2.09 

2.85 
2.84 

2.70 
2.70 

2.85 
2.85 

2.^) 

8 

2.85 

9.. 

2.90 

2.&5 

2.«> 

2.57 

2.68 

2.83 

2.70 

2.86 

2.85 

10 

2.90 

2.68 

2.65 

2.57 

2.60 

2.91 

2.70 

2.85 

2.85 

11 

2.90 

•2.70 

2.60 

2.57 

4.10 

2.84 

2.70 

2.85 

2.85 

12 

2.90 

2.67 

2.58 

2.57 

8.45 

2.88 

2.70 

2.90 

2.85 

13 

2.90 

2.75 

2.58 

2.56 

8.45 

2.85 

2.70 

2.«) 

2.m 

14 

2.90 

2.70 

2.58 

2.59 

3.13 

2.85 

2.70 

2.85 

2.85 

15 

2.85 

2.09 

2.65 

2.56 

2.90 

2.85 

2.70 

2.85 

2.86 

16 

2.85 

2.69 

2.65 

2.55 

2.n 

2.85 

2.70 

2.85 

2.85 

17 

2.85 

2.68 

2.65 

2.55 

2.75 

2.86 

2.70 

2. 85 

2.85 

18 

2.90 

2.68 

2.58 

2.57 

2.65 

2.i« 

2.70 

2.85 

2.85 

19 

2.85 

2.65 

2.58 

2.56 

2.65 

2.a5 

2.70 

2.85 

2.85 

20 

2.85 

2.65 

2.58 

2.57 

2.63 

2.80 

2.70 

2.85 

2.85 

21 

2.85 
2.86 

2.65 
2.65 

2.58 
2.57 

2.56 

2.58 

2.50 
2.50 

2.79 
2.Tr 

2.70 
2.70 

2.85 
2.85 

2.85 

22  

2.85 

23 

2.85 

2.64 

2.67 

2.57 

3.:« 

2.75 

2.75 

2.85 

2.85 

24... 

2.85 

2.63 

2.56 

3.25 

3.05 

2.78 

2.75 

2.a5 

2.85 

26.. 

2.85 

3.08 

2.55 

3.48 

3.00 

2.72 

2.75 

2.85 

2.85 

26 

2.85 

2.81 

2.55 

2.92 

2.96 

2.70 

2.75 

2.85 

2.85 

27 

2.80 

2.78 

2.53 

3.28 

2.94 

2.70 

2.75 

2.85 

2.85 

as 

2.80 

2.81 

2.50 

4.80 

2.90 

2.70 

2.75 

2.85 

2.85 

29._ 

2.75 
2.75 

2.78 
2.83 

2.50 
2.50 

3.55 
5.50 

2.90 

2.88 

2.70 
2.70 

2.75 

2.78 

2.a5 

2.86 

2.85 

m 

2.85 

31 

2.90 

3.30 

2.85 

2.80 

2.85 

SALT  RIVER  AT  MoDOWELL,  ARIZ. 

The  Station,  established  April  20,  1897,  is  a  half  mile  above  the 
mouth  of  Verde  River.  It  is  described  in  Water-Supply  Paper  No.  50, 
page  386.  The  station  was  temporarily  discontinued  during  1000,  but 
measurements  were  resumed  in  1901.  During  1901  the  following 
measurements  of  discharge  were  made  by  F.  P.  Trott,  J.  F.  Appleby, 
and  J.  C.  Myrick. 


OPEBATI0N8   AT  RIVER  STATIONS,  1901, — PART  11.      (No.ffl 
IA»t  of  dUcharge  ineasuremenU  of  Salt  River  at  McDotoell.  Ariz. 


Date. 

h».. 

DlB- 

ohsrge. 

l,8Bt 

8,178 

):S 

£.088 

IS 

S.*SB 

i-ii 
i 

iS 
11 

II 

llOM 

0«t-                      i  h?i^t. 

clurse. 

1901. 

0.8B 

a  an 

il 

4.80 
*.iO 

ii 
Is 

i 
11 

April  10       '*^" 

m 

!S8 
.42 

:| 
1 

il 

liat 

l!4£ 
1.4T 

■s 
1 

.Hi 

1 

*"4. 

Da«y  (/age  fteifrA^  in  feet,  of  Sail  River  at  McDotoett,  Ariz.,  for  1901. 


Apr.    U&f.  Jane.  Jul;.  Aug.  Sept.l  Oct.    Nor. |  Dec. 


U.1&  I 

:  14! 10  I 

I  I3.W 

14.110  ' 
I  14.30  I 

14.80  ' 


.01  I    (•) 

.80  I    (•> 


.02  j    ('(   I  i;74 
.01      M   I  l.? 


■  No  observatlonH. 

VERDE  RIVER  NEAR   McDOWELL,  ARIZ. 

This  BtatioD,  ^established  April  20,  18!*7,  is  three- fourths  of  a  mile 

above  the  mouth  of  the  ri\'er,  and  is  described  in  Water-Supply  Paper 
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No.  50,  page  387.  Records  were  uot  kept  during  lliuit,  Init  tliey  were 
resumed  inl901.  During  1901the  following meHsureineiit!*  were  made 
by  F.  P.  Trott,  J.  F.  Appleby,  and  J.  C.  Myrick: 

List  of  diicharge  meaguremenlK  of  Verdt  River  near  McDoufell,  Ariz. 


Date. 

.SX 

JannmrylO.....' 

JaanarTlK 

Fftl. 

t.m 

"■**■'■"». 

F"SSJ?jr.:::::"-"-"- 

fl.38 

p^|:::::::::: 

a 

a.aM 

as 

MBreli4 

s 

II 

Harcb  SB. . . 

AprtI  1 

April* 

Aprils;:::: 

Aprtllo.... 


Dat*. 

|a. 

ob«I^, 

IWI. 

'     '\"«6 

""'(„ 

^i';;;;;:;;;;:::; 

i.S) 

m 

S«;;;;;!:;;:e 
i|;;;:;;;;;:;:;:: 

:::::■     4:ai 

4.13 

:::::     4:10 
7:8fi 

fl.TU 

i 

,,fiS 

4% 

1    r»-::-;- 

4.Ki 

December? 

SSsii";;:::;: 

December  81 

1 

i 

Dailg  gage  height 

in  feet,  of  Verde  RivFrnear 

Menou-,11.  Arii 

.,/oi-  /.w;. 

Day, 

Jan.    Feb,  Mar.  Apr.|  May.  Jnne. 

!;|i||K:a|l:!5'l:l; 
lilfi  t'.^ ,  s:* ,  1:66  4:4*  1 4:* 

4.06    6.WI     ,1.6.-.     4.66     4.42^  4. 4£ 

Sli'll  ti'tiiiil 

!:S|!:!51S  !;IS  S  S 

4.06     6,«>     6.76     4.80  i  4.36     4.JH 

July.  Abk.  Sept- 

1.10     8.S0     4.1W 

if  ill 
ills  :l 

4:iH     6.K6      4:88 
4.IH     6.711     4.8« 

MS  S-S!!i  1-!S 

<>,-t.    N..v.'d«-. 

4.flB     6,44'     6.M 

4:7B.6:ini    t'.M 

UlSis 

iijjala 

4.04  :  a. Ill    4.W  !  4.71 


6.4(1     4,,'i£     4,70     1 


4.11    n.H.>'4.ei 


.  4.3H  I  4.1)1  '  4.7!)  I  ^»t  ,• 
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OPERATIONS    AT    RIVEB   STATIONS,  1901. PART   II.       [no.  68. 


COLORADO  RIVER  AT  YUMA,  ARIZ. 

This  station  was  established  in  April,  1878,  by  the  Southern  Pacific 
Company,  whicli  has  maintained  daily  readings  since  that  time.  It 
is  through  the  courtesy  of  that  company  that  the  records  are  fur- 
nished to  the  Geological  Survey.  The  station  is  described  in  Water- 
Supply  Paper  No.  50,  page  387.  One  measurement  of  discharge  was 
made  during  1901  by  H.  G.  Ileisler,  on  August  18,  the  discharge  being 
18,683  second-feet  for  a  gage  height  of  20.71  feet. 

Daily  gage  height,  in  feet,  of  Colorado  River  at  Yurrui,  Ariz.,  for  1901. 


Day. 


1 
2 
8 

4 
5 
6 
7 
8 
9 
10 

n 

\t 
13 
14 
15 
16 
17 
18 
19 
80 
21 
22 
23 
24 
25 
26 
27 
28 
29 
SO 
31 


Jan. 

Feb. 
17.2 

17.1 

17.0 

17.2 

16.9 

17.2 

16.9 

17.3 

17.0 

17.4 

17.0 

17.7 

17.0 

18.0 

17.0 

18.3 

16.9 

18.5 

16.8 

20.7 

16.6 

19.2 

16.4 

18.7 

16.3 

18.7 

16.2 

18.7 

16.2 

18.6 

16.4 

18.6 

16.5 

18.7 

16.5 

18.7 

16.7 

18.6 

17.0 

18.3 

17.0 

18.2 

16.8 

18.1 

16.8 

18.0 

16.8 

18.0 

17.0 

18.2 

17.1 

18.4 

17.1 

18.7 

17.1 

18.8 

17.0 

17.0 

17.0 

Mar. 


19.8 
20.2 
20.0 
20.0 
19.7 
19.6 
19.5 
19.3 
19.2 
19.0 
19.0 
19.2 
19.2 
19.3 
19.3 
19.8 
19.6 
19.6 
20.0 
19.7 
19.6 
19.3 
19.2 
19.1 
19.0 
18.8 
18.7 
18.7 
18.6 
18.5 
18.6 


Apr. 


18.5 
18.4 
18.3 
18.4 
18.3 
18.8 
18.3 
18.3 
18.3 
18.2 
18.2 
18.2 
18.2 
18.0 
17.9 
17.9 
17.9 
17.9 
18.0 
18.1 
18.1 
18.2 
18.2 
18.3 
18.6 
18.7 
18.8 
19.2 
19.7 
19.4 


May. 


20.5 
21.0 
21.2 
21.8 
22.3 
22.6 
22.7 
23.2 
Z\.l 
24.1 
2:19 
23.6 
23.7 
23.7 
23.5 
23.4 
23.4 
23.7 
24.0 
24.2 
24.5 
24.8 
25.2 
25.5 
25.6 
25.9 
26.8 
26.7 
26.8 
26.9 
27,0 


June.  July. 


27.0 
27.0 

b6.  i 
26.4 
20.2 
26.2 
25.9 
25.6 
25.3 
24.9 
24 


7 
5 
2 
2 


24. 

24. 

24. 

24.0 

24.2 

24.3 

24.4 


5 
2 


24. 

24. 

24.0 

23.8 

23.7 

23.5 

23.3 

23.2 

23.3 

23.7 

23.7 

23.7 


23.9 
24.1 
23.9 
23.8 
23.6 
23.2 
23.0 
23.1 
23.0 
22.7 
22.7 
22.6 
22.4 
22.1 
21.9 
21.7 
21,4 
21.2 
21.1 
21.0 
20.9 
20.9 
20.7 
20.6 
20.4 
20.2 
20.1 
19.9 
19.7 
19.5 
19.3 


Aug. 


19.6 
19.8 
19.8 
19.8 
19.9 

a).o 

20.4 

20.1 

20.0 

20.2 

19.7 

19.4 

19.3 

20.0 

19.5 

19.3 

19.3 

20.7 

20.0 

19.6 

19.6 

19.3 

19. 

19. 

19. 

19.1 

18.7 

19.2 

20.4 

20.1 

19.7 


Sept.   Oct.  Nov. 


Xi^OC. 


2 

.0 

1 


19.2 

19.1 

19.2 

19.1 

19.0 

19.1 

19.3 

19.3 

19.0 

19.3 

19.1 

18.7 

18.7 

18.7 

19.0 

18.8 

18. 

18. 

18. 

18. 

17.9 

17.8 

17. 

17 

17.6 

17.6 

17.5 

17.5 

17.4 

17.8 


7 
5 
3 
2 


7 
6 


17.2 
17.1 
17.0 
16.9 
16.8 
16.8 
16.8 


17.2 
17.3 
17.3 
17.3 
17.4 
17.6 
17.5 


16.7 

17.5 

16.8 

17.5 

16.8 

17.5 

16.8 

17.5 

16.8 

17.6 

16.8 

17.5 

16.8 

17.7 

16.8 

17.6 

16.8 

17.7 

16.8 

17.7 

16.9 

17.7 

16.9 

17.7 

16.9 

17.6 

16.9 

17.5 

17.0 

17.6 

17.1 

17.6 

17.2 

17.6 

17.2 

17.6 

17.2 

17.5 

17.2 

17.6 

17.2 

17.6 

17.2 

17.6 

17.2 

17.7 

17.2 

i.  t 


9 
6 

6 
5 
5 
5 


1 

17.7 

17.5 

17.5 

17 

17 

17 

1: 

17 

17 

17.5 

17-5 

17.6 

17.5 

17.5 

17.5 

17.5 

It.  t 

17.7 

17.7 

17 

17 

17 

17 

17.8 

17.7 

17.6 

17.5 

17.2 

17.0 

17.0 


IIST^ERIOR    BASIN    T>RAI]S^AGE. 


HUMBOLDT  RIVER  NEAR  ELKO,  NEV. 

This  station  was  established  by  L.  II.  Taylor  on  June  17,  1895,  at 
the  highway  bridge  1  mile  southwest  of  the  town  of  Elko.  It  is 
described  in  Water-Supply  Paper  No.  51,  page  395.  Results  of  meas- 
urements for  1900  will  be  found  in  the  Twenty-second  Annual  Report, 
Part  IV,  page  399.  During  1901  measurement's  of  discharge  were 
made  by  L.  H.  Taylor,  as  follows: 

April  12:  Gage  height,  3.25  feet;  discharge,  249  second-feet. 
April  25:  Gage  height,  3.65  feet;  discharge,  358  second- ''eet. 
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Daily  gage  height,  in  feet,  of  Humboldt  River  near  Elko,  Nev. ,  for  1901. 


Day. 

Jan. 

Feb. 

Ifar. 

5.50 
5.40 
5.60 
5.50 
5.00 
4.80 
4.60 
4.30 
4.10 
4.00 
3.90 
3.90 
3.80 
8.80 
3.70 
3.65 
3.55 
3.56 
3.50 
3.50 
3.60 
3.50 
3.45 
3.40 
3.45 
3.45 
3.46 
3.50 
3.50 
8.60 
3.88 

Apr. 

8.36 
8.86 
a32 
3.80 

May. 

Jane. 

July. 

Aug. 

Fkipt. 

Oct 

Nor. 

1.80 
1.79 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.85 
1.85 
1.80 
1.80 
1.85 
1.85 
1.85 
1.85 
1.85 
1.86 
1.&5 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 

Dec. 

1 

2.35 
2.35 
2.84 
2.34 
2.84 
2.35 
2.35 
2.85 
2.35 
2.40 
2.40 
2.40 
2.35 
2.35 
2.35 
2.36 
2.35 
2.40 
2.40 
2.40 
2.38 
2.38 
2.38 
2.35 
2.38 
2.38 
2.35 
2.35 
2.35 
2.36 
2.35 

2.36 
2.35 
2.35 
2.86 
2.36 
2.86 
2.36 
2.35 
2.85 
2.36 
2.80 
2.29 
2.28 
2.26 
2.26 
2.26 
3.75 
4.80 
5.55 
6.00 
7.40 
6.70 
7.10 
7.95 
7.65 
7.20 
6.50 
5.00 

8.65 
8.70 
8.80 
8.90 

4.80 
4.80 
4.40 
4.40 
4.40 
4.40 
4.80 
4.80 
4.20 
4.10 
4.00 
8.90 
3.80 
3.70 
3.60 
3.50 
3.40 
3.30 
3.20 

2.10 
2.20 
2.30 
2.50 
2.70 
2.60 
2.60 
2.50 
2.50 
2.40 
2.30 
2.80 
2.80 
2.80 
2.25 
2.20 
2.20 
2.15 
2.10 

1.90 
2.10 
2.10 
2.10 
2.10 
2.20 
2.10 
2.00 
1.90 
1.90 
1.90 
1.90 
1.86 
1.85 
1.80 
1.80 
1.80 
1.80 
1.80 
1.70 
1.70 
1.65 
1.60 
1.80 
1.0) 
1.60 
1.60 
1.65 
1.70 
1.66 
1.00 

1.60 
1.60 
1.60 
1.00 
1.65 
1.65 
1.70 
1.70 
1.70 
1.76 
1.75 
1.75 
1.80 
1.80 
1.80 
1.80 
1.85 
1.85 
1.90 
1.90 
1.95 
1.90 
1.90 
1.85 
1.85 
1.80 
1.80 
1.80 
1.80 
1.80 

1.85 
1.90 
1.96 
2.00 
1.95 
1.80 
1.75 
1.76 
1.76 
1.80 
1.80 
1.80 
1.80 
1.75 
1.75 
1.75 
1.76 
1.78 
1.80 
1.80 
1.79 
1.78 
1.77 
1.76 
1.77 
1.77 
1.80 
1.79 
1.78 
1.79 
1.80 

1.85 

2 

1.86 

3 

1.86 

4 

1.85 

5 

3  30    i  no 

1.86 

6 

3.30 
3.33 
3.32 
8.80 
8.80 
8.28 
3.25 
3.23 
3.80 
3.30 
3.36 
3.35 
3.40 
3.40 
3.40 
3.45 
3.45 
3.60 
3.60 
3.63 
3.68 
8.70 
3.66 
3.60 
3.00 

4.00 
4.00 
3.90 
3.80 
3.70 
8.60 
3.60 
3.50 
3.50 
3.60 
3.80 
4.10 
4.80 
4.50 
4.70 
4.90 
5.00 
5.00 
5.00 
4.80 
4.60 
4.40 
4.20 
4.20 
4.00 
4.10 

i.a<> 

m 

i .. .        

1.85 

8 

1.85 

9  

1.86 

10 

1.85 

11 

1.85 

12 

1.85 

13 

1.86 

14 

1.85 

15 

1.85 

18 

1.85 

17 

1.85 

18 

1.85 

19 

1.85 

20 

3.20  1  2.10 

1.85 

21 

3.10 
3.00 

2.10 
2.10 

1.85 

22 

1.85 

23 

3.00     2.10 

i.a5 

24 

25 

25 

3.00 
2.90 
2.80 

2.U5 
2.06 
2.25 

1.85 
1.85 
1.85 

27 

28 

2.80  1  2.00 
2.90  ;  1.98 

1.86 
1.85 

29 

30 

31.. 

2.90 
2.10 

1.98 
1.90 
1.90 

1.85 
1.85 
1.85 

SOUTH   FORK  OF  HUMBOLDT  RIVER  AT  MASON'S  RANCH,  NEVADA. 

The  station,  established  August  20,  1896,  is  10  miles  southwest  of 
the  town  of  Elko.  It  is  described  in  Water-Supply  Paper  No.  51, 
page  396.  Results  of  measurements  for  1900  will  be  found  in  the 
Twenty-second  Annual  Report,  Part  IV,  page  400.  During  1901 
measurements  were  made  by  L.  II.  Taylor,  as  follows: 

April  25:  Gage  height,  1.80  feet;  discharge,  231  second-feet. 
October  18:  Gage  height,  0.70  foot;  discharge,  86  second-feet. 

The  latter  measurement  was  made  at  a  point  3  miles  above  the 
gage,  where  the  discharge  is  practically  the  same  as  at  the  station. 


106 


OPERATIONS    AT   RIVER   STATIONS,  1901. PART    ll.       [voM. 


Daily  gage  height,  in  feet j  of  South  Fork  of  Humboldt  Rit^er  at  Mason^s  ranch, 

Nevada  y  for  1901. 


1 
2 
3 
4 

6 
G 

7 

8 

0 

10 

n 

13 
13 

u 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Day. 


Jan.  Feb. 


0.00 
.60 
.60 
.60 
.60 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 


0. 


•5. 
0. 
6. 
6. 
5. 
4. 
8. 
3. 
8. 
2. 
2. 
2. 


70 
70 
70 
70 
70 
70 
70 
70 
80 
80 

86  , 
86 
00 
90 
00  I 
00  ' 
00  I 
00 
00 

no 

10 
00 
00 
80 
80 
66 


1 


2.40 
2.10 
2.00 
1.80 
1.80 
1.50 
1.50 
1.50 
50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.45 
1.45  I 
1.45 
1.45 
1.40 
1.40 
1.40 
1.35 
1.36 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 


1.30 

1.80 

1.30 

1.30 

1.30 

1.30 

1.40 

1.40 

1.45 

1.45 

1.50 

1.5')  ' 

1.5f)  , 

1.60 

1.50  I 

1.50  ; 

1.55  ! 

1.55  I 

1.56  I 
1.55  1 
1.80  ' 
1.80  I 
1.80  I 
1.85 
1.90 
1.90 
1.95 
1.90 
1.90 
1.90 


2.00 
2.00 


2. 
2. 
2. 
2. 
2. 
2. 
2. 


00 
00 
00 
10 
10 
10 
20 
2.20 
2.20 
2.90 
3.00 
3.00 
3.10 
3.20 
3.20 
3.20 
3.00 
3.00 
2.80 
2.60 
2.50 
2.40 
2.40 
2.85 
2.86 
2.90 
2.90 
2.90 
2.90 


2.90 
2.90 
3.00 
8.00 
3,10 
3.10 
3.10 
8.10 


,50 
,59 
40 
2.40 
2.40 
,35 
,35 
,00 
2.00 
2.00 
2.00 


2. 
2. 
2. 


2. 
2. 
2. 


10 
15 


2.15 
2.20 
2.10 
2.10 
2.00 
2.00 
1.80 
1.80 
1.60 


1.60 

1.50 

1.50 

1.60 

1.60 

1.50 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.00 

1.00 

1.00 

1.00 

.90 

.90 

.«) 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

.75 


Aug. 

Sept. 

0.75 

0.36 

.75 

.36 

.75 

.86 

.70 

.36 

.70 

.36 

.70 

.a5 

.70 

.85 

.70 

.40 

.70 

.40 

.70 

.40 

.60 

.40 

.60 

.40 

.60 

.40 

.60 

.40 

.60 

.40 

.60 

.40 

.60 

.40 

.50 

.40 

.45 

.40 

.45 

.40 

.40 

.40 

.40 

.45 

.40 

.45 

.40 

.45 

.40 

.50 

.40 

.50 

.40 

.50 

.36 

.50 

.86 

.50 

.85 

.55 

.86 

Oct.  I  Nov.  1  Dec. 


0.55 
.60 
.65 
.66 
.70 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.75 
.75 
.75 
.80 
.80 


0.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.85  I 
.86  ! 

.86  ' 

.85  I 

.86  ' 

.85  ' 

.85  I 

.85 

.85  I 

.86  ' 

.90  I 

.90 

.90 

.95 

.96 

.96 

.96 

.96 

.96 

.95 


0.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.«> 
.95 
.95 
.96 
.95 
.86 
.85 
.70 
.70 
.TO 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.75 
.76 
.To 


»Ice  goTi^e  below  gSLge  gave  way  during  night  of  17th. 
HUMBOLDT  RIVER  NEAR  GOLCONDA,   NEV. 

This  st-ation  is  near  the  great  northern  bend  of  Humboldt  River  and 
below  the  central  valley.  It  is  about  12  miles  above  the  mouth  of 
Little  Humboldt  River.  It  was  established  October  24,  J  894,  and  is 
described  in  Water-Supply  Paper  No.  51,  page  397.  Results  of 
measurements  for  1900  will  be  found  in  the  Twenty-second  Annual 
Report,  Part  IV,  page  401.  During  1901  the  following  measurement's 
were  made  by  L.  H.  Taylor: 

List  of  discJuirge  measure ments  of  Humboldt  River  near  Oolconda,  Nei\ 


Date. 


1901. 
January  7... 
Februaiy  18 

March  2 

March  24.... 
April  1 


Hy  droerrapher . 


C.  V.  Taylor  . 
L.  H.  Taylor. 

do 

C.V.Taylor . 
do 


Gaffe  I    Dis- 
helght.  chargre.' 


Feet. 

Sec.-ft. 

1.05 

48 

2.20 

141 

7.50 

1,661 

5. 10 

714 

4.56 

671 

Date. 


April  10... 
April  18... 

May  5 

October  24 


HydroKrapher.ihOSg|.,»j^ 


C.V.Taylor.. 

do 

do 

L.H.Taylor.. 


Feet. 

4.07 

8.75 

4.25 

.10 


Scc.-ft, 
45() 

5;*: 

4 
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Daily  gage  height,  in  feet,  of  Humboldt  River  near  Oolconda,  Nev.jfor  1901, 


Day. 


3. 

4. 

6. 

6. 

7. 

8. 

9.. 

10. 

11. 

12.. 

13. 

14. 

15. 

1».. 

17.. 

18.. 

19.. 

20.. 

21.. 

22.. 

23.. 

24.. 

25.. 

2B.. 

27.. 

28.. 

29.. 

30.. 

31.. 


1.00 
1.00 
1.00 
1.00 
1.00 
1.06 
1.05 
1.05 
1.10 
1.10 
1.10 
1.15 
1.15 
1.80 
1.50 
1.70 
1.80 
1.90 
1.70 
1.30 
1.35 
1.40 
1.45 
1.50 
l.dO 
1.80 
1.76 
1.60 
1.40 
1.60 
1.80 


Feb. 


1.70 

i.ao 

l.QO 
1.70 
1.70 
1.00 
1.60 
1.50 
1.70 
1.70 
1.70 
1.70 
1.70 

i.eo 

1.30 
l.SO 
1.80 
2.20 
2.80 
8.40 


Mar.  Apr. 


20 
90 
10 
80 
60 
6.00 
6.40 
6.70 


7.25 
7.50 
7.85 
8.20 
8.70 
8.90 
9.00 
9.10 
8.90 
8.50 
8.20 
8.30 
8.40 
8.00 
7.70 
6.90 
6.20 
6.00 
5.80 
6.60 
50 
35 
20 
10 
95 
4.90 
4.90 
4.80 
4.75 
4.65 
4.60 


5. 
5. 
5. 
5. 

4. 


4.50 
4.50 
4.45 
4.40 
8.95 
8.60 
8.55 
8.60 
8.80 
4.05 
4.00 
4.00 
4.00 
8.95 
8.85 
3.90 

aso 

8.70 
3.70 
8.76 
8.85 
3.90 
8.85 
8.75 
3.75 
3.76 
8.75 
8.75 
3.80 
3.90 


I 


May.  Jane.'  July. 


4.15 
4.35 
4.35 
4.80 
4.20 
4.05 
^.00 
4.00 
3.80 
3.65 
3.60 
8.60 
3.55 
3.50 
3.46 
3.40 
3.40 
8.40 
8.10 
3.10 
3.20 
3.20 
8.30 
3.50 
3.60 
3.70 
3.80 
3.95 
4.00 
4.10 
4.00 


8.90 
8.70 
8.80 
3.75 
3.70 
8.65 
8.00 
8.60 
8.60 
3.55 
8.50 
3.45 
3.25 
8.05 
8.05 
3.C5 
8.05 
8.05 
3.10 
8.00 
2.96 
2.90 
2.80 
2.60 
2.40 
2.40 
2.45 
2.40 
2.40 
2.35 


2.20 

2.10 

2.05 

2.05 

2.00 

2.00 

1.90 

1.80 

1.70 

1.50 

I  1.35 

i  1.20 

1.05 

.05 

.80 

.60 

.50 

.45 

.36 

.25 

.20 

.20 

.20 

.15 

.15 

.10 

.10 

.05 

.06 

.05 

.05 


AocT- '  Sept. 


0.06 
.06 
.06 
.06 
.20 
.80 
.40 
.40 
.45 
.46 
.50 
.55 
.55 
.00 
.65 
.60 
.40 
.26 
.30 
.80 
.36 
.30 
.26 
.26 
.20 
.26 
.25 
.20 
.10 
.15 
.10 


0.10 
.06 
.05 
.00 
.00 
.00 

-  .06 

-  .06 

-  .10 

-  .10 

-  .06 

-  .06 

-  .10 

-  .10 

-  .06 

-  .10 

-  .05 
.10 

-  .15 
.15 

-  .06 
.10 

-  .10 

-  .10 
.10 

-  .06 

-  .10 

-  .10 

-  .06 

-  .10 


Oct. 


+0.16 

+  .15 

+  .16 

+  .20 

+  .20 

+  .15 

.15 

.10 

.05 

-  .06 

-  .10 

-  .10 
+  .10 

.10 
.15 
.15 
.15 
.15 
.06 
.16 
.10 
.15 
.10 
.15 
.16 
.15 
.15 
.15 
.10 
.15 
.10 


Nov.  Dec. 


1.10 
.16 
.15 
.10 
.15 
.15 
.10 
.10 
.15 
.16, 
.16  ' 
.10 
.10 
.15 
.15 
.10 
.15 
.15 
.10 
.10 
.15 
.15 
.10 
.10 
.10 
.15 
.15 
.10 
.10 
.15 


0.20 

.80 

.40 

.50 

.60 

.65 

.65 

.55 

.00 

.60 

.00 

.60 

.05 

.70 

.75 

.75 

.80 

.80 

.85 

.85 

.00 

.95 

.95 

.96 

1.00 

1.10 

1.10 

1.20 

1.20 

1.20 

1.20 


HUMBOLDT  RIVER  NEAR  OREANA,  NKV. 

This  station,  established  January  27, 189G,  is  1^  miles  above  the  old 
Oreana  highway  bridge.  It  is  12  miles  northeast  of  Lovelocks  and 
above  all  of  the  canals  diverting  water  in  the  vicinity  of  that  town. 
It  is  described  in  Water-Supply  Paper  No.  51,  page  398.  Results  of 
measurements  for  1900  will  be  found  in  the  Twenty-second  Annual 
Report,  Part  IV,  page  402.  During  1901  the  following  measurements 
of  discharge  were  made  by  C.  V.  and  L.  H.  Taylor: 

lAst  of  discharge  measurements  of  Humboldt  River  near  Oreana,  Nev. 


Date. 


1901 

March  15 

March  22 

Aprils 

April  13 


Qaoe 
height. 


Feet. 
4.80 
4.20 
3.60 
8.10 


Dis- 
charge. 


Sec.-ft. 

2,180 

1,467 

958 

634 


Date. 


1901 

April  28 

April  28 

July2 

August  10 


Gage 
height. 

Dis- 
charge. 

Feet. 

2.35 

2.60 

1.40 

.50 

Sec.-ft. 

341 

423 

131 

45 
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Daily  gage  height,  in  feet,  of  Humboldt  River  near  Oreana,  Nev.^for  1901. 


■  Day. 

Jan. 

1.30 
1.00 
1.00 

Feb. 

Mar. 

Apr.' 

1 

May. 
2.60 

June. 

1.50 
1.50 
1.50 

Jnly. 

1.20 
1.40 
1.50 

Aug. 

Sept. 

0.10 
.00 
.00 

Oct.' 

1 

Nov. 

Dec. 

1 

1.10    2.80 
1.10     8.10 

2.30 

0.70 
.60 
.60 

0.10    0.40 
2.10      .40 
1.00  ,    .30 

0.30 

2 

2.60  ,  2.60 
2.90  '  2.70 

.30 

3 

1.10 

3.30 

.90 

4 

.90 

1.10     8.30  i 

3.30    2.80 

1.50 

1.50 

.50 

.00 

.00  '    .30 

.90 

5 

.90 

1.20 

8.40 

3.50    2.80 

1.40 

1.50 

.40 

-  .10 

.30,    .30  1 

.50 

6 

.90 

1.40 

3.80 

3.50  ,  2.80 

1.40 

1.50 

.70 

-  .10 

.30       .30 

.511 

7 

.GO 

1.40 

8.80 

3.60  '  2.60 

l.J» 

1.50 

1.00 

-  .10 

.30  1    .20  1 

.40 

8 

1.00 

1.60 

4.00 

8.50  ,  2.50 

1.30 

1.50 

.70 

-  .10 

.30       .20 

.40 

9 

1.20 

1.60 

4.20 

3.40    2.50 

1.30 

l.SO 

.50 

-  .10 

.30    .20  ; 

.40 

10 

1,20 

1.60 

4.20 

3. 40     2.40 

1.30 

1.30 

.50 

-  .15 

.20       .20 

.50 

11 

1.40 

1.60 

4.20 

3.JJ0  '  2.40 

1.40 

1.80 

.50 

-  .10 

.20  ,     .20 

.7l» 

12 

1.40 

1.60  ;  4.40 

3.10    2.40 

1.40 

1.20 

.50 

-  .10 

.20  ,    .20 

.90 

13 

1.40 

2.00  1  4.50 

3.00    2.40 

1.50 

1.20 

.50 

-  .10 

.20       .30- 

.60 

14 

1.40 

2.60     4.60 

2.90    2.  SO 

1.60 

1.30 

.40 

-  .20 

.20  1    .20- 

.50 

15 

1.40 

8.00  1  4.80 

2.90    2.30 

1.60 

1  30 

.40 

.20 

.20  '    .20 

.50 

16 

1.60 

2.60     5.00 

2.80     2.20 

1.60 

1.20 

.40 

-  .10 

.20.    .20, 

.51 

17 

1.70 

2.40     5.10 

2.80     2.20 

1.50 

1.20 

.30 

.00 

.20  1    .20  1 

.70 

18. 

1.80 

1.90     4.00 

2.80    2.10 

1.50 

1.10 

.30 

.00 

.10       .20 

.70 

19 

,  1.80 

1.90     4.60 

2.70  12.10 

1.40 

1.10 

.30 

.00 

.10       .20 

.*! 

20 

'  1.80 
1.80 
1.40 
1.00 

1.80     4.60 
1.70    4.40 
1.70     4.20 

2.70    2.00 
2.80  '  2.00 
2.70  1  1.90 
2.70     1.90 

1.40 
1.40 

l.:« 

1.30 

1.10 
1.10 
1.10 
1.00 

.30 
.30 
.20 
.20 

.10 
.10 
.10 
.10 

.10       .30 
.10       .40 
.10       .30 
.10  '    .30 

.4l» 

21 

.50 

22 

.50 

23 

1.60 

4.20 

.GO 

24 

1.00  ;  1.60 

4.(K) 

2.70     1.90 

1.30 

1.00 

.20 

.10 

.10  1    .30 

.«! 

25 - 

.80  '  1.80 

.70     2.00 

.70     2.10 

1    .70     2.60 

3.70 

2.60     1.80  '  1.20 

.90 
.90 
.80 

.80 

.20 
.20 
.20 
.10 

.10 
.10 
.10 
.10 

.10       .30 

.10       .90 

1.90       .30 

.711 

26                  

3.40  '  2.60  1  1.80 

1.20 
1.20 
1.20 

.TO 

27 

3.20 

2.80 

2.60  1  1.80 
2.60     1.70 

.70 

28 

1.20 

.30 

.60 

,     .80    

1.00  . 

2.50 
2.20 
2.30 

2.60     1,70 
2.60     1.60 

1.10 
1.10 

.80 
.70 
.70 

.10 
.10 
.10 

.10 
.10 

.90 
.50 
.50 

.30 
.80 

.60 

80       

.60 

31- 

1.00 

1.60 

.70 

EAST  FORK  OF  CARSON  RIVER  NEAR  OARDNERVILLB,  NBV. 

This  station  was  established  by  L.  H.  Taylor  on  October  47,  1900, 
at  the  place  where  measurements  were  made  in  the  years  1890,  1891, 
and  18S2,  the  results  of  which  are  given  in  the  Thirteenth  Annual 
Report,  Part  III,  page  95.     It  is  described  in  Water- Supply  Paper 
No.  51,  page  399.     On  August  2  a  loose  rock  dam  was  raised  a  short 
distance  below  the  gaging  station,  which  affected  the  velocity  at  the 
latter  point.     The  dam  was  partly  washed  out  by  a  freshet  on  Decem- 
ber 4,  1901.     A  new  gage  was  established  on  March  10,  1901,  a  short 
distance  downstream  from  the  original  one,  which  had  been  destroyed. 
It  consists  of  a  vertical  timber  driven  into  the  stream  bed  at  the  right 
bank  and  spiked  to  a  cottonwood  tree.     A  bench  mark  was  also  estab- 
lished on  a  large  granite  bowlder  20  feet  south  of  the  gage  under  the 
cable  from  which  the  measurements  are  made.     Its  elevation  is  8,10 
feet  al)ove  the  datum  of  the  gage.     During  1901  the  following  meas- 
nremeiits  were  made  by  F.  II.  Newell,  L.  H.  Taylor,  and  others: 

List  of  discharge  ineasurenients  of  East  Fork  Carson  River  near  Oardnerrnile, 

Nev. 


Date. 


1901.                       '  Feet. 

March  10 4.00 

April  30 4.55 

June  4 5. 85 

JuneO 5.40 


Date. 


1901.                      I  Feet.     !  Src.-/f, 

September 20 8.70  |           »lfr 

NovemberT I  3.70  1            »117 

December  19 3.40'              ISS 


'Approximate. 
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Daily  gage  height,  in  feet,  of  East  Fork  Carson  River  near  Oardnerville^  Nev., 

for  1901, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jnne.  Jnly. 

1 

1 

2.40 
2.40 
2.40 
2.50 
2.80 
3.00 
2.90 
2.80 
2.60 
2.50 
2.60 
2.60 
2.60 
2.40 
2.40 
2.30 
2.30 
2.30 

2.00 
2.10 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
1.90 

4.70 
4.70 
4.70 
4.00 
4.60 
4.60 
4.40 
4.40 
4  20 

8.80 
8.70 
8.70 
8.70 
3.60 
8.60 
8.70 
8.80 
8.80 
8.80 
8.90 
4.10 
4.20 

4.60 
4.60 
4.70 
4.70 
4.70 
4.90 
5.10 
5.40 
5.70 
5.90 
8.70 
7.00 
7  10 

6.70    5.60 
5.80    5.40 
6.10  ;  5.30 
5.90  '  5.30 
5.80    5.10 
5.80  !  5.00 
5.70     4.90 
6.00     4.80 
6.60     4  70 

2 

3 

4 

5 

6 

I _ 

8 

9 

10 

1.90  ;  4.00 
1.90    4.00 
2.00    8.90 
2.00    8.70 

5.50 
5.40 
5.20 
5.00 
5.00 
5.10 
5.10 
5.30 
5.30 
5.40 
5.50 
5.60 
5.40 
5.30 
5.30 
5.20 
5.30 
5.40 
5.60 
5.60 
5.70 

4.60 
4.50 
4.40 
4.30 
4.20 
4.10 
4.10 
4.00 
4.10 
4.10 
4.20 
4.20 
4.20 
4.60 
4.30 
4.10 
4.00 
4.00 
3.90 
8.90 
8.80 
8.70 

11 

12 

13 

14 

2.00    8.00 

4.30  '  7.20 

16 

2.60     8.60 
5.60  '  8.80 
6.40     4.00 
A.  no  !  4.00 

4.40  '  7.30 
4.40     7.30 
4.40     7.40 
4.40     7.20 
4.60     7.10 
4.70    5.90 
4.60     5.80 

1« 

17 

18 

19 

2.40    6.00  1  a.flo 

20 

1.90 
2.00 
2.00 
2.00 
2.00 
2.00 
2.10 
2.10 
2.10 
2.10 
2.00 
1.90 

5.70     3.90 

21 

5.50 
5.00 
5.00 
5.00 
4.90 
4.90 
4.80 
4.70 

3.80 
3.90 
3.80 
3.80 
8.80 
8.80 
8.70 
8.60 
8.60 
8.70 
8.80 

22.: 

4.60 
4.60 
4.60 
4.60 
4.60 
4.60 
4.50 
4.60 
4.60 

5.70 
5.60 
5.50 
5.30 
5.30 
6.30 
5.40 
5.40 
5.60 
5.60 

23 

24 

a 

26 

21! 

28' 

29 

30 

31 

Aug. 


3.70 
8.70 
4.10 
4.10 
4.20 
4.30 
4.40 
4.30 
4.20 
4.10 
3.90 
3.90 
3.80 
3.70 
3.60 
3.50 
3.60 
4.60 
4.30 
4.30 
4.10 
3.90 
3.80 
8.70 
8.60 
8.50 
3.40 
3.40 
3.40 
8.40 
8.60 


Sept. 


8.40 
8.60 
8.60 
3.60 
3.60 
3.60 
3.85 
3.80 
3.80 
3.90 
3.90 
8.80 
8.80 
3.70 
8.70 
3.70 
3.70 
3.60 
3.60 
3.60 
3.40 
8.40 
3.40 
3.40 
3.80 
80 
70 
70 
70 


3. 
3. 
3. 
3. 


3.70 


Oct. 


3.90 
3.90 
3.80 
3.70 
3.70 
3.70 
3.60 
3.00 
3.60 
3.50 
8.60 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
8.60 
3.50 
3.50 
8.60 
3.60 
3.60 
8.70 
3.70 
3.90 
4.00 
4.00 


Nov. 


4.00 
4.00 
4.00 
4.10 
4.10 
4.10 
3.90 
3.70 
3.70 
4.00 
3.90 
3.90 
3.80 
3.70 
3.70 
8.70 
8.60 
3.00 
3.70 
3.70 
70 
70 
70 
70 


3. 
3. 
3. 
3. 


3.60 
3.60 
3.70 
3.70 
4.10 
8.90 


Dec. 


8.80 

8.80 

3.80 

5.10 

4.70 

4.30 

4.10 

3.80 

8.80. 

8.80 

3.70 

3.70 

3.70 

8.70 

3.70 

8.70 

8.00 

3.40 

3.40 

8.40 

3.40 

3.40 

3.30 

3.40 

3.40 

8.30 

3.40 

3.40 

3.30 

3.40 

8.80 


WEST  FORK   OF  CARSON  RIVER  AT  WOODFORDS,  CAL. 

The  station,  established  by  L.  H.  Taylor  on  October  18,  1900,  is 
about  three- fourths  of  a  mile  above  Woodfords,  near  the  point  where 
measurements  were  made  in  1890, 1891,  and  1892,  the  results  of  which 
are  given  in  the  Thirteenth  Annual  Report,  Part  III,  page  96.  It  is 
described  in  Water-Supply  Paper  No.  51,  page  400.  During  1901  the 
following  discharge  measurements  were  made  by  F.  H.  Newell,  L.  H. 
Taylor,  and  others: 


List  of  discharge  measurements  of  West  Fork  Carson  River  at  Woodfords,  CaL 


Date. 

Gage 
heififbt 

Dis- 
cbarge. 

Date. 

Gage 
height. 

Dis- 
charge. 

Marrh  8. . 

1901. 

Feet. 
8.30 
8.95 
3.80 
4.05 

Sec.ft. 

1.58 
•3.21 

2.85 
•3.60 

1901. 
June  13 

Feet. 
3.76 

2.60 

Sec.-ft. 
2.74 

April  28            

September  t\ 

.31 

May  26 

November  6 

.68 

May31 

1 

•  Approximate. 
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Daily  gage  height^  in  feet ,  of  West  Fork  Carson  River  at  Woodfords,  Cal.,  for  1901. 


Day. 

Jan. 

Feb. 

2.45 
2.60 
2.45 
2.46 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.45 
2.40 
2.45 
2.65 
2.00 
2.70 
8.10 
8.20 
8.80 
8.30 
8.40 
3.40 
8.40 
8.00 
8.00 
3.00 
3.05 
8.70 

Mar. 

8.70 
3.70 
8.65 
8.00 
8.00 
3.60 
3.60 
3.40 
8.40 
3.36 
3.80 
8.80 
8.80 
3.25 
3.25 
8.80 
3.25 
8.20 
3.20 
3.20 
3.20 
8.20 
3.15 
3.15 
3.15 
3.15 
8.15 
3.15 
3.10 
3.10 
8.06 

Apr. 

May. 

Jane. 

4.10 
4.20 
4.10 
4.10 
4.20 
4.10 
4.10 
4.10 
3.80 
3.80 
3.80 
3.80 
8.70 
8.70 
3.70 
3.70 
3.70 
3.70 
3.80 
3.90 
3.80 
8.80 
8.80 
8.90 
3.00 
3.60 
3.40 
3.40 
8.70 
3.60 

July. 

3.40 
3.30 
3.20 
3.00 
3.10 
3.10 
3.20 
3.20 
3.10 
3.20 
3.20 
8.20 
3.20 
8.10 
8.20 
3.20 
3.80 
8.20 
8.20 
3.00 
3.00 
8.10 
8.80 
8.20 
3.10 
8.00 
3.00 

Aug. 

8.00 
2.90 
2.90 
2.90 
3.00 
3.80 
2.90 
2.90 
2.90 
2.80 
2.80 
2.70 
2.  TO 
2.00 
2.70 
2.70 
2.70 
2.90 
2.80 
2.70 
2.00 
2.60 
2.60 
2.60 
2.60 
2.50 
S.fiO 

Sept. 

2.60 
2.60 
2.60 
2.60 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.60 
2.60 

Oct. 

Nov. 

1 
Dec. 

1 

2.05 
2.05 
2.60 
2.56 
2.60 
2.60 
2.65 
2.00 
2.00 
2.66 
2.60 
2.60 
2.66 
2.65 
2.00 
2.00 
2.65 
2.60 
2.60 
2.46 
2.40 
2.40 
2.40 
2.46 
2.45 
2.40 
2.40 
2.46 
2.46 
2.40 
2.45 

3.06 
8.10 
3.10 
8.10 
8.05 
3.05 
3.05 
8.05 
3.05 
3.15 
3.15 

8.90 
8.90 
8.90 
8.90 
8.90 
4.05 
4.45 
4.00 
4.76 
6.05 
5.80 

2.60 

2.00 

1    2.70 

JJ 

2.60     2.00 
2.60     2.60 
2.60     2.60 

2.71) 

8 : 

2.70 

4 

'    2H) 

5 

i  2.60 
2.60 

2.60 
2.60 

2.00 

6 

2.fl) 

7 

2.60  1  2.60 

2.70 

8 

9 

10 

2.60 
2.60 
2.60 
2.40 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.40 
2.40 
2.40 
2.40 
2.40 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.00 
2.00 
2.00 

2.60 
2.60 
2.00 
2.60 
2.60 
2.00 
2.00 
2.00 
2.60 
2.60 
2.60 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

2.  TO 
2.7t) 
2  70 

11 

2.70 

12 

3.20    5.^ 
3.80    5.85 
8.40    5.16 

«70 

13 

2.80 

14 

2.80 

15 

8.45 
8.60 
3.06 
8.70 
8.70 
8.75 
3.80 
4.05 
4.05 
4.05 
4.25 
4.25 
4.25 
4.25 
4.10 
4.05 

4.85 
4.70 
4.00 
4.45 
4.70 
4.65 
4.35 
4.10 
4.10 
4.00 
4.00 
3.95 
3.90 
3.90 
3.85 
3.95 
4.05 

2.80 

10 

2.80 

17 

2.80 

18 

2.80 

19 

2.80 

20 

2.80 

21 

2.80 

22 

2.80 

23 

2.80 

24 

2.90 

25 

2.90 

2fi 

3.00 

27 

2.90 

28 

3.00     2.60 

2.90 

29 

8.00 
2.90 
2.90 

2.80 
2.60 
2.60 

2.00 

30 

81 

2.90 
3.00 

CARSON  RIVER  NEAR  EMPIRE,   NEV. 

The  station,  established  October  21,  1900,  by  L.  H.  Taj^lor,  is  about 
2  miles  below  the  town  of  Empire  and  about  three  fourths  of  a  mile 
below  the  point  where  measurements  were  made  by  Mr.  Taylor  in  1805, 
the  results  of  which  are  published  in  Bulletin  No.  140  of  the  United 
States  Geological  Survey.  The  station  is  described  in  Water-Supply 
Paper  No.  51,  page  401.  On  February  18,  1901,  erosion  of  a  bar  in  the 
channel  above  the  gage  caused  a  division  of  the  stream  bed  into  two 
channels.  On  March  13,  1001,  a  permanent  gage  was  placed  farther 
downstream  where  the  banks  are  more  stable.  The  gage  consists  of  a 
wooden  rod  driven  vertically  into  the  stream  bed  and  spiked  to  a  Cot- 
tonwood tree  on  the  left  bank.  The  bench  mark  is  on  the  top  of  a 
large  bowlder  10  feet  north  of  the  gage,  its  elevation  being  8.38  feet 
above  the  datum  of  gage.  During  1901  the  following  measurements 
of  discharge  were  made  by  C.  V.  and  L.  H.  Taylor  and  A.  H.  Schadler. 
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List  of  discharge  mecumrements  of  Carson  River  near  Empire,  Nev, 


Date. 


Gage 
height. 


1900.  Feet. 

Octoher2i 2.60 

1901. 

FebmaryaO 4.00 

MarchlS 2.76 

May  21 4,40 

Junes 4.00 


Date. 


1901. 

Jiuie25 

July  10 

July  24 

August  12 

November  8  . . . 
December  16... 


Gage 
leight. 


he: 


Fe^t. 
8.50 
2.00 
2.00 
1.20 
1.55 
1.70 


Dis- 
charge. 


Sec.-ft. 
1,144 

«n 
:«4 
i:«) 

190 
242 


Daily  gage  height,  in  feet,  of  Carson  River  near  Empire,  Nev.,  for  1901. 


Day. 

Jan. 

Feb. 
2.60 

Mar. 

1 
Apr.  May. 

June. 

1 

2.50 

3.26 
3.  a) 
3.16 
a  10 
2.05 

2.30 

3.86 

3.86 

2 

2.40    2.45 
2.40    2.40 
2.35     2.50 
2.50    2.40 

2.30 
2.30 
2.20 
2.20 
2.20 
2.20 
2.10 
2.10 
2.10 

3.60 
3.25 
3.20 
3.30 
3.30 
3.45 
8.70 
3.70 
3.66 

4.00 

3 ::::.:....:.:::: 

4.16 

4 

4.20 

5 

4.30 

6 

2.75     2.45     2.95 
3.15     2.40     3.(N) 

4.40 

7 

4.25 

8 

3.10     2.45 

2.95 

4.10 

9 

2.60    2.40 
2.50    2.40 

2.90 
2.80 

4.00 

10 

3.85 
3.70 
3.55 
3.46 
3.30 
3.36 
3.40 
3.66 
3.60 
3.60 
3.76 
3.76 
3.86 
3.80 
3.70 
a60 
8.30 
3.20 
3.10 
3.30 
8.60 

11 

2.50     2.45     2.80 
2.66    2.40     2.80 
2.50  :  2.35     2.80 
2.50     2.45     2.60 

2.00 

4.00 

12 

13 

2.06     4.75 
2.20  '  6.06 

14 

2.35 
2.66 

6.16 
5.20 

15 

2.50 

2.60  .  2.(i0 

16 

2.50 
2.60 
2.60 

2.60  >  2.60 
3.86     2.60 
4.60     2.60 

2.80 

6.10 

17 

2.75  i  6.10 
2.70     6.28 
2.86     6.15 
3.00  '  4.80 
3.15     4.36 

18 

19 

2.60 

3.86     2.60 

20 

2.60 
2.60 
2.50 
2.50 
2.50 
2.50 
2.60 
2.50 
2.50 
2.50 
2.50 
2.50 

3.80  1  2.50 
4.00     2.60 
8.86     2.60 
3.60     2.50 
3.60  1  2.60 
3.46     2.60 
3.15     2.60 
3.06  !  2.60 
3. 15     2. 40 

21 

22 

3.35 
3.30 
3.36 
3.60 
3.66 
3.60 

4.20 
3.95 
3.90 
3.90 
3.80 
ii7n 

23 

24 

25 

26 

27 

28 

3.60     3.66 

29 

30 

31 

2.40 
2.40 
2.40 

3.60 
3.75 

3.66 
3.60 
3.76 

3.40 
3.20 
3.10 
3.00 
2.90 
2.90 
2.90 
2.80 
2.70 
2.60 
2.60 
2.60 
2.40 
2.30 
2.20 
2.20 
2.10 
2.00 


1.40 

1.40. 

1.30 

1.30 

1.40 

1.90 


.90 
.80 
,70 
1.60 
1.60 
2.10 
2.00 
1.90 
1.80 
1.70 
1.60 
1.50 
1.40 


90 

80 

70 

60 

40 

30 

10 

1.00 

.90 

.80 

.80 

.80 

1.00 

10 

1.20 

1.10 

1.10 

1.00 

.80 

.70 

.60 

.60 

.60 

.60 

.60 


1 


Sept, 


0.30 
.40 
.60 
.60 
.40 
.40 
.30 
.30 
.30 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.6() 
.50 
.40 
.4.) 
.40 
.40 
.50 

.no 

.70 
.80 
.80 
.80 
.80 


I 


0.80 

.90 

.90 

.90 

1.00 

1.00 

1.00 

1.00 


00 
,00 
,00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
1.10 
1.20 
1.20 
1.20 
1.20 
1.30 
1.40 
1.60 
1.60 
1.60 


1. 
1. 


60 
50 
1.60 
1.50 
1.60 
1.60 


60 
60 


1.60 
1.50 
1.50 
1.60 
1.60 
1.60 
1.50 
1.60 
1.60 
1.50 
1.60 
1.60 
1.50 
1.50 
1.60 
1.60 
1.60 
1.60 
1.50 
1.60 
1.70 
1.90 


2.00 
1.80 
1.80 
2.10 
2.96 
2.00 
2.60 
2.20 
2.00 
2.00 
1.90 
1.70 
1.60 
1.80 
2.00 
1.90 
1.80 


1. 
1. 
1. 


76 
,80 
.80 
1.80 
1.80 
1.80 
1.80 
1.60 
1.80 
1.60 
1.80 
1.60 
1.60 
1.60 


TRUCKEE   RIVER  AT  TAHOE,  CAL. 

This  station,  established  by  L.  H.  Taylor  June  17,  1000,  is  located 
one-half  mile  below  the  town  of  Tahoe.  It  is  described  in  Water- 
Supply  Paper  No.  51,  page  402.  The  purpose  of  maintaining  a  station 
at  this  point  is  to  determine  the  value  of  Lake  Tahoe  as  a  storage 
reservoir.  Results  of  measurements  for  1900  are  published  in  the 
Twenty-second  Annual  Report,  Part  IV,  page  403.  The  following 
measurements  of  discharge  were  made  by  C.  V.  Taylor  during  1901: 

List  of  discharge  measuretnents  of  I'ruckee  Rir^er  at  Tahoe,  Cal. 


Date. 


1901. 
Septembers  — 
September  12 . . . 


Gaare 
height. 

Dis- 
charge. 

Feet. 
1.94 
1.86 

Sec.-ft. 
386 
356 

Date. 


1901 
November  11  . 

Do 

Do 


Qage    '       Dis- 
helght.  :   charge. 


Feet. 
1.67 
1.23 
1.00 


Sec.-ft. 
296 
187 
141 
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Daily  gage  height ^  in  feet,  of  Truckee  River  at  Tahoe,  Cal. ,  for  1901, 


Day. 

Jan. 

Feb. 
0.80 

Mar. 

Apr. 
0.10 

June.  July. 

Aug.  Sept. 

Oct. 

Nov. 

Dec. 

1 

0.70 

0.10 

1  1.20 

1.65     1.95     1.65 

1.65 

1.25 

2 

.70 

.80 

.10 

.10 

1.20 

1.65     1.96     1.65 

1.60 

.» 

8 

.70 

.80 

.10 

.10 

1.20 

1.66  11.95     1.66 

1.60 

.96 

4 

.80 

.80 

.10 

.10 

1.20 

1.65     1.95     1.66 

1.60 

.96 

6 

.80 

,80 

.10 

.10 

1.20 

1.80     1.95  1  1.65 

1.60 

.96 

6 

.80 

.80 

.10 

.10 

1.20 

1.80     1.96     1.65 

1.60 

.96 

7 

.80 

.90 

.10 

-.20 

1.20 

2.00  ]  1.90     1.80     1.60 

.96 

8 

.80 

.90 

.10 

-.20 

1.10 

2.00     1.90     1.50     1.60 

.96 

9 

.80 

.90 

.10 

-.20 

1.10 

2.00!  1.90     1.70    1.60 

.96 

10 

.90 

.80 

.10 

-.20 

1.20 

2.30     1.90  1  1.70     1.60 

.96 

11 - 

.90 

.80 

.10 

-.20 

1.20 

2.35  1  1.90     1.65     1.60 

.96 

12 

.90 

.90 

.10 

-.20 

1.26 

2.35  1  1.75 

0.00  1  1.60 

.80 

13 

.90 

.90 

.10 

-.20 

1.25 

2.35     1.75 

1.66  1  1.60 

.80 

14 

.90 

.90 

.10 

(•) 

1.26 

2.85      .90 

1.66  ;  1.00 

.80 

15 

.90 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 

.90 
.90 
.90 
.90 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 

.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.jO 
.10 

1.25 
1.25 
1.25 
1.25 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.66 
1.66 

2.35  1.40 

2.36  1.70 
2.35     1.70 

1.65  1  1.60 
1.60     1.60 

.80 

16 

.80 

17 

1.60 

1.60 
1.60 
1.60 
1.25 
1.25 
1.25 

.80 

18 

2.35     1.70     1.60 
1.95     1.70     1.60 
1.95     1.70     1.60 
1.95     1.70     1.60 
1.55     1.70     1.60 

.W 

19 

.80 

20 

.HO 

21 -. 

.80 

22 

.80 

23 

1,95     1.70     1.70  1  1.25 
1.95  !  1.70     1.70  1  1.25 

1.95  1.70  1  1.70     1.25 

1.96  1.70     1.70     1.25 

.80 

24 

.80 

25 

.80 

26 

1.20 

.80 

27 

.80 

.10 

.10 

1.20  '  1.66 

1.95     1.70     1.65  1  1.25 

.80 

28 

.80 

.10 

.10 

1.20     1.66 

1.95  1  1.70  I  1.65  .  1.25 

.80 

29 

.80 

.10 

1.20     1.66 

1.95     1.65  '  1.65  1  1.25 

.80 

30 

'    .80 

.10 

1.20     1.66 

1.95 

1.65  ,  1.65  1  1.25 

.80 

81 

.80 

1 



.10 

1.66 

1.96 

1.65 

" 

.80 

•No  flow  from  April  13  to  June  26. 
TRUCKEE   RIVER  AT  NEVADA-CALIFORNIA   STATE   LINE. 

The  station  was  established  by  L.  H.  Taylor  September  7,  1899,  at 
the  State  line  near  Mystic,  Cal.,  17  miles  west  of  Reno,  Nev.  A 
description  of  the  station  is  given  in  Water-Supply  Papera  No.  38, 
page  331,  and  No.  51,  page  403.  Results  of  measurements  for  180t) 
and  1900  will  be  found  in  the  Twenty-second  Annual  Rejwrt,  Part 
IV,  page  404.  During  1901  the  following  measui*ements  of  discharge 
were  made  by  C.  V.  Taj'lor  and  A.  H.  Schadler: 

Lint  of  discharge  ineasurenients  of  Truckee  River  at  Nexmda'Califomia  State  line. 


Date. 


Gage 
leifrht. 


heig 


1901.  Feet. 

February  13 1.50 

February27 4.50 

March  11 3.40 

June  9 1  3.90 

July  13 1  2.60 


Dis- 
charge. 


Sec.  feet. 

298 

2,474 

1,262 

1,741 

811 


Date. 


1901 

August  16 

September  3 . . 
September  14  . 
November  9. . . 
December  14 .. 


Oage 
height 


Feet. 
2.10 
2.20 
2.00 
1.95 
1.75 


beigiit 


Sec.  feet. 

52K 
570 
478 
437 
%3 
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Daily  gage  height,  in  feet,  of  Trtickee  River  at  Nevada'Califomia  State  line^ 

for  1901. 


DB.y. 


Jan.   Feb.  Mar. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

M 

13 

14 

15 

16 

17 

18 

19 

ai 

21 

22 

23 

24 

i5 

28 

Ti 

28 

29 

30 

31 


1.50 
1.50 
1.50 
1.60 
1.90 
2.20 
1.30 
1.70 
1.00 
1.00 
1.00 
1.80 
1.50 
1.40 
1.50 
1.60 
1.40 
1.40 
1.50 
1.40 
1.60 
1.00 


'--i 


1.80 
1.30 
1.40 
1.40 
1.90 
1.40 
1.50 
1.60 
1.40 
1.8D 
1.40 
1.30 


60 
60 


1.00 
1.50 
1.50 
l.flO 
1.70 
1.40 
1.20 


J 


1. 
1. 
1. 
1. 
2. 


60 
60 
00 
00 
90 
3.20 
3.20 
5.00 
5.30 
4.10 
4.70 
4.50 
4.30 
4.40 
4.60 
4.40 


4.20 
4.40 
3.90 
3.90 
3.90 
3.90 
4.00 
3.70 
3.80 
3.  SO 
3.40 
3.20 
8.00 
2.70 
2.90 
2.90 
2.90 
2.60 
2.80 
90 
90 
3.30 
3.20 
3.10 
3.10 
3.20 
3.10 
00 
70 
00 


Apr. 


2. 
2. 


3. 
2. 
2. 


2.70 


2.70 
3.10 
2.80 
2.50 
2.90 
2.50 
2.60 
2.50 
2.50 
2.30 
2.60 
3.10 
2.30 
3.60 
3.80 
3.80 
3.70 
4.00 
4.10 
4.30 
4.30 
4.30 
4.10 
4.10 
4.00 
4.40 
4.10 
4.20 
4.30 
4.10 


May.jJnne.  July. 


4.00 
3.70 
3.00 
3.70 
3.90 
4.30 
4.70 
4.70 
4.80 
4.50 
4.70 
5.80 


I 


70 
70 
50 
50 
00 
70 
5.00 
4.0[) 
4.20 
3.90 
3.80 
3.80 
3.80 
8.80 
3.70 
8.90 
3.80 
4.00 
4.10 


4.80 
4.50 
4.00 
4.50 
4.80 
4.20 
4.30 
4.30 
4.00 
3.70 
3.50 
3.40 
3.30 
3.10 
3.30 
3.40 
3.30 
3.50 
3.00 
3.00 
3.60 
3.60 
3.60 
40 
10 


3. 
3. 


3.00 
2.90 
3.20 
3.30 
3.40 


3.20 
3.20 
3.10 
2.80 
2.50 


50 
50 
40 
40 
50 
40 
40 
50 
40 
40 


2.30 


2. 
2. 

2. 
2. 
2. 
2. 
2. 


40 
30 
20 
30 
10 
30 
30 
2.90 
2.30 
2.30 
2.20 
2.00 
2.30 
2.10 
1.90 


2.00 
2.10 
1.90 


80 
70 


2.00 


10 
10 
90 


2.00 
1.90 
1.90 
1.90 
1.90 
1.90 
1.80 
2.60 
2.60 
2.00 
2.10 
2.10 


1. 
1. 
2. 
2. 
2. 
2. 
2. 


80 
90 
00 
10 
00 
10 
20 
2.00 
2.00 
2.10 


Sept. 

Oct. 

Nov. 

2.00 

2.00 

2.20 

2.10 

2.00 

2.10 

2.10 

2.10 

1.80 

2.10 

2.10 

1.90 

2.20 

2.10 

2.00 

2.10 

2.00 

2.10 

2.10 

2.00 

2.00 

1.80 

2.00 

2.00 

1.80 

2.10 

2.00 

2. 10     2. 20 

1.90 

2.10    2.20 

2.00 

2.10 

2.00 

2.00 

2.20 

1.30 

2.10 

1.90 

2.00 

2.00 

1.30 

2.00 

2.00 

1.70 

2.00 

2.00 

2.00 

1.90 

1.90 

2.00     1.90 

2.00 

2.00 

2.00 

2.00 

2.10 

1.60 

2.00 

2.00 

1.90 

2.00 

2.00 

1.90 

1.90 

2.00 

1.90 

1.90 

2.10 

1.90 

1.90 

2.20 

2.00 

2.00 

2.00 

2.00 

2.10 

2.00 

2.20 

2.00 

2.00 

2.20 

2.00 

2.00 

2.20 

2.20 

2.10 

2.20 
2.20 

2.30 

X^fM^s 


2.90 
2.90 

aoo 

6.20 
2.00 
2.70 
2.90 
2.10 
2.10 
2.00 
1.70 
1.60 
1.40 
1.80 
1.00 
1.50 
1.60 
1.50 
1.00 
1.60 
1.40 
1.70 
1.80 
1.80 
1.00 
1.90 
1.50 
1.50 
1.50 
1.70 
1.50 


TRUCKEB  RIVER  AT   VISTA,   NEV. 

This  station,  established  by  L.  H.  Taylor  August  18, 1899,  is  located 
7  miles  east  of  Reno,  near  the  i)oint  where  measupements  were  made 
in  1890,  1891,  and  1892,  the  results  of  which  are  published  in  the 
Thirteenth  Annual  Report,  Part  III,  page  05.  It  is  described  in  Water- 
Supply  Papers  No.  38,  page  331,  and  No.  51,  page  404.  A  new  bench 
mark  was  established  March  14,  1901,  on  the  top  of  a  2  by  2  inch  plug 
driven  2  feet  into  the  ground  at  the  upper  end  of  the  inclined  gage  on 
the  left  bank.  Its  elevation  is  9.  GO  feet  above  the  datum  of  the  gage. 
Results  of  measurements  for  1899  and  1900  will  be  found  in  the 
Twenty-second  Annual  Report,  Part  IV,  page  405.  During  1901  the 
following  measurements  were  made  by  C  V.  and  L.  II.  Taylor: 

List  of  discharge  nieasurenients  of  Tnickee  River  at  Vista,  Nev. 


Date. 


1901. 

February  22 

March  14 

Marrh  20 

June  21 

July  12 


Gage 

Dis- 

heigfht. 
Feet. 

cbarge. 

1 

1 
Sec.  feet. 

6.35 

3,077 

3.85 

•899 

3.88 

•911 

4.10 

1,165 

2.70 

417 

Date. 


1901. 

August  15 

September  2 .. 
September  14  . 
November  13. . 
December  15 . . 


Oage 
height. 

Dis- 
charge. 

Feet. 
2.20 
2.50 
2.40 
3.06 
2.78 

Sec.  feet. 
198 

325 

276 

684 

448 

•  Results  too  small. 
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Daily  gage  height y  in  feet ,  of  Truckee  River  at  Vista,  New,  for  1901, 


Day. 

Jan. 

Feb. 
2.75 

Mar. 

Apr. 

May. 
4.90 

1 

Jane.  I  July. 

5.20     3.65 
5.30     3.80 
5.80     3.:t0 
5.20     3.30 
5.00     3.35 
4.70  '  3.25 
5.00  1  2.0O 
5.00  ,  2.8.-> 
4.90  '  2.85 
4.00     2.95 
4.10     2.85 
4. 10  .  3. 15 
4.10  1  3.00 
4.00  '  2.80 
3.90  ;  2.60 
3.75  1  2.00 
8.75     2.55 
3.75  ;  2.65 
4.15     2.55 
4.00    2.65 
3.85    2.10 
4.00    2.15 
4.00     2.15 
8.85     2.20 
3.55  i  2.20 
8.55  1  2.20 
3.85     2.80 
8.75     2.20 
3.65     2.80 
3.80    2.25 

!  2.20 

1 

Aug. '  Sept. 

1 

2.25     2.40 

Oct. 

2,70 
2.70 
2.70 
2.80 
2.75 
2.80 
2.75 
2.80 
2.80 
2.75 
3.00 
2.90 

Not. 

Dec. 

1 

8.55 
8.55 
4.65 
4.40 
4.25 
4.20 
3.90 
3.25 
3.10 
3.10 
3.10 
3.20 
2.95 
2.95 
2.96 
2.80 
2.75 
2.70 
2.70 
2.80 
2.96 
2.95 
2.75 
2.75 
2.90 
2.85 
2.70 
2.80 
2.95 
2.90 
2.75 

5.65 

3.70 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
2.90 
2.90 
2.95 
2.90 
2.90 
2.90 
2.90 
2.95 
2.90 
2.95 

2.90 
2.95 
2.95 
2.95 
2.95 
2.80 
2.95 
3.10 
2.95 
3.00 
3.60 
3.80 

3.30 

2 

3 

4 

5 

6 

7 

2.80    5.40 
2.80  1  5.45 
2.K)  ,  5.15 
2.70    5.20 
2.85    5.00 
2.75     4.90 
2.80  1  5.10 
2. 70     4.  TO 
2.80    4.60 
2. 75  i  4. 10 
2.80  '  4.15 
2.80  1  4.60 
2.80     8.90 
2.K)    8.90 
4.70  1  3.95 
5.85     3.75 

4.00  1  4.80 
3.80     4.60 
3.95     4.60 
3.70  >  4.60 
3.65  ;  4.80 
3.60  1  5.80 
3.60    5.30 
3.35    6.  a) 
3.35     6.00 
3.55  .  6.95 
3.70  ,  6.70 
4.00  1  6.50 
4.40  ,  6.65 
4.70  '  6.35 
4.85  1  6.45 

4.85  6.00 
4.80  I  5.60 
5.00     5.60 
5.30     5.10 
5.00  I  5.05 
5.20     4.90 
5.00     4.70 
5.00  ,  4.60 
5.00     4.60 
5.30  1  4.50 
5.20     4.55 
5.00    5.20 
5.10  1  5.25 

4.86  '  6.25 
5.00 

1 

2.20 
2.35 
2.40 
2.85 
2.70 
2.55 
2.60 
2.40 
2.30 
2.10 
2.20 
2.35 
2.55 
2.05 
2.85 
2.86 
2.85 
2.85 
2.85 
2.55 
2.55 
2.55 
2.50 
2.30 
2.30 
2.35 
3.45 
2.35 
2.30 
2.40 

2.50 
2.50 
2.50 
2./jO 
2.fiO 
2.50 
2.45 
2.60 
2.45 
2.45 
2.40 

3.30 
3.40 
3.QU 
4.30 
3.») 
3U0 

8 - 

9 

10 

11 

12 

3.  (10 
3.10 
3.(n 
3.(W 
2.70 

13 

2.40  '  2.80 
2.4i)     2.75 
2.:«     2.70 
2.40  1  Je.80 
2.55     2.75 
2.40     2.80 
2. 40  1  2. 75 
2.40  1  V..m 
2.40     2.80 

2.40    j?.eo 

2.40     2.60 
2.80     2.70 
2.80  1  2.80 
2,80  ,  2.80 
2.80  1  2.i« 
2.70  ;  3,80 
2.70    3.20 
2.70    3.15 

1  3.10 

■ 

2.70 

14 

2.M 

15 

2,76 

16 

17 

2.  TO 
2.60 

18 

5.20 
5.20 
5.25 

3.75 
3.80 
3.70 

2.60 

19 

2.60 

20 

2.70 

21 

6.75     3.90 
6.95    3.95 
6.20  1  4.30 
6.10  >  4.00 
6.20  '  4.10 
6.40     4.20 
6.80     4.00 
6.40     3.95 

8.80 

;  3.75 

3.80 

2.70 

22 

2.70 

28 

24 

2.75 
2.60 

25 

2.60 

26 ■-. 

2.60 

27 

2.60 

28 

2.00 

29 

2.70 

80 

2.70 

81 

2.50 

STEAMBOAT  CREEK  AT  STEAMBOAT  SPRINGS,  NEVADA. 

The  station  was  established  May  31,  1900,  for  the  purpose  of  ascer- 
taining the  volume  of  water  entering  Reno  Valley.  It  is  described  in 
Water-Supply  Paper  No.  51,  page  406.  On  January  4, 1901,  the  gage 
was  changed  and  its  datum  lowered  0.3  feet.  The  station  was  discon- 
tinued on  June  30,  1901.  Results  of  measurements  for  1900  will  lie 
found  in  the  Twenty-second  Annual  Report,  Part  IV,  page  406.  Dur- 
ing the  year  the  following  measurements  were  made  by  C.  V.  and 
L.  H.  Taylor: 

List  of  discharge  measurements  of  Steamboat   Creek    at   Steamboat   Springs, 

Nevada. 


Date. 


1901. 
Febmary  14  • . . . 

February  18 

March  19 


OaRe         Dis- 


heig 


fife 
rht.  I  c" 


Feet. 
0.80 
1.00 
.80 


harge. 


Sec.-ft.    I 

8  ,  May  15. 
12  il  June  6. 


•  Approximate. 


Date. 


1901. 


Gage 
leiirbt. 


heig 


Dis- 
charge. 


Feet.    ,  Sec.-fi. 
1.50  '  9) 

1.2U 
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Daily  gage  height  in  feet  of  Steamboat  Creek  at  Steamboat  Springs,  Nevada, 

for  1901, 


Day. 


1.. 

2.. 

3.. 

4.. 

5- 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
16.. 
16-. 


1 

Jan. 

Feb. 

Mar. 

o.eo 

0.80 

1.20 

.eo 

.80 

1.80 

.60 

.80 

1.20 

1.00 

.80 

1.10 

1.00 

.76 

1.10 

2.00 

.75 

1.10 

:?l 

.75 

1.10 

.75 

1.10 

.75 

.75 

1.00 

.70 

.70 

1.10 

.70 

.00 

i.ao 

.70 

.flO 

1.20 

.7») 

.80 

1.10 

.70 

.65 

1.10 

.70 

.75 

1.00 

.75 

2.^ 

1.00 

Apr.  I  May  June. 


0.80 
.80 
.80 
.80 
.70 
.70 
.70 
.70 
.70 
.60 
.00 
.60 
.90 
1.00 
1.00 
.90 


1.20 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
20 
20 
20 
20 
40 
1.60 
1.50 


l.dO 

i.ao 

1.90 

I.ao 

1.30 
1.20 
1.20 
1.20 
1.30 
1.30 
50 
50 
50 
50 
50 


1. 
1. 
1. 
1. 
1. 


1.50 


Day.         Jan. '  Feb.  Mar.  Apr. 


18... 

19.. 

20.- 

21... 

22... 

23... 

24.. 

26.. 

26.. 

27.. 

28.. 

29... 

80.. 

81... 


66     1.00      .90 


.60 
.80 
.80 
.70 


1.00 
1.30 
1.40 
1.30 


.701  1.30 
.70  i  1.60 


.75 
.80 
.86 
.86 
.85 
.80 
.80 


1.50 


30 
20 
20 


.80 
.80 
.80 
.80 
.70 
.70 
.70 
.70 
.70 
.80 
.80 
.80 
.80 


0.70     2.00     0.90     0.90 


.90 
.90 
.80 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
1.00 


May 


1.50 
1.50 
1.60 
1.50 
1.50 
1.60 


1.50 


1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.30 


June. 


1.60 
1.60 
1.70 
1.70 
1.70 
1.60 
1.60 
1.60 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 


WILLOW   CREEK  NEAR  STANDI8H,  CAL. 

This  station,  established  by  L.  H.  Taylor  on  June  4,  1900,  is  at  the 
highway  bridge  about  4  miles  west  of  north  from  the  post-office  at 
Standish,  and  about  1^  miles  north  of  Susan  River.  It  is  described 
in  Water-Supply  Paper  No.  51,  page  407.  No  measurements  were 
made  of  the  discharge  of  this  stream  during  the  year  1901,  and  the 
station  was  discontinued  on  December  31. 

Daily  gage  height,  in  feet,  of  Willow  Creek  near  Standish,  Cal.,for  1901, 


Day. 


1 


3 
4 

5 
6 
7 
8 
9 

10 

11  . 

12 

13 

14 

15 

16 

17 

18. 

19 

21) 

21 

22 

23 

24 

25 

26. 

27. 

28. 

29. 

.3(1. 

31 


Jan. 


4.30 
4.00 
8.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 


4. 
4. 
4. 
4. 


3.90 
8.90 
20 
40 
60 
90 
4.60 
4.00 
4.80 
4.60 
4.60 
4.90 
5.00 
6.20 
4.90 
4.66 
4.60 
4.60 
4.50 
4.40 
4.40 


Feb. 


4.40 
4.40 
4.00 
4.00 
3.90 
8.90 
3.90 
3.90 
8.90 
8.90 
3.80 
3.80 
8.80 
3.90 
3.90 
3.90 
5.80 
5.80 
8.00 
8.00 
8.40 
8.40 
8.20 
8.20 
8.00 
7.90 
7.80 
7.60 


Mar. 


7.50 
7.40 
7.40 
7.20 
7.00 
7.00 
6.90 
6.80 
6.80 
6.80 
6.80 
6.60 
6.60 
6.60 
6.60 
6.60 
5.40 
5.40 
5.20 
5.20 


Apr".  May. 


80 
80 
80 
80 
60 
60 
60 


4.60 
4.60 
4.60 
4.50 


4.60 
4.55 
4.55 


fiO 
50 
60 
50 
20 
20 
20 
00 
00 
4.00 
4.00 
4.00 
4.00 
4.00 


00 
00 
00 
00 
00 
00 

3.  a) 

8.40 
3.60 
8.90 
4.25 
4.25 
4.00 


4.00 
4.00 
4.10 
4.10 
4.10 
4.10 
4.00 
4.00 
4.00 
4.00 
3.90 
3.90 
8.90 
8.90 
8.80 
3.80 
3.80 
3.80 
3.80 
3. 70 
3.70 
3.60 
3.60 
3.85 
86 
70 
70 
3.70 
3.70 
8.70 
8.70 


June. 


July. 


3. 
3. 
3. 


3.70 
3.70 
8.70 
8.70 
3.60 
8.60 
3.60 
3.60 
3.60 
8.60 
3.60 
3.80 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.65 
3.65 
3.«) 
3.65 
3.65 
3.65 
3.65 
3.65 
3.65 
4.60 
3.90 
8.90 


3.90 
8.90 
3.60 
3.60 
3.60 
3.60 
3.60 
8.60 
8.60 
3.70 
8.70 


3. 
3. 


70 
70 


Aug.  Sept.  Oct. 


I 

^7^  I 


3.70 
3.70 
8.70 
3. 70 
3.70 
3.70 
3.70 
3,70 
8.70 
3.70 
3.70 
3.70 
3.80 
3.80 
3.81) 
3.80 
3.00 
3.40 


8.55 
8.55 
3.55 
8.55 
8.56 
3.55 
8.55 
8.55 
8.65 
3.55 
8.55 
3.  .55 
3.55 
3.55 
3.  .55 
3.55 
8.55 
3.55 
3.55 
3.55 
3.55 
3.55 
3.55 
3.  .55 
3.55 
3.55 
3.60 
3.50 
3.50 
3.50 
3.50 


.3.60 
4.20 
4.00 
3.90 
8.90 
8.90 
4.00 
4.30 
4.30 
4.00 
3.80 
8.80 
3.80 
3.80 
3.80 
3.80 
3.80 
8.80 
3.80 
3.80 
3.80 
3.80 
8. 90 
3.90 
3  90 
3.90 
3.90 
4.00 
4.00 
4.00 


4.31) 


30 
30 
20 
20 
20 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 


30 
30 
30 
.35 

a5 

35 
35 
4.35 
4  35 

4.:i5 

4.70 
4.70 
5.00 
5.00 
5.00 
4.90 
4.90 
4.70 
4.36 


Nov. 


4.36 


35 
35 
:i5 
35 
.35 
% 
85 

a5 

35 
35 

4.:« 

4.% 
4.35 
4.«> 
4.% 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.75 
4.75 
4.75 
4.75 
5.00 
5.60 
5.60 
5.60 


Dec. 


6.60 
6.60 
6.60 
.5.70 
.5.80 
6.00 
6.00 
6.00 
6.00 


6. 
5. 


5. 
5. 


70 
70 
.5.60 
5.60 
5.60 
.5.60 
.5.60 
.5.60 
.5.60 
.5.00 
tt) 
00 
.5.00 
.5.00 
6.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 


SUSAN  RIVER  NEAR  SUSANVILLE,  CAL. 

This  station  is  about  three-fourths  of  a  mile  southwest  of  the  town, 
at  the  electric-light  plant.     It  was  established  by  L.  H.  Taylor,  June 
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3, 1000,  and  is  described  in  Water-Supply  Paper  No.  51,  page  408.  A 
short  distance  above  the  station  a  small  irrigating  ditch,  known  as 
the  *'  Masten  ditch,"  is  taken  out  on  the  right  bank  of  the  stream.  Near 
its  head  is  a  flume  in  which  a  gage  has  been  placed  from  which  the 
gage  record  here  given  has  been  obtained.  During  1901  measure- 
ments were  made  of  the  discharge  of  the  river  at  Susanville,  under 
the  direction  of  L.  H.  Taylor,  as  follows : 

List  of  discharge  ineasurements  of  Susan  River  near  Susanville,  Cal. 


Date. 


March  16. 
April  5 . . 


1901. 


Oajf© 
I  height. 

'      Feet. 
I         4.:)0 
4.00 


Dis- 
charge. 


Sec.-fi. 
274 
178 


May^. 
June  7 


Date. 


1901. 


Dis- 
charge. 

Sec.-ft. 
351 

84 


Daily  gage  JuHght,  in  feet,  of  Susan  River  near  Snsanville,  Cat,,  for  1901, 


1.... 

2.... 

3..-. 

4.... 

6.-.. 

8.... 

7..-. 

8.... 

9-... 
10..-. 
11..-. 
12.... 
13.... 
14..-. 
15.... 
16.... 
17.... 
18-... 
19... 
20... 
21.... 
22... 
23... 
24... 
25... 

aj-... 

27.... 
28--- 
29-.-. 
30--. 
31.... 


Day. 


Jan.  I  Feb.  i  Mar. 


3.20 
3.20 
3.20 
8.20 
3.20 
8.30 
8.30 
8.30 
8.25 
8.25 
3.25 
3.26 
8.20 
3.20 
8.20 
3.20 
8.20 
3.20 
3.20 
3.20 
8.20 
8.15 
8.15 
8.10 
8.10 
8.10 
8.10 
3.10 
8.10 
3.10 
8.10 


3.10 
3.10 
8.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
8.10 
3.10 
3.10 
8.20 
3.30 
3.70 


5.65 
5.45 
5.05 


85 
15 
05 
95 
10 
4.80 
6.30 
5.86 
5.65 
5.20 
5.60 
5.70 


95 
90 
90 
00 
75 
4.75 
4.56 
4.50 
4.45 
4.20 
4.25 
4.30 
4.20 
4.20 
4.15 
4.15 


15 
22 
30 
23 
25 
55 
50 
45 
40 
4.25 
4.18 
4.05 


4.10 
4.15 
4.07 
4.00 
4.00 
4.00 
3.90 
3.85 
3.80 
3.80 
3.90 
4.13 
4.35 
4.6r) 
4.75 
4.70 
4.75 


4. 
4. 


5. 

4. 


,80 
,97 
5.05 
5.05 
.05 
,ft5 
4.90 
5.00 
4.95 
4.87 
4.78 
5.45 
4.97 


May.  June, 


4.90 
4.88 
4.87 
4.85 
4.85 
4.98 
4.95 
6.00 
5.00 
5.05 
5.(18 
5.07 


5. 
5. 


10 
10 


5.00 


4.95 
4.90 
4.83 
4.72 
4.68 
4.45 


20 
25 
20 
25 
13 
10 
05 
05 
00 


3.95 


3.92 
3.90 
3.85 
3.80 
8.72 
3.65 
3.63 
3.55 
3.50 
3.40 
3.30 
3.25 
8.20 
3. 15 
3.15 
3.10 
3.10 
3.10 
8.05 
3.00 
2.95 
2.90 
2.85 
2.80 
80 
75 
70 
70 
65 
60 


2. 
2. 
2. 
2. 
2. 
2. 


July. 

Aug.  Sept. 

Oct. 

Nov. 

2.65    2.25 

2.26 

2.20 

2.40 

2.76 

2.25 

2.25 

2.45 

2.35 

2.80 

2.20 

2.20 

2.40 

2.35 

2.76 

2.20 

2.20 

2.30 

2.36 

2.70 

2.20 

2.  a) 

2.30 

2.35 

2.70 

2.15 

2.15 

2.30 

2.36 

2.60 

2.15 

2.15    2.30 

2.35 

2,50 

2.15 

2.15    2.30 

2.35  1 

2.55 

2.15 

2.15  |2.30 

2.35 

2.83 

2.10 

2.15    2.30 

2.35 

2.85 

2.30 

2.10 

2.  a) 

2.35 

2.85 

2.50 

2.10 

2,30 

2.40 

2.83 

2.50 

2.10 

2.30 

2.40 

2.80 

2.60 

2.10 

2.30 

2.40 

280 

2.60 

2.10 

2.30 

2.40 

2.80 

2.45 

2.15 

2.30 

2.40  i 

2.80 

2.50 

2.05 

2.30 

2.40 

2.80 

2.45 

2.06 

2.30 

2.40 

2.78 

2.45 

2.05 

2.30 

2.40 

2.75 

2.40 

2.06 

2.30 

2.40 

2.70 

2.40 

2.06 

2.30 

2.45 

2.70 

2.40 

2.16 

2.30 

2.45 

2.70 

2.40 

2.25 

2.30 

2.50 

2.70 

2.40 

2.30 

2.35 

2.55 

2.68 

2.35 

2.25 

2.36 

2.60 

2-63 

2.40 

2.20 

2.40 

2.80 

2.5:^ 

2.35 

2.20 

2.40 

2.70 

2.43 

2.30 

2.20 

2.65 

3.60 

2.40 

2.30 

2.20 

2.50 

a  65 

2.35 

2.30 

2.20 

2.50 

3.25 

2.30 

2.30 

2.60 

Dec. 


3.05 

a50 
a76 

4.06 
4.80 
4.25 
3.85 
3.72 
8,50 

3.:i7 

2.9:2 
2-«5 
2.>«l 


75 


2 

2.75 

2.711 

2.70 

2.65 

2.60 

2.60 

2.55 

2.65 

2.50 

2.5) 

2.>'> 

2-45 

2.45 

2.40 

2.40 

2.40 


Daily  gage  height^  in  feet,  of  Hasten  ditch  near  Susayitnlle,  Cal.,  for  1901. 


Day. 


July.  I  Aug.  Sept 


1 

2 

3 

4 

6 1 

6 , 

7 ' 

8 1 

9 

10 1 

H ; 

12 ' 

13 

14 

15 

16 

I 


0.80 

.80 

.80 

.80 

.80 

.90 

.90 

.90 

.80 

.70 

1.10 

1.10 

1.10 

,  1.10 

!  1.10 

1.10 


Oct. 

Nov.' 

0.90 

0.80 

1.06 

.80 

l.(X) 

.80 

.80 

.70 

.80 

.70  1 

.80 

.70 

.80 

.70 

.80 

.70  ' 

.80 

.70 

.80 

.70 

.80 

.80 

.80 

.80 

.80 

.80  1 

.80 

.80 

.80 

.80  1 

.80 

.80  1 

Day. 


July.  I  Aug. ,  Sept.  Oct. 


Nev. 


17 

1 
1.10     0.90 

0.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.90 
.90 
.80 
.80 

O.J^t 

18 

1.10 

1.10 

1.10 

I.IO 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.90 
.90 
.90 
.9^) 
1.00 
.95 
.96 
.95 
.90 
.90 
.90 
.90 
.90 

.«• 

19 1 

-HO 

20 

.>«» 

21 1 

.«» 

22 

.90 

23 

.90 

24 1 

.00 

25 

.90 

28 

27 

28 

1.10 
.80 
.60 
.40 
.40 
.40 

l.rti 

29 

30 

31 

INTEKIOB   BASIN    DRAINAGE. 
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BEAR  RIVER  AT  BATTLECREEK,  IDAHO. 

This  station,  established  October  11, 1889,  is  about  10  miles  north  of 
the  Utah-Idaho  boundary  line,  and  is  described  in  Water-Supply  Paper 
No.  51,  page  409.  The  station  is  of  considerable  importance  from  the 
fact  that  its  location  is  near  the  Utah-Idaho  line,  and  the  measure- 
ment's there  will  indicate  the  volume  of  water  that  passes  from  Idaho 
into  Utah.  During  1901  a  large  canal  wjis  completed,  appropriating 
the  waters  of  the  Bear  about  8  miles  below  Soda  Springs  in  suflBcient 
quantity  to  irrigate  about  35,000  acres  of  very  fine  land  in  that  locality. 
Results  of  measurements  for  1900  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  407.  During  1901  the  following  meas- 
urements were  made  by  G.  L.  Swendsen: 

List  of  discharge  rneasurements  of  Bear  River  at  Battlecreek,  Idaho, 


Date. 


1901. 

January  90 

Febroar7  23 

Marches 

AprU28 

Do 

May  13 


Qase 
heignt. 

Di»- 
charge. 

Feet. 

Sec.-ft. 

1.66 

504 

2.50 

863 

2.35 

842 

3.80 

2,128 

3.30 

2,001 

3.97 

2,850 

Date. 


1901. 

June  25 

July  27 

Aiigru8t22 

September  16 . . 
November  18  . . 


Gage 
height. 


Feet. 
1.90 
1.40 
1.60 
1.40 
1.66 
1.75 


Dis- 
charge. 


Sec.-ft. 
721 
419 
490 
435 
611 
526 


Daily  gojge  height,  in  feet,  of  Bear  River  at  Battlecreek,  Idaho,  for  190 L 


Day. 


1-. 

2.. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10.. 
11.. 
12. 
13. 
14. 
15. 
16. 
17- 
18. 
19- 
20. 
21. 
22. 
23- 
24. 
25. 
26. 
27. 
28. 
29. 
?0. 
31. 


Jan. 


1.55 
1.55 
1.55 


1.55 
1.55 
1.55 
1.55 
1.55 
1.65 
1.55 
1.55 
1.55 
1.55 
1.65 
1.55 
1.55 
1.55 
1.55 
1.56 
1.55 
1.55 
1.56 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.58 
1.55 


Feb. 


1.66 
1.65 
1.55 
1.56 
1.56 
1.55 
1.55 
1.55 
1.55 
1.55 
1.56 
1.55 
1.55 
1.55 
1.55 
1.55 
1.56 
1.65 
1.55 
1.55 
2.98 
2.66 
2.40 
2.(B 
2.08 
2.22 
2.33 
2.40 


Mar. 
2.43 

Apr. 

1 

2.40 

2.56 

2.40 

2.55 

2.40 

2.56 

2.40 

2.55 

2.40 

2.55 

2.40 

2.00     2.40 

2.60     2.40 

2.65     2.40 

2.75 

2.40 

2. 
2. 
2. 
2. 


2.77 
2.87 
98 
95 
82 
73 
2.63 
2.50 
2.43 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 


3.80 
3.88 
3.93 
4.13 
4.25 
4.15 
4.20 


2.40 
2.43 
2.50 
2.77 
2.90 
3.00 
3.10 
3.15 
3.20 
3.28 
3.30 
3.35 
3.37 
3.41^ 
3.47 
3.65 
3.82 
3.85 
3.90 
8.85 


4. 
4. 
4. 
4. 
4. 
4. 
4. 


20 
20 
15 
22 
25 
20 
12 


4.00 


05 
10 
10 
10 
10 
10 
(fi 
05 
3.98 
3.92 
3.90 
3.88 
3.95 
3.95^ 
8.90 
3.80 


4. 
4. 
4. 
4. 

4. 
4. 
4. 
4. 


3.70 
3.72 
3.65 
3.58 
3.53 
3.45 
3.40 
3.35 
3.28 
3.13 
3.00 
2.90 


2. 
2. 
2. 
2. 
2. 


75 
60 
55 
48 
42 
2.40 
2.37 
2.35 
2.:j5 
2.35 
2.;«) 
2.28 
2.18 
2.15 
2.08 
2.00 
2.a) 
1.95 


July. 


1.85 

1.77 

1.75 

1.70  I 

1.68  ■ 

1.&5 

1.65 

1.63 

1.60 

l.flO 

1.57 

1.65 

1.55 

1.55 

1.53 

1.50 

1.47 

1.45 

1.45 

1.4:j 

1.40 

1.40 

1.38 

l.Jfi 

l.a'i 

l.:« 

1.85 
La-) 
1.33 
1.30 
1.30 


Aug.  Sept. 


l.;«) 

\.m 

1.3() 

!.:« 

1.30 
1.30 
1.30 
1.35 
1.35 
1.35 
35 
35 
35 


1. 
1. 
1. 


1.35 
1.36 
1.35 
1.38 
1.40 
1.40 
1.40 
1.40 
1.40 


1.40 
1.40 

i.a5 

1.35 

l.:« 

1.35 
1.35 
1.35 
1.35 


La*) 
1.35 
1.30 
1.30 

i.:« 

1.30 
1.30 
1.80 
1.35 
l.:« 
1.JJ5 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 


Oct. 


1.60 
1.50 
1.50 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
\.H) 
1.50 
1.55 
1.55 
1.55 
1.68 

i.eo 

1.00 
1.00 
1.60 
1.60 
1.60 
1.00 
1.70 
1.70 
1.70 
1.70 
1.70 


1. 
1. 
1.70 


70 
70 


70 
70 
7( 
1.70 
1.70 
1.70 
1. 
1. 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.55 
1.60 
1.60 
1.60 
1.80 
1.60 
1.65 
1.65 


1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1. 70 
1.70 


De<r 


1.70' 
1.70 
1.80 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 


90 
90 


1.83 


1. 
1. 
1. 
1. 


73 
63 

00 
60 
1.60 
1.60 
1.60 

i.eo 

1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
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CUB  RIVEB  AT  FRANKLIN,  IDAHO. 

This  gaging  station,  established  July  23,  1900,  is  a  short  distance 
above  the  head  gates  of  the  Lewiston  canal,  and  is  described  in  Water- 
Supply  Paper  No.  51,  page  410.  Results  of  measurements  for  1900 
are  published  in  the  Twenty-second  Annual  Report,  Part  IV,  page  408. 
The  station  was  discontinued  during  the  early  part  of  1901.  A  meas- 
urement was  made  by  G.  L.  Swendsen  January  21, 1901,  when  the 
discharge  was  47  second-feet  and  the  gage  height  1.5U  feet. 

LOGAN  RIVER  NEAR  LOGAN,  UTAH. 

This  station,  established  June  1,  1896,  is  in  the  river  canyon  about 
2  miles  east  of  Logan  and  is  described  in  Water-Supply  Paper  No.  ol, 
page  411.  During  the  low- water  season  the  entire  supply  of  the  river 
is  used  for  irrigation.  Within  the  last  two  years  it  has  become  very 
prominent  as  a  source  of  water  power,  and  a  large  electric  plant  utiliz- 
ing the  entire  low- water  supply  under  a  head  of  220  feet  furnishes 
power  to  Salt  Lake  City  and  a  number  of  the  large  mining  camps 
of  the  State.  It  is  operated  on  the  same  circuit  and  in  conjunction 
with  a  similar  plant  on  the  Provo  River. 

A  study  of  the  results  on  the  Logan  River  for  a  period  of  four  or 
five  years  shows  a  remarkable  decrease  in  the  low-wat«r  discharge 
and  a  change  in  the  occurrence  of  maximum  flow  from  late  in  June  to 
the  middle  of  May.  The  entire  watershed  is  a  public  range,  and  by 
the  unrestricted  grazing  of  thousands  of  sheep  has  been  stripped  of 
nearly  all  its  vegetation,  destroying  many  of  nature's  provisions 
for  water  preservation.  With  present  conditions  continued  great 
injury  to  irrigration  interests  is  sure  to  result. 

Results  of  measurements  for  1900  will  be  found  in  the  Twenty- 
second  Annual  Report,  Part  IV,  page  408. 

During  1901  the  following  measurements  of  discharge  were  made 
by  G.  L.  Swendsen: 

lAst  of  discharge  meamirements  of  Logan  River  near  Logan,  Utah, 


Date. 


January  223. 
Febiaiaryao. 
March  19... 

April  2» 

May  25 

June  23 


1901. 


Gaffe 

Dis-      i 

height. 

charge. 

Feet. 

Sec.-ft. 

2.65 

161 

2.00 

106 

2.42 

140 

3.30 

400  i 

4.03 

861 

3.50 

332 

Date 


1901 
July  30 
August  21 
September  7 
October  25 
November  25 
December  22  • 


Qa.ee 
height. 


Dis- 
charge. 


»ExcluHive  of  water  UHecl  by  HerculeH  Power  Company.    Total  discharge,  155. 
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Daily  gage  height,  in  feet,  of  Logan  River  near  Ixygan,  Utah,  for  1901, 


Day. 


Jan. 


1 

^  flO 

2 

2  00 

3. 

2,00 

4 

2.00 

5 

2  00 

6 

2.60 

m 

i . .. 

2.  a) 

8 

2.50 

9 

2.70 

10 

2.55 

11 

2.60 

1:2 

2.60 

13 

2.55 

14 

2.55 

15 

16 

2.55 
2  50 

17 

2.50 

18 

2.50 

19 

2.50 

20 

2  55 

21 

2.55 

22 

2.55 

23 

24 

2.55 
2  55 

25 

2.55 

2.55 

27 

2  55 

38 

2.50 

29 

2.50 

30 

2.40 

31 

2.45 

Feb. 


2.50 
2.50 
2.50 
2.50 


2. 
2. 
2. 
2. 


50 
50 
50 
50 


2.50 


2. 
2. 
2. 
2. 


50 
50 
60 
50 


2.50 


2. 
2. 


50 
55 
2.55 
2.55 
2.55 
2.55 
2.55 
2.55 
55 
55 
55 
60 
2.  ft) 
2.00 


2. 
2. 
2. 
2. 


2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.55 
2.55 
2.55 
2.60 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.60 
2.60 
2.50 
2.60 


2.65 


2. 
2. 


2. 
2. 
2. 
2. 
2. 
2. 
2. 


50 
50 
50 
50 
50 
50 
50 


55 
55 
2.55 
2.55 
2.55 
2.60 
2.60 
2.80 


2. 
2. 
2. 
2. 
2. 


70 
70 
70 
80 
80 
2.85 
2.85 
2.90 
8.00 
8.05 
3.10 
3.20 
3.80 
3.20 
3.30 
3. 10 
3.20 
3.40 


May.  June.  July. 


3.40 
3.40 
3.35 
3.35 
3.40 
3.40 
3.40 
3.45 
3.60 
3.85 
8.90 
00 
10 
80 
40 
45 
50 
4.60 
4.70 
4.70 
4.60 
4.40 
4.20 
4.05 
4.10 
4.20 
4.30 
4.20 
4.20 
4.20 
4.10 


4.00 
4.00 
4.00 
3.90 
3.90 
3.90 
3.a5 
3.85 
3.a5 
8.80 
3.80 
8.75 
3.75 
8.75 
8.70 
8.70 
3.70 
8.65 
3.65 
3.60 
8.60 
3.60 
8.55 
3.55 
3.55 
3.50 
3.50 
(a) 


8. 
3. 
8. 


8.15 
8.15 
10 
10 
10 
3.05 
8.05 
8.05 
8.05 
8.05 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
8.00 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 


Aug. 


2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.85 
2.t5 
2.85 
85 
85 
85 
2.85 
2.86 
85 
85 

a5 

85 


Sept. 


Oct.  *Nov. 


2. 
2. 
2. 
2. 
2. 
2. 


2. 
2. 
2. 
2. 


85 
80 
80 
80 
80 
80 
2.80 
2.80 
2.80 
80 
80 
80 
80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
80 
80 
80 
80 
80 


2.80 


2.80  2.70 
2.75  2.70 
2.75  2.70 
«.75  '  2.70 
2.75  2.70 
2.75  ,  2.70 
2.75  ,  2.70 
2.75  :  2.70 
2.75  •    2.70 

2.75    

2.75    

2.75   

2.75    

2.75    

2.75    

2.75    

2.75  ' 

2.75    

2.76  ' 

2.75  i 

2.75  I 

2.70   

2.70   

2.70   

2.70   

2.70    

2.70   

2.70    

2.70   

2.70    

2.70   

i 


a  Gage  washed  out. 
BLACKSMITH   FORK   AT   HYRUM,    UTAH. 

This  station  was  established  by  George  L.  Sweudsen  July  19, 1900. 
It  is  near  the  toUgate  at  the  mouth  of  the  canyon  and  is  described  in 
Water-Supply  Paper  No.  51,  page  412.  Six  irrigation  canals  and  one 
large  power  plant  are  supplied  by  this  river,  and  during  the  irrigation 
season  the  entire  flow  is  utilized.  Within  the  last  year  another  canal 
has  been  built  from  this  stream,  and  a  great  interest  has  been  taken 
in  relation  to  investigations  for  reservoirs  to  supply  the  shortage  of 
water  in  August  and  September.  Results  of  measurements  for  1900 
will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV,  page  409. 
During  1901  the  following  measurements  were  made  by  G.  L.  Swend- 
sen  and  W.  D.  Beers: 

List  of  discharge  measurements  of  Blacksmith  Fork  at  Hyrum,  Utah, 


Date. 

1901. 

Jauuary  26 

February  27 
March 
April  27 
June  24. 
July  19. 


Gage 
height. 

Feet. 
2.88 
3.00 
2.90 
3.60 
8.30 
3.10 


Dis- 
charge. 


Sec 


-ft. 

106 

118 

117 

347 

192 

138 


Date. 


1901. 

August  26 

September  28... 

October  26 

November  25... 
December23 


Qage 
height. 

Feet. 
3. 10 
8.00 
3.00 
2.95 
2.95 


Dis- 
charge. 


Sec.-ft. 
Ill 
132 
121 
107 
126 


120 
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Daily  gage  height,  in  feet,  of  Blacksmith  Fork  at  Hyrum,  Utah,  for  19()L 


Day. 


1 

2 

3 

i 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

IH 

19 

20 

21 

22 

28 

24 

25 

26 

27 

28 

29 

80 

81 


Jan. 


2.80 
2.90 
8.05 
3.00 
8.00 
3.00 
8.00 
3.05 
2.90 
2.90 
3.00 
8.00 
3.00 
3.00 
3.00 
3.00 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.00 
2.90 
2.90 
2.90 
2.90 
2.90 
2.80 
2.90 


Feb. 


2. 
2. 
2. 
2. 
2. 
2. 


2.80 
2.90 
2.90 
90 
90 
90 
80 
80 
90 
2.90 
2.80 
2.80 
2.90 
2.90 
2.90 
2.90 
2.80 
2.80 
2.90 
2.00 
8.00 
2.00 
2.90 
3.00 
2.90 
3.00 
8.10 
3.10 


Mar. 


3.20 
3.20 
8.20 
8.10 
8.10 
8.10 
3.20 
3.10 
3.10 
3.00 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.00 
2.00 
2.90 
2.90 
2.00 
90 
90 
90 
90 
90 
90 
2.90 
2.90 
2.90 


2 
2. 
2. 
2. 

2. 
2. 


Apr. 


2.90 
2.00 
2.00 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
3.00 
3.00 
3.10 
3.20 
3.20 
3.20 
3.20 
3.20 
80 
80 
3.30 
3.10 
3.10 
3.20 
3.20 
3.10 
3.20 
2.90 
2.90 
3.00 
2.90 


3. 
3. 


May.  I  June 


3.40 
3.60 
3.40 
3.50 
3.50 
3.50 
3.50 
3.40 
3.80 
3.20 
3.20 
3.20 
3.10 
3.00 
3.00 
3.10 
3.00 
3.00 
3.10 
3.00 
2.90 
00 
90 
3.00 
2.90 
2.90 
2.80 
2.90 
3.40 
3.50 
3.90 


2. 
2. 


8.60 
3.50 
8.50 
3.80 
3.20 
8.30 
3.40 
3.60 
3.40 
3.40 
3.80 
3.30 
3.40 
3.20 
3.20 
3.20 
3.20 
3.20 
8.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 


July. '  Aug. 


3.20 
a20 
8.20 
3.20 
3.20 
3.20 
8.20 
3.20 
3.10 
3.10 
3.10 
8.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
8.10 
3.10 
8.10 
3.10 
8.10 
3.10 
8.10 
3.10 
3.10 
8.10 
3.10 
3.10 
8.10  ! 


3.20 
3.20 
3.20 
3.20 
8.20 
3.20 
3.20 
3.10 
3.10 
3.10 
3.10 
3.10 
8.10 
8.10 
3.10 
3.10 
3.10 
3.10 
8.10 
3.20 
8.20 
8.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
8.10 
3.10 


Sept.  Oct.    Nov.:  Dec 


3.10 
3.10 
3.10 
8.10 
8.10 
3.10 
8.10 
3.10 
3.00 
8.00 
3.00 
8.00 
8.00 
3.00 
8.00 
3.00 
3.00 
3.00 
3.00 
3.00 
8.00 
3.00 
3.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 

aoo 


3.00 

aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
a  (JO 
aoo 
aoo 
aoo 
aoo 
aoo 
a  60 
a  50 
aoo 
aoo 


aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 


aoo 
aoo 
aoo 
aoo 
am 
aui 
aoo 
aoo 
aoo 
aoo 
aoo 
auo 
aoo 
aoo 
aoo 
a  a) 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
au) 
aoo 

,00 
.00 

aoo 

2.92 
2.92 
2.90 


3. 

a 


BEAR  RIVER  NEAR   COLLIN8TON,  UTAH. 

This  station,  established  July  1,  1889,  is  about  4  miles  above  the 
railroad  station  at  Collinston,  2  miles  east  of  the  town  of  Fielding, 
Utah,  and  below  the  head  works  of  the  Bear  River  canal.  It  is 
described  in  Water-Supply  Paper  No.  51,  page  413.  A  canal,  now 
nearly  completed,  will  divert  water  a  considerable  distance  above  the 
Battlecreek  station  to  irrigate  a  large  tract  of  land  on  the  west  side 
of  Cache  Valley.  Its  operations  will  greatly  modify  the  discharge  at 
the  Collinston  station  during  the  next  season.  During  the  la«t  year 
the  discharge  at  this  station  reached  the  lowest  stage  on  record,  less 
than  one-half  the  minimum  for  the  preceding  year.  Work  is  pro- 
gressing very  rapidly  on  the  east  branch  of  the  Bear  River  canal,  and 
its  appropriation  will  entirely  exhaust  the  low-water  supply  of  the 
Bear  at  this  point.  Results  of  measurements  for  1900  will  be  found 
in  the  Twent^'-second  Annual  Report,  Part  IV^,  page  410.  During 
1901  the  following  discharge  measurements  were  made  by  G.  L. 
Swendsen : 


List  of  discharge  measurements  of  Bear  River  near  Collinston,  Utah. 


Date. 


1901 

February  18 

May  27 

July  81 


Feet. 
1.80 
4.22 
.52 


Gaffe     I     Dis- 
heignt.  '  charge. 


Sec.-ft. 

1,415 

4,274 

264 


Date. 


1901. 

I  August  80 

September  14 . . 
October  21 


Gage 
height 


Feet. 
0.96 
.90 
1.50 


Di»- 
oharge. 


I 


Ser.-ft. 
ST 
3K 

9;^ 
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Daiiy  gage  height,  in  feet,  of  Bear  River  near  Collinston,  Utah,  for  1901. 


Day. 

Jan. 
1.36 

Feb. 

Mar. 

Apr. 

May. 

3.86 

June. 
3.90 

July. 
1.45 

Ang. 

_ 

0.60 

Sept. 
0.95 

Oct. 
1.30 

Nov. 

Dec. 

1 

1.70  3.30  ,  2.25 

1.00 

1.75 

2 

1.36 

1.00  3.30  ,  2.25  ;  3.90 

3.76 

1.40 

.60 

.06 

1.30 

1.56 

1.76 

S 

1.60 

1.00  2.90  1  2.26  ;  4.10 

3.70 

1.40 

.50 

.90 

1.86 

1.65 

1.86 

4 

1  on 

1.75  2.70 

2.30  .  4.20 

aoo 

1.30 

50 

.90 

1.40 

1.55 

1.86 

5 

1.75 

1.80  2.50 

2.30  4.50 

3.60 

1.20 

.56 

.06 

1.40 

1.65 

1.06 

S 

1.86 

1.80  2.60 

2.26  4.80 

3.40 

1.20 

.00 

.95 

1.45 

1  60 

1.00 

7 

2.10 

1.80  2.50 

2.30  4.70 

3.30 

1.16 

.06 

.95 

1.60 

1.50 

1.90 

8 

2.00 
1.96 

1.75  2.60 

9  30  4  70 

3.26 
3.10 

1.15 
1.15 

.70 
.70 

.95 
.90 

1.60 
1.50 

1.56 
1  55 

1.80 

9 

1.70'  2.50  1  2.30  4.70 

1.80 

10 

1.85 

1.00  2.00  2.30  4.70 

2.90 

1.10 

.70 

.90 

1.45 

1.00 

1.70 

11 

1.70 

1.00  2.80  2.30  4.70 

2.75 

1.10 

.70 

.90 

1.45 

1.05 

1.06 

12 

1.70 

1.00 

2.90  2.30  '  4.75 

2.05 

1.06 

.70 

.90 

1.45 

1.05 

1.00 

13 

1.80 

1.00 

3.00  2.40  1  4.75 

2.50 

1.06 

.70 

.90 

1.45 

1.70 

1.55 

14 

1.90 

1.00 

2.90  2.00  .  4.75 

2.40 

1.00 

.70 

.90 

1.45 

1.70 

1  50 

15 

1.90 

1.66 

2.80  2.80  4.75 

2.30 

1.00 

.75 

.95 

1.50 

1.05 

1.50 

16 

1.80 

1.80 

2.70  8.  a)  4.75 

2.20 

1.00 

.80 

.05 

1.60 

1.05 

1.56 

17 

1.80 

1.80 

2.00  3.00 

4.75 

2.10 

1.00 

.80  1  1.15 

1.50 

1.05 

1.06 

1.76 

1.80 

2.50 

3.00 

4.76 

2.50 

.05 

.85 

1. 15 

1.50 

1.70 

1.70 

19 

1.05  1.80 

2.40 

3.  a) 

4.80  :  2.00 

.96 

.90 

1.05 

1.50 

1.70 

1.70 

1.06  1.80 

2.30 

3.00  4.75  2.00  , 

.90 

.95 

1.06 

1.50 

1.70 

1.90 

21 

1.70  ,  2.10 

2.30 

3.20  1  4.80  2.00 

.90 

1.05 

1.05 

1.50 

1.70 

1.00 

1.70  3.10 

2  80 

3.30  4.75  1.96 

.85 

1.01 

1  06 

1.50 

1.70 

1.00 

23 

1.75  3.30 

2.30 

3.40  4.00  1.90' 

.86 

1.01 

1.10 

1.50 

1.70 

1.75 

1.75  3.00 

2.30 

3.40  4.60.1.90, 

.80 

1.01 

1.20 

1.50 

1.70 

1.80 

25 

1.80  2.90 

2.30 

3.00  4.40  1.80 

.75 

.95 

1.25 

1.60 

1.70 

1.80 

» 

1.80  2.90 

2.30 

3.70  3.90  1.70 

.75 

.05 

1.30 

1.50 

1.70 

1.75 

27 

1.80  2.95 

2.30 

3.85  4.00  1.00 

.66 

.05 

1.30 

1.50 

1.70 

1.70 

1.80  3.20 

2.30 

3.80  4.00  1.00 

.65 

.95 

1.35 

1.55 

1.70 

1.00 

29 

1.80  

2.30 

3.80  4.10  1.65 

.9) 

.06 

1.35 

1.55 

1.75 

1.00 

1.75  

2.30 

3.80  4.10  1.50 

.00 

.05 

1.35 

1.5'> 

1.75 

1.00 

31 

1.80  

1 

2.25 

...... 

3.05 

.50 

.96 

1.00 

1.00 

OGDEN  RIVER  AT   OGDEN,  UTAH. 

The  following  record  of  daily  discharge  of  Ogden  River  was  fur- 
nished through  the  courtesy  of  the  Utah  Light  and  Power  Company, 
whicli  maintains  a  dam  on  the  river  for  power  purposes,  and  measures 
the  flow  by  means  of  a  venturi  meter.  Gage  readings  are  taken  also 
at  the  dam. 

Daily  discharge  in  second-feet  of  Ogden  River  at  Ogden,  Utah,  for  1901. 


Day. 

Jan. 

53 
07 
00 

58 
54 
77 
80 

Feb. 

"04 

58 
50 
01 
07 
00 

Mar. 

Apr. 

180 
107 
181 
183 
108 
100 

May. 

June. 

237 
225 
222 
175 

185 
184 
177 

July. 

75 
68 
07 
67 
06 
60 
64 

Ang. 

06 
60 
00 
45 
60 
50 
50 

Sept. 

44 

51 
50 

"40" 
47 
45 

Oct. 

40 
45 
44 

43 

58 
43 
48 

Nov. 

Dec. 

1 

413 
334 
270 
270 
260 
270 
238 

1,130 
1,228 

i,i:« 

1,253 
1,100 
1.062 

04 
07 
66 
05 
00 
00 
03 

02 

2 

74 

3 

08 

4 

08 

5 

00 

0 

77 

7 

172  il,008 

77 

8 

54 

67 

207 

197  ,1,130 

104 

60 

00 

42 

47 

55 

71 

9 

77 

07 

204 

100  |1,226 
109  1,827 

104 

71 

50 

44 

45 

01 

80 

lO 

11 

74 

50 

218 

145 

78 

01 

60 

47 

51 

77 

74 

08 

10:3 

101  1,372 

144 

68 

53 

40 

45 

00 

04 

12 

67 

02 

187 

180  1,302 

135 

65 

62 

40 

•  40 

62 

43 

13 

50 

57 

188 

104  1,301 

127 

60 

62 

47 

42 

03 

14.. 

87 

06 

178 

280  1,170 

124 

68 

05 

40 

40 

03 

44 

15 

68 

03 

171 

320  1,070 

120 

60 

(J7 

41 

40 

00 

43 

10 

03 
55 

205   085 

115 
111 

68 
68 

03 

40 
52 

45 

40 

67 
40 

17 

62 

302 

804 

18 

58 

77 

ia5 

304 

700 

104 

06 

64 

50 

00 

35 

19 

58 

07 

107 

384  \    720 

107 

60 

00 

35 

45 

07 

44 

20 

68 

83 

170 

421  i  600 

105 

01 

00 

40 

40 

03 

67 

21 :... 

ri 

205 

179 

584  '  seo 

104 

60 

09 

48 

52 

65 

40 

22 

72 

210 

187 

060 

510 

80 

60 

07 

37 

48 

00 

84 

23 

98 
70 
77 

n 

188 
140 
213 
275 
536 
425 

200 
207 
200 
204 
191 
198 
186 
184 
165 

"806' 
080 
1,0118 

848 

442 
J»0 
323 
303 
287 

67 
00 
52 
52 
82 
01 
09 
00 

63 
52 
53 
61 
68 
57 
75 
60 
62 

03 
02 
61 
00 
53 
54 
01 
57 
00 

45 
40 
52 

sa 

50 
01 
47 
40 

40 
43 
40 
52 
38 
08 
84 
&5 
54 

58 
55 
04 
08 
70 
55 
00 
04 



41 

24 

51 

25 

02 

26 

47 

27 

40 

2K 

755  

52 

29 

n 

05 
60 

830 
1,070 

80 

30 

52 

31 

47 

Mean 

00 

127 

217 

423 

010 

120 

65 

00 

48 

40 

02 

50 

122 


OPEKATIONS    AT    RIVEB   STATIONS,  1901. — PART   II.       [mo.W. 


WEBER  RIVER  NEAR  UINTA,  UTAH. 

This  station,  established  in  October,  1899,  is  in  the  canyon,  5  miles 
east  of  Uinta,  on  the  Union  Pacific  Railroad,  immediately  above  the 
narrows  known  as  Devils  Gate.  It  is  described  in  Water-Supply 
Paper  No.  51,  page  414.  Measurements  on  this  stream  have  been 
brought  into  considerable  prominence  during  the  past  year  on  account 
of  the  effort  to  settle  the  complicated  question  of  water  rights  among 
the  fifty  or  sixty  canals  diverting  its  watere.  Results  of  measurements 
for  1900  will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV, 
page  411.  The  following  measurements  were  made  by  G.  L.  Swendsen 
during  1901 : 

Li3t  of  discharge  measurements  of  Wel)er  River  near  Uinta ^  Utah. 


Date. 


1901. 

January  88 

February  22 

March  18 

June  28 


Gage 
height. 


Feet. 
1.66 
2.  HO 
2.20 
1.70 


Dis- 
charge. 


Sec. 


m 

l,0t$2 
668 

aso 


Date. 


Gage 
leigbt. 


heigl 


1901. 

July  £6 

September  13 . . 
November  18... 


Feet. 
1.20 
1.41 
l.» 


Dis- 
charge. 

Sec.-ft. 
141 
172 
14:^ 


Daily  gage  height,  in  feet,  of  Weber  River  near  Uinta,  Utah,  for  19Cfl. 


Day. 


Jan. 


1 

2 

1.50 
1.50 

3 

1  50 

4 

1  50 

6 

1.50 

6 

1.50 

7 

1.50 

8 

9 

1.50 
1.50 

10 

1.50 

11 

1  50 

12 

1.50 

18 

1  50 

14 

1.50 

15 

1,50 

16 

1.50 

17 

1,50 

18 

1  50 

19 

1.50 

20 

1.50 

21 

1  50 

22 

1  50 

28 

1,50 

24 

1.50 

25 

1  50 

26 

1  50 

27 

1  50 

28 

29 

1.50 
1  50 

80 

1  50 

31 

1.60 

Feb. 


1.50 
1.50 
1.50 
1.50 


Mar.  Apr.  May. 


June. 


50 
M) 
50 
50 
50 

\.m 

1.50 
1.51) 
1.50 
1.60 
1.50 
1.85 
2.15 
2.80 
2.80 
2.86 
8.50 
2.80 
2.00 
2.80 
3.35 
3.50 
3.  .50 
3.60 


3.90 
3.90 
3.36 
2.90 
35 
35 
40 
35 
06 
00 
05 
05 
95 
90 
1.90 
1.90 
2.06 
2.10 
2.10 
2.00 
2.(X) 


90 
00 
90 
M) 
90 


1.90 


1.90 
1.90 
1.90 
1.90 


1.90 
1.90 
1.90 
2.05 
1.95 
1.90 
1.90 
1.90 
2.00 
2.10 


2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 


10 
20 
20 
20 
30 
40 
45 
50 
60 
00 
2.65 
2.90 
3.20 
3.5i5 
3.40 
3.40 
3.60 
3.75 
3.85 
4.06 


4.25 

4.40 
4.65 
4.70 
4.70 
4.60 
4.10 
3.90 
3.96 
4.  ft) 
4.25 
4.85 


50 
50 
50 
50 
50 
50 
4.60 
4.35 
4.10 

4.  a) 

3. 85 
3.65 
3.00 
3. 45 
8.5J5 
3.20 
3.05 
3.00 
3.00 


2. 
2. 

2. 
2. 


3.00 
3.00 
96 
76 
60 
66 
2.50 
2.50 
2.45 
2.40 
2.40 
2.40 

2.:« 

2.10 
2.06 
2.00 
2.00 
2.00 

2.  a) 


00 

at 

00 
90 
90 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 


July,  Aug.  Sept. '  Ot*t 


1.70 

i.eo 

1.60 
1.60 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.80 
1.80 
1.80 

i.a) 

1.30 

i.;«) 

1.20 
1.20 
1.20 
1.20 
1.20 
1.20 


1.20  J 
1.20  ' 
1.20  I 
1.2J)  , 
1.20  ' 
1.20  I 
1.20  ! 
1.60  1 
l.flO  , 
1.50  ' 
1.50  I 
1.50  ', 
1.40 
1.40 
1.40 
1.40 
1.40  I 
1.40 
1.40  I 
1.40  ' 
1.40 
40 

10 
1.60 
1.60 
1.00  I 

i.eo  I 

1.60  ' 
1.50  I 
1.50 


40 
40 
40 


1.40 


40 
40 
40 
1.40 
1.40 
1.40 
1.40 
40 
40 
40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.4U 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 


1.5<) 
l-.TO 
1..50 
\.H) 
\.H^ 
1..W 
1.5f> 
\.TiS 
1..W 

l..V> 

1..TI) 

l.a» 
I..-1O 
1..tJ» 

\.:t^ 

1.51) 
\.H\ 
L-'il) 
1.511 
l..i0 

1..V1 

!.»» 

l.a» 
l.en 
i.ai 

l.H) 


SPANISH   FORK   NEAR  MAPLETON,  UTAH. 


This  station,  established  by  C.  C.  Babb  on  May  23,  1900,  is  in  the 
canyon  of  the  river  3  miles  above  the  Rio  Grande  Western  Railway 
station  at  Mapleton,  and  a  short  distance  above  the  head  of  the  upper 


INTERIOR   BASIN   DRAINAGE. 
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canal  diverting  water  from  the  riyer.  It  is  described  in  Water-Sup- 
ply Paper  No.  51,  page  415.  The  station  was  discontinued  November 
1, 1901.  The  stream  furnishes  water  for  the  irrigation  of  some  of  the 
best  lands  of  Utah  County,  and  during  the  past  season  of  general  low 
water  has  proved  an  exception  to  the  general  rule,  maintaining  a 
fairly  uniform  discharge  during  the  entire  summer.  This  condition 
Ls  probably  due  to  the  fact  that  the  drainage  area  is  not  a  public 
range.  A  measurement  was  made  by  G.  L.  Swendsen  August  12, 1901, 
the  discharge  of  that  date  being  95  second-feet  and  the  gage  height 
2.09  feet. 

Daily  gage  height^  in  feet,  of  Spanish  Fork  near  Mapleton,  Utah,  for  190J. 


Day. 


Jan. '  Feb. 


Mar. '  Apr. 


1-. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17 
18. 
19. 

ao.. 

21.. 

22. 

23.. 

24. 

25.. 

2S.. 

27.. 

28.. 

29.. 

30.. 

a.. 


•2. 
■2. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 
M. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 


25 
65 

70 
70 
70 
75 
85 
80 
70 
65 
90 
80 
75 
75 
80 
80 
86 
75 
80 
70 
80 
80 
86 
80 
80 
85 
70 
80 
80 
80 
80 


1.80  ' 

1.75 : 

1.80 
1.80 
1.85 
1.80 
1.86 
1.80 
1.70 
1.75 


66 
76 
86 


2. 
2. 


1.80  i 
1.80 
1.85 
2.01 
45 
85 
3.28 
2.80 
2.76 
2.23 
2.25 
2.15 
2.25 
2.16 
2.30 


2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
1. 
2. 
2. 


2. 
2. 
2. 


2. 
2. 
2. 
2. 

2. 


20 
25 
30 
20 
20 
10 
10 
20 
10 
95 
10 
10 
2.00 
2.05 
10 
10 
16 
2.10 
2.15 
00 
10 
10 
10 

1(1 

2.00 


2. 
2. 
2. 


10 
10 
10 


2.10 


2. 
2. 
2. 


2. 
2. 
2. 
2. 
2. 
2. 


10 
00 
10 
10 
00 
00 


05 
10 
10 
2.10 
2.10 
2.10 
2.10 
2.16 
2.18 
2.20 
2.20 
2.15 
10 
16 
20 
25 
40 
40 
35 
2.43 
2.56 
2.60 
2.50 
2.P5 
2.46 
2.65 


2. 
2. 
2. 
2. 
2. 
2. 
2. 


May.  Jane. 

July. 
2.05 

2.60 

2.50 

2.66 

2.46 

2.05 

2.65 

2.40 

2.06 

2.66 

2.46 

2.05 

2.56 

2.40 

2.05 

2.55 

2.40 

2.05 

2.60 

2.40 

2.00 

2.60 

2.30 

2.00 

2.66 

2.30 

2.00 

2.85 

2.30 

2.  (JO 

2.95 

2.30 

2.05 

3.(10 

2.8f) 

2.05 

3.15 

2.30 

2.00 

3.20 

2.30 

2.00 

3.16 

2.8f) 

2.00 

3.80 

2.30 

2.00 

8.30 

2.25 

2.00 

8.25 

2.25 

1.05 

3.20 

2.25 

1.95 

3.20 

2.20 

1.95 

3.15 

2.20 

1.95 

3.05 

2.20 

1.95 

2.90 

2.10 

2.00 

2.85 

2.05 

2.(1) 

2.70 

2.05 

2.00 

2.65 

2.10 

2.05 

2.65 

2.10 

2.05 

2.00 

2.10 

2.00 

2.50 

2.10 

2.00 

2.46 

2.05 

2.00 

2.60 

2.05 

Aug. 

Sept. 
2.00 

Oct. 
2.00 

Nov. 

2.00 

2.05 

2.00 

2.00 

2.00 

2.06 

2.10 

2.00 

2.00 

2.05 

2.05 

2.00 

2.00 

2.05 

2.00 

2.00     2.00 

2.05 

2.30 

2.00     2.10 

2.05 

2.40 

2.00 

2.05 

2.05 

2.30 

2.00 

2.05 

2.06 

2.30 

2.00 

2.10 

2.05 

2.30 

2.00 

2.05 

2.05 

2.10 

2.00 

2.05 

2.10 

2.05 

2.00 

2.05 

2.05 

2.05 

2.00 

2.05 

2.05 

2.  a) 

2.00 

2.00 

2.05 

1.95 

2.00 

2.00 

2.00 

2.15 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.a) 

2.00 

2.00 

2.00 

2.00 

2.20 

2.00 

2.00 

2.00 

2.20 

2.00  ,  2.00 

2.00 

2.15 

2.00  ,  2.00 

2.00 

2.00 

2.00  '  2.00 

2.00 

2.10 

2.00  •  2.00 

2.00 

2.10 

2.05     2.00 

2.05 

2.10 

2.00 

2.00 

2.05 

2.05 

2.00 

2.00 

2.05 

2.05 

2.00 

2.10 

2.00 

2.05 

2.00 

2.20 

2.00 

2.25 

2.00 

2.10 

2.00 

2.05 

2.00 

2.05 

2.10 

2.00 

2.05 

»Iceat  gaRe. 


PROVO  RIVER  NEAR  PROVO,  T7TAH. 

This  station,  established  July  27,  1889,  is  in  the  canyon  about  6 
miles  from  Provo,  and  above  the  head  of  most  of  the  irrigation  canaLs 
of  Utah  Valley.  The  station  is  described  in  Water-Supply  Paper  No. 
51,  page  416.  The  results  of  measurements  for  1900  will  be  found  in 
the  Twent^'-second  Annual  Report,  Part  IV,  page  416.  During  1001 
the  following  measurements  were  made  by  G.  L.  Swendsen: 

April  6:  Gage  height,  4.70  feet;  discharge,  353  second-feet. 
Jiine  29:  Gage  height,  4.10  feet;  discharge,  285  second-feet. 
Angnst  13:  Gage  height,  4.10  feet;  discharge,  211  second-feet. 
Jnly  22:  Gage  height,  4.20  feet;  discharge,  223  second-feet. 
November  11:  Gage  height,  4.10  feet;  discharge.  224  second-feet. 
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OPERATIONS    AT   RIVER   STATIONS,   1901. PART   II.       [no.  68. 


Daily  gage  height,  in  feet,  of  Provo  River  at  Provo,  Utah,  for  1901, 


Day. 

Jan. 

4.50 

Feb.  Mar.  Apr. 

~             1 
4.50     4.90  ;  4.60 

May. 
5.40 

June. 
5.70 

July. 

Aug. ;  Sept. 

_  1  _     _ 

4.10  1  4.20 

Oct. 

_ 

4.20 

Nov. 

1 

4.20 

4.40 

2 

4.50 

4.60  ,  4.90     4.50 

5.30 

5.60 

4.20 

4.10 

4.20 

4.20 

4.40 

3 

4.50 

4.50     4.80     4.60 

5.30 

5.40 

4.20 

4.10 

4.20 

4.20 

4.40 

4 

4.60 

4.50     4.80     4.50 

5.30 

5.30 

4.20 

4.20  '  4.20 

4.20 

4.40 

6 

4.50 

4.50  ,  4.80 

4.60 

5.30 

6.20 

4.20 

4.20    4.20 

4.20 

4.40 

6 

4  50 

4.50  i  4.80 

4.50 

5.40 

5.10 

4.20 

4.20    4.20 

4.20 

4.40 

7 

4.50 

4.60     4.70 

4.50 

5.40 

5.10  1  4.20 

4.20     4.20 

4.20 

4.40 

8 

4.50  1  4.50  :  4.70 

4.50 

5.30 

5.10 

4.20 

4.20     4.20 

4.20 

4.4(1 

9 

4.50  !  4.50     4.60    4.60 

5.30 

5.10 

4.20 

4.20    4.20 

4.20 

4.40 

10 

4.50     4.50 

4.60  1  4.50 

5  30 

5.10 

4.20 

4.20    4.20 

4.20 

4.40 

11 

4.60  ;  4.40 

4.60    4.60 

5.60 

5.00 

4.20 

4.20     4.20 

4.20 

4.40 

13 

4.60  .  4.30    4.50     4.60 

6.90 

4.90 

4.20 

4.20     4.20 

4.20 

4.40 

13 

4.60     4.30 
4.60     4.30 
4.50  !  4.50 

4.50     4.50 
4.60    4.60 
4.60     4.70 

6.20 
6.40 
6.40 
6.50 
6.60 

4.80 
4.70 
4.70 
4.60 
4.60 

4.20 
4.20 
4.20 
4.20 
4.20 

4.20  '  4.20    4.80 
4.20     4.20    4.80 
4.20     4.20  1  4.30 
4.20  1  4.20     4.80 
4.20    4.20    4.80 

4.40 

14 

4.40 

15 

4.40 

16 

4.50     4.80  '  4.60 

4.70 
4.60 

4.40 

17 

4.40 

5.00 

4.60 

18 

4.40 

6.00 

4.60 

4.60 

6.60 

4.50 

4.20 

4.20  '  4.20 

4.80 

19 

4.40 

6.60 

4.60 

4.70 

7.10 

4.50 

4.20 

4.20     4.20  1  4.80 

30 

4.50 

6.60     4.60  1  4.70 

7.00 

4.50 

4.20 

4.20     4.20 

4  80 

21 

4.50  :  5.50     4.60  i  4.90 

6.80 

4.50 

4.20 

4.20     4.20 

4.80 

28 

4.60 

4.90  -  4.60 

5.00 

6.50 

4.50 

4.20  1  4.20  1  4.20 

4.80 

23 

4.60 

4.90  1  4.60 

5.00 

6.00 

4.50 

4.20 

4.20     4.20 

4.80 

24 

4.70     4.90  !  4.60 

5.10 

6.00 

4.40 

4.80 

4.20  1  4.20 

4  80 

25 

4.70     4.90  ,  4.50 

5.10 

6.10 

4.40 

4.20 

4.20     4.20 

4.3(» 

26 

4.70  ,  4.90 

4.50  ,  5.10 

630 

4  »n 

4.20 

4.20     4.20 

4.30 

27 

4.70 

4.80 

4.50  '  5.20 

6.50 

4.20 

4.20 

4.20     4.20 

4.50 

28 

4.70  '  4.80 

4.50     5.00 

6.60 

4.20 

4.20 

4.20  1  4.20 

4..'iO 

29 

4.60  1 4.50     5.50 

6.40 

4.10 

4.20 

4.20     4.20 

4.60 

30 

4.60    4.50     6.40 

6.80 

4.20 

4.10 

4.20     4.20 

4.40 

31 

4.50  1 4.50 

1 



6.00 

4.20 

4.10 

4.20 



4.40 

1 

AMERICAN  FORK  NEAR  AMERICAN  FORK,  UTAH. 

This  station,  established  by  C.  C.  Babb  on  May  21,  1900,  is  6  miles 
northeast  of  the  town  of  American  Fork.  It  is  described  in  Water- 
Supply  Paper  No.  51,  page  417.  The  station  was  abandoned  June  15, 
1901,  when  the  observer  left  the  place.  A  measurement  was  made  by 
G.  L.  Swendsen  on  April  7,  1901,  when  the  discharge  was  31  second- 
feet  and  the  ga^e  height  0.35  foot. 

Daily  gage  height,  in  feet,  of  American  Fork  near  American  Fork,  Utah,  for  IfH^L 


Day. 

Jan. 

Feb. 

Mar.  Apr. 

May. 

June. 

1 

—  --  -  1 

1 

0.84 
.34 
.34 
.34 
.34 
.34 
.34 

.3:^ 

.33 
.33 

.:« 

.33 
.:34 
.34 
.33 
.33 

0.33 
.33 
.82 
.33 
.32 

.ae 

.32 

.:« 

.32 
.32 
.32 

.as 

.32 
.32 
.32 

0.37  • 1.16 

.:fr 1.10 

2 

3 

.36 

1.00 
.95 
.99 

4 

6 

.36  , 

6 

.30  1 ,  1.07 

.36    '  1.23 

.36    1.37 

7 

1 

8 

9..: 

.38    

.86     0.85 

1.48 
1.63 

i.io 

10 

1.05 

11 

.36       .36     1.65 

1.00 

12 

.36 
.36 
.36 
.35 

.38     1.66 
.43     1.47 
.48     1.59 
.47     1. «7 

.96  1 

13 

.92  ' 

14 

.88 

16 

.87 

16 

.35  1     .44  1  1.69 

1 

Day. 

Jan. 

Feb. 



0.86 
.34 
.43 
.39 
.89 
.38 
.38 
.37 
.86 
.86 
.86 
.86 

Mar. 

Apr. 

May.  June. 

17 

18 

19 

0.33 
.33 
.38 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.83 
.33 
.83 

0.36 
.37 
,37 
.38 
.89 
.89 
.89 
.37 
.34 
.86 
.87 
.37 
.89 

0.42 
.46 
.49 
.61 
.68 
.70 
.72 
.88 
.95 
.91 
.82 
.83 
.87 

1.00 

1.74  : 

1.77    

20 

21 

22 

23 *.... 

24 

35 

26 

1 

27 

1 

28 

1 

39. 

30 

31 

NoTK.    No  record  from  March  30  to  April  10. 

SALINA  CREEK  NEAR  SALINA,  UTAH. 

This  station,  (established  by  Caleb  Tanner  on  July  2, 1900,  is  in  the 
canyon  of  the  creek,  about  5  miles  southeast  of  Salina.     It  is  described 


INTERIOR   BASIN    DRAINAGE. 
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in  Water-Supply  Paper  No.  51,  page  423.  Results  of  measurements 
for  1900  will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV, 
page  417.  The  gage  was  washed  out  on  May  4,  1901,  and  has  not 
been  reestablished. 

Daily  gctge  height^  in  feet ^  of  Salina  Creek  near  Saiinay  Utah,  for  19()1. 


1 

Jan. 

1.20 
1.20 
1.20 
1.20 
1.20 
1.28 
1.28 
1.28 
1.28 
1.28 
1.28 
1.28 
1.12 
1.12 
1.12 
1.12 

Feb. 
1.15 

2 

1  15 

3 

1.18 

4 

1.18 

5 

1  18 

6 

1.18 

7 

1  18 

8 

1.18 

» ,. 

1.18 

10 :. 

1.12 

11 

1,12 

12 

1.12 

13 

1  12 

14 

15  

1.12 
1.12 

16 

1.12 

Mar. 

1.20 

Apr. 

May. 

1 

Day. 

Jan. 
1.12 

Feb. 

1 

Mar.  Apr.  May. 

1  1  12 

1.40 
1.42 
1  4A 

17 

1 

1  85 

1.10     1.25 

1.20  .  1-12 

,  18 

1.12  1  1-25 

1.10  ■  1.25 

1  18 

1.15 

19 

1.12 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 

1.25 
1.25 
1.22 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 

1.10     1.27 

1.18 
1.15 
1.15 

1.15     1.80 

1.15   

1.18   

20 

.  21 

28 

1.10    1.27    

1.10     1.30    

1.10  1  1.30 

1  10 

1.15 
1.16 

1  23 

1.10     1.30 

1  10 

'24 

1.10     1.32 

1.10 

1/15 

,25 :... 

1.10  '  1.82 

1.10     1.15   

26 

1.10     1.32 

1.10     1-15 

1 

27 

1.10     1.85 

1  10 

1.15 
1.20 
1.22 
1.22 
1.25 

2H 

1.10     1.35 

1  10 

29 

1.10     1.37 

1  10 

30 

1  10     137 

1.10 
1.10 

31 

'                                1 

1 

1 

SAN  PITCH   RIVER  NEAR  GUNNISON,  UTAH. 

This  station,  established  by  Caleb  Tanner  on  June  30,  1900,  is  4 
miles  northeast  of  the  town  of  Gunnison,  at  the  ranch  of  the  observer, 
J.  P.  Jensen.  It  is  described  in  Water-Supply  Paper  No.  51,  page 
425.  Results  of  measurements  for  1900  will  be  found  in  the  Twenty- 
second  Annual  Report,  Part  IV,  page  419.  A  measurement  was  made 
by  C.  Tanner  July  19, 1901,  which  gave  a  discharge  of  18  second-feet 
for  a  gage  height  of  1.82  feet. 

Daily  gage  height^  in  feet,  of  San  Pitch  River  near  Gunnison,  Utah,  for  190 L 


Day. 

Jan. 

1.70 
1.70 
1.70 
1.78 
1.78 

Feb. 

Mar. 

Apr. 

1 

1 

May. 

2.50 
2.36 
2.30 
2.20 
2.20 
2.10 
2.10 
2.30 

2.:« 

2.40 
2.40 
2.50 
2.50 

June. 

2.40 
2.40 
2.40 
2.40 
2.30 

July. 

Aug. 

1.82 
1.90 
1.82 
1.84 
1.82 
1.80 
1.82 
1.90 
1.84 
1.82 
1.80 
1.80 
1.80 
1.80 
1.80 
1.82 
1.82 
1.90 
1.86 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
2.10 
1.90 

Sept. 

1.80 
1.80 
1.80 

Oct. 

1.78 
1.78 
1.78 

Nov. 

1 

Dec. 

I 

1.70 
1.70 
1.74 
1.74 
1.70 

1.86 

2.20 
2.24 
2.20 
2.18 
2.20 

1 

'  1.78 
1.78 
1.78 
1.78 
1.78 
1.78 
1.78 
1.78 
1.78 
1.78 
1.78 
1.78 
1.78 
1.78 
1.78 
1.78 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.74 
1.74 
1.74 
1.74 
1.74 
1.74 

1.74 

2 

1.80     la) 
1.76     (a) 
1.76  ,  (a) 
1.78      (a) 
1.74     (n) 
1.76  ,  1.70 
1.74  '  1.70 

1.74 

3 

1.74 

4 

1.76  '  1.78 
1.76     1.78 
1.70  ,  1.78 
1.70  ,  1.78 
1.70  1  1.78 
1.70  1  1.78 
1.70  ,  1.78 
1.78     1.78 
1.78  ,  1.78 
1.80  ,  1.78 
1.80  i  1.78 
1.80  1  1.78 
1.80     1.78 
1.78  '  1.78 
1.78  '  1.78 
1.78  !  1.78 
1.80     1.80 

1.74 

5 

1.74 

B 

1.80     1.76 
1.82     1.70 
1.78  '  1.80 

2.30     2.20 
2.30     2.20 
2.30  '  2.22 
2.30     2.20 
2.;4I     2.18 

1.74 

i  . 

1.74 

s 

1.74 

9 

1.76  ;  1.80  ''  i.KO  ,  1.70 

1.74 

10 

1.70 
1.74 
1.76 
1.74 
1.70 
1.70 

1.70  .  1.76     1.68 

1.74 

11 

12 

1.70 
1.68 
1.70 
1.70 
1.78 

1.84  ,  l.7(» 
1.80  !  1.76 
1.82  i  1.80 

2.26 
2.26 
2.30 

2.20 
2.18 
2.21) 
2.20 
2.20 

1.74 
1.74 

13 

1.74 

14 

1.82 
1.80 
1.80 
1.78 

1.76 
1.80 

2.30     2.30 

1.74 

\:> 

2.30 

2.30 

1.74 

m 

1.70     1.80 
1.68     1.80 
1.70  .  1.78 
1.70  ,  1.84 
1.70     1.84 
1.76     1.8tf 

1.78  1  2.40 
1.80  '  2.50 

2.30     2.18 

1  74 

17 

2.30 
2.26 

2.18 
2.12 
2.00 
1.90 
1.82 
1.82 
1.80 
1.80 
1.82 
1.80 
1.82 
1.82 
1.80 
1.80 
1.80 

1.74 

IX 

1.70  !  1.80 

2.40 

1.74 

19 

1.70 
1.74 
1.74 
1.70 
1.70 
1.74 
1.70 
1.70 
1.68 

1.76 
1.76 
1.90 
1.90 
2.20 
2.30 
2.36 
2.30 
2.28 

2.60  1  2.26 
2.60     2.20 
2.40     2.30 
2.40     2.30 
2.30     2.30 

1.74 

20 

1.74 

21 

1.80 
1.80 
1.78 

1.78 
1.78 
1.78 

1.74 

28 

1.80 
1.80 
1.76 
1.76 
1.70 
1.74 
1.74 

1.80 
1.80 
1.98 
2.00 
1.90 
1.90 
1.88 

1.74 

23 

1.74 

24 

25 

2.30 
2.20 
2.40 
2.40 
2.60 
2.tJ0 
2.50 
2.50 

2.20 
2.20 
2.20 
2.20 
2,20 
2.20 
2.20 

1.78  .  1.78 
1.80     1.78 

1.76 
1.76 

26 

1.80 
1.80 
1.80 
1.80 
1.8(J 

1.78 
1.84 
1.80 
1.80 
1.78 
1.78 

1.76 

27 

1.76 

28 

1.70  1  2.24 
1.80  I  2.30 
l.rt)     2.30 

1.76 

29 

1.70   - 

1.74 

3(j 

1.74 
1.70 

1.74 

31 

(N 

1.74 

a  No  record. 
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SEVIER  RIVER  NEAR  GUNNISON,  UTAH. 

This  station,  established  by  Caleb  Tanner  on  June  29,  1000,  is  at 
the  bridge  which  crosses  the  stream  4  miles  west  of  the  town  of  Gun- 
nison. It  is  described  in  Water-Supply  Paper  No.  51,  page  425. 
During  the  last  two  years  this  stream  has  been  the  souitje  of  a  great 
amount  of  litigation  in  relation  to  water  rights,  and  there  has  been 
great  need  of  information  relative  to  the  volume  of  water  at  different 
points.  Results  of  measurements  for  1900  will  be  found  in  the 
Twenty-second  Annual  Report,  Part  IV,  page  420.  A  measurement 
was  made  by  C.  Tanner  on  July  20,  when  the  discharge  was  10  second- 
feet  and  the  gage  height  0.45  foot. 

Daily  gage  height^  in  feet,  of  Sevier  River  near  Otinnison,  Utah,  for  1901, 


Day. 

Jan. 

1 

1 
(a) 

2 

1  (a) 

8 

(a) 

4 

M 

6 

(a) 

6 

1  1.80 

7 

1.40 

8 

1.85 

9 

1.85 

10 

1.80 

11 

1.45 

12 

1.55 

18 

1.75 

U 

1.T3 

15 

1.78 

16 

1.80 

17 

1.58 

18 

1.67 

19 

1.80 

a) 

1.70 

21 

1.87 

22 

1.95 

28 

1.75 

24 

1.92 

26 

1.87 

26 

1.98 

27 

1.90 

28 

1.87 

29 

8f) 

31 

1.85 
1.80 
1.65 

Mar.  I  Apr. 


1.66 
1.67 
1.65 
1.67 
1.77 
1.67 
1.77 
1.67 
1.67 
1.63 
1.70 
1.67 
1.65 
1.55 
1.78 
1.78 
1.95 
1.95 
2.05 
2.15 
2.15 
2.00 
1.98 
1.98 
1.70 
1.62 
1.50 
1.45 


1.32 
1.80 
1.28 
1.22 
1.18 
1.18 
1.15 
1.10 
1.10 
1.10 
1.10 
1.10 
1.02 
1.02 
1.02 
1.02 
1.02 
1.02 
1.02 
1.00 
.90 
.90 
.75 
.75 
.75 
1.02 
1.12 
1.22 
1.12 
1.12 
1.15 


1.25 

1.15 

1.12 

1.12 

1.10 

1.00 

.92 

.92 

1.00 

1.00 

.62 

1.00 

.92 

.92 

1.00 

.82 

.87 

.87 

.87 

.90 

.87 

.87 

.90 

.87 

.90 

.95 

.95 

.92 

.92 

.95 


May.  I  June.  July. 


1.15 
1.15 

i.aj 

1.02 
1.10 
1.07 
1.10 
1.05 
1.15 
1.16 
1.25 
1.40 
1.25 
1.40 
1.60 
1.65 
1.90 
2.00 
2.80 
2.60 
2.80 
2.90 
2.50 
2.50 
2.20 
2.10 
2.10 
2.05 
2.05 
2.00 
1.85 


1.80 

1.65 

1.60 

1.55 

1.40 

1.00 

1.00 

1.00 

.90 

.60 

.60 

.55 

.50 

.60 

.95 

.95 

.95 

.90 

.90 

.92 

.90 

.90 

.00 

.50 

.50 

.50 

.47 

.45 

.47 

.47 


0.40 
.37 
.87 
.J?5 
.37 
.37 
.87 
.37 
.37 
.37 
.37 
.37 
.37 
.87 
.47 
.47 
.47 
.47 
.47 
.47 
.45 
.45 
.45 
.47 
.57 
.57 
.60 
.60 
.60 
.65 
.65 


Aug. 


Sept. 


Oct.  I  Nov. ,  Dec. 


—  — 

_  —  — 

0.67 

0.60 

.80 

.60 

.80 

.55 

.82 

.60 

.80 

.00 

.82 

.55 

.02 

.50 

.60 

.60 

.00 

.00 

.57 

.67 

.67 

.57 

.55 

.55 

.55 

.55 

.55 

.55 

.55 

.55 

.60 

.52 

.95 

.5!) 

.87 

..50 

.80 

.50 

1.10 

.50 

.97 

.45 

.72 

.45 

.60 

.45 

.60 

.45 

.60 

.45 

.55 

.45 

.55 

.45 

.60 

.45 

.00 

.45 

.-65 

.45 

.60 

0.45 
.45 
.42 
.42 
.42 
.42 
.42 
.42 
.42 
.42 
.42 
.42 
.42 
.42 
.42  j 
.42  ' 
.42 
.42 
.42 
.42 
.42 
.42 
.42 
.42 
.42 
.42 
.42 
.47 
.50 
.62 
.52 


0.60 
.60 
.62 
.62 
.« 
.70 
,72 
.85 
.86 
.85 
.85 
.85 
.82 

.en 

.82 
.85 
.85 
.86 
.90 
.96 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 


0.90 

.W 

.90 

.90 

.») 

.911 

.97 

I.IW 

l.UO 

1.16 

1.05 

l.(fi 

1.05 

1.06 


1. 
1. 
-i. 


15 
15 
15 


1.45 
1.30 
1.50 
1.60 
1.70 
1.70 
1.75 
1.80 
1.90 
2.00 
2.00 
1.90 
2.05 
2.00 


alee. 


COIiUMBIA  RIVER  BRAINAGB. 

SNAKE   RIVER   AT  MONTGOMERY   FERRY,  IDAHO. 

This  station,  established  October  5,  1895,  is  on  the  stage  road  from 
Minidoka  to  Albion.  It  is  described  in  Water-Supply  Paper  No.  51, 
page  426. 

The  station  was  reestablished  May  1,  1901,  and  the  gage  read  morn- 
ing and  evening  for  the  remainder  of  the  year.  Part  of  the  inclined 
gage  rod  whicJi  had  been  moved  by  quicksand  was  correctrcd  August  9, 
1901,  and  all  previous  gage  readings  were  carefully  adjusted  to  cor- 
respond with  the  present  position  of  the  rod.  The  following  measure- 
ments were  made  by  N.  S.  Dils  during  1901 : 

July  6:  Gage  height,  2.90  feet;  discharge,  6,753  second-feet. 
AugUBt  11;  Gage  height,  0.90  foot;  discharge,  2,090  second-feet. 
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Daily  gage  height,  in  feet,  of  Snake  River  at  Montgomery  Ferry,  Idaho,  for  1901, 


Day. 

May. 

3.t& 
8.86 
4.28 
5.70 
5.70 
6.25 
6.53 
6.53 
6.48 
6.40 
6.60 
6.73 
6.75 
6.95 
7.10 
7.56 
7.20 
7.85 
7.10 
7.00 
7.80 
8.85 
8.16 
8.15 
7.85 
8.00 
7.50 
7.10 
7.25 
7.45 
7.65 

June. 

7.75 
7.80 
7.60 
7.55 
7.10 
6.90 
6.68 
6.55 
6.45 
6.10 
5.85 
5.58 
5.35 
5.15 
4.63 
4.40 
4.23 
4.00 
8.85 
3.70 
8.65 
8.65 
8.60 
3.75 
8.85 
8.85 
3.75 
8.60 
8.50 
3.40 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

8.80 
8.15 

3.20 
a08 
2.98 
2.90 
2.65 
2.65 
2.60 
2.40 
2.45 
2.36 
2.25 
2.20 
2.08 
2.00 
2.00 
2.00 
1.90 
1.80 
1.70 
1.60 
1.55 
1.45 
1.85 
1.15 
l.OB 
.93 
.90 
.90 
.90 

0.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 
1.00 
1.00 
1.10 
1.10 
1.10 
1.20 
1.20 
1.20 
1.20 
1.20 
1.80 
1.80 
1.80 
1.80 
1.35 
1.40 
1.40 
1.40 
1.50 
1.60 
1.60 
1.60 
1.60 
1.70 
1.70 
1.75 
1.80 
1.80 
1.90 

1.90 
1.90 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.80 
2.80 

2.80 
2.40 
2.40 
2.40 
2.30 
2.40 
2.40 
2.40 
2.40 
2.40 
2.50 
2.50 
2.50 
2.60 
2,50 
2.50 
2.50 
2.50 
2.50 
2.60 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 

2.50 

■> 

2.60 

3 

2.60 

4 

2.70 

5 

2.70 

6 

2.70 

7 

2.70 

8 

2.70 

9 

2.70 

10 

2.70 

11 

2.70 

12 

2.70 

13 - 

2.70 

14 

2.70 

15 

3.70 

16       

4.40 

17   

4.35 

4.15 

19       

4.10 

3.85 

21 

8.50 

8.70 

33 

a50 

2.60 

26            

2.60 

2.50 

27'       

2.70 

28'       

8.80 

29       

3.80 

4.40 

31  '     

4.80 

BRUNEAU  RIVER  NEAR  GRANDVIEW,  IDAHO. 

This  Station,  established  by  Mr.  A.  J.  Wiley  for  the  Owyhee  Land 
and  Irrigation  Company,  is  immediately  below  the  headworks  of  the 
canal  system  of  that  company,  10  miles  east  of  Grandview.  Records 
have  been  maintained  ever  since  189G.  It  is  described  in  Water- 
Supply  Paper  No.  51,  page  426.  No  measurements  were  made  at  this 
station  during  1901. 
Daily  gage  height,  in  feet,  of  Bruneau  River  near  Orandview,  Idaho,  for  1901, 


Day. 


1 

t 

3 

4.-.. 

5 

6 

7 

8 

9 

10 

11 

n? 

13..-. 

14 

15 

16 

17 

18 

19 

»> 

21 

St.... 
23  .... 

24 

25...- 

26 

27...- 
28..- 
29.... 
90.... 
31-.- 


1.45 
1.45 
1.45 
1.50 
1.56 
1.00 
1.66 
1.60 
1.55 
1.55 
1.65 
1.55 
1.65 
1.66 
1.60 
1.55 
1.55 
1.56 
1.50 
1.60 
1.55 
1.60 
1.65 

i.eo 

1.55 
1.60 
1.55 
1.55 
1.65 
1.55 
1.60 


Feb. 

Mar. 

2.80 

3.00 

1.60 

8.10 

1.50 

2.80 

1.50 

2.50 

1.60 

2.86 

1.60 

2.25 

1.60 

2.25 

1.60 

2.25 

1  55 

2.20 

1.50 

2.10 

1.50 

2.00 

1.55 

2.00 

1.55 

1.90 

1.60 

1.90 

1.60 

1.90 

3.10 

1.00 

3.85 

1.95 

3.00 

2.00 

2.35 

2.00 

4.90 

1.90 

4.65 
8.60 


2. 
2. 
2. 


70 
65 
60 
2.40 
2.80 


1. 
1. 
2. 
2. 


90 
95 
00 
00 
1.95 
1.95 
1.90 
l.«5 
l.«6 
1.80 


Apr. 

May. 

June. 
2.95 

July. 
1.85 

Aug. 
1.20 

Sept. 

Oct. 

Nov. 
1.60 

Dec. 

1.80     2.75 

1.00     1.35 

1.00 

1.80 

2.90 

2.90 

1.85 

1.20     1.00     1.35 

1.60 

1.65 

1.80 

8.00 

2.85 

1.80 

1.20     1.00     1.36 

1.60 

1.70 

1.90 

2.95 

2.70 

1.75 

1.20     1.00     1.80 

1.60 

1.80 

1.90 

2.85 

2.70 

1.70 

1.20  i  1.00     1.50 

1.60 

1.70 

1.83 

2.80 

2.65 

1.65 

1.20  '  1.00     1.50 

1.60 

1.70 

1.85 

2.80 

2.55 

1.60 

1.15  1  l.(X)  ,  1.50 

1.60 

1.70 

1.85 

2.86 

2.50 

1.58     1.15 

1.00     1.60 

1.60 

1.70 

1.80 

3.00 

2.50 

1.50  ,  1,15 

1.05     1.50 

1.60 

1.70 

1.80 

8.00 

2.45 

1.50     1.10 

1.10     1.50 

1.80 

1.70 

1.80 

8.20 

2.40 

1.45     1.10  :  1.15  ,  1.56 

1.80 

1.70 

1.80 

3.30 

2.30 

1.45     1.10 

1.15  I  1.65 

1.66 

1.66 

1.80 

3.45 

2.25 

1.40     1.10 

1.15     1.50 

1.66 

1.60 

2.80 

3.70 

2.20 

1.40     1.10 

1.15 

1.55 

1.65 

1.56 

2.75 

3.70 

2.15 

1.40     1.10 

1.15     1.55 

1.55 

1.55 

2.80 

8.65 

2.10 

1.40  ,  1.10 

1.20     1.55 

1.55 

1.56 

2.70 

8.65 

2.05 

l.Jfi  1  1.10 

1.20     1.50 

1.55 

1.55 

2.60 

3.75 

2.00 

1.36     1.10 

1.20 

1.50 

1.65 

1.56 

2  55 

3.75 

2.00 

1.30  :  1.10 

1.20 

1.50 

1.55 

1.80 

2.50 

3.70 

2.00 

1.30     1.06 

1.20 

1.50 

1.55 

1.60 

2.70 

3.40 

2.10 

1.25     1.00 

1.20 

1.50 

1.56 

1.60 

2.75 

3.2:^ 

2.06 

1.25     1.00 

1.25 

1.50 

1.66 

1.60 

2.80 

3.10 

2,00 

1.25     1.00 

1.25 

1.55 

1.60 

1.60 

2.88 

3.00 

2.00 

1.25     1.00 

1.30 

1.50 

1.60 

1.60 

2.90 

2.85 

2.00 

1.20     1.00 

1.30 

1.50 

1.60 

1.65 

2.90 

2.80 

1.95 

1.20     l.(K) 

1.35 

1.50 

1.60 

1.65 

2.90 

8.20 

1.96 

1.20     1.00 

1.35     1.55 

1.60 

1.65 

2.80 

3.30 

1.90 

1.20     1.00 

1.36     1.56 

1.60 

1.65 

2.80  1  3.10 

1.90 

1.20  ,  1.00 

1.36     1.56 

i.ej) 

1.65 

2.75  ,  3.00 

1.88 

1.20     l.(M) 

1.35     1.65 

1.60 

1.65 

8.00 

t 

1.20     1.00 

1.66 

1.86 
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BOISE  RIVER  NEAR  BOISE,  IDAHO. 

This  station  is  described  in  Water-Supply  Paper  No.  51,  page  427. 
Results  of  measurements  for  1900  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  431. 

During  the  fall  of  1901  the  dead  men  used  in  anchoring  the  cable 
were  renewed  and  the  following  discharge  measurements  were  made 
by  N.  S.  Dils,  who  also  made  a  number  of  measurements  of  Boise 
River  and  other  streams  of  Boise  Vallej'  for  the  purpose  of  ascertain- 
ing the  seepage  into  Boise  River,  the  results  of  which  are  here  given: 

List  of  discfiarge  measurements  of  Boise  River  near  Boise,  Idaho. 


Date. 


1901.                       !  Feet. 

March  27 ,  2.85 

April  26 6.15 

June  4 4.70 

June  24 8.70 

July  11 2.20 

July  22 '  1.86 


Dis-      , 
charge. 


Date. 


Oaffe    I      Dis- 
heigfat.  '  charge. 


I 


Sec.-ft. 
2,468 
8,527 
7,068 
5,117 
2,141. 
1,468 


1901. 

Angnstl5 

August  24 

I)o» 

September  27... 
Augusts 


Ftet. 

0.63 

.60 


.90 
1.00 


Sec.'ft. 

856 

906 

1,015 

1.128 


>  Four  miles  abore  Boise  station. 


Daly  gage  height ^  in  feet,  of  Boise  River  near  Boise,  Idaho,  for  1901. 


Oct. 


0.55    0.70 

.55  I    .70 

.66  ,    .88 

.65  I    .90 

.65      .96 

.60     1.08 

.60  <    .90 

.96 

.80 

.75 

.75 

.75 

.75 

.75 

.75 

.73 

.70 

.70 

.70 

.70 

.70 

.TS 

.70 

.70 

.70 

.70 

70 

.85 

90 

.80 

80 


Nov. 


0.80 
.80 
.80 
.75 
.80 
.80 
.75 
.75 
.75 
.75 
.75 
.68 
.75 
.68 
.75 
.75 
.70 
.70 
70 
.70 
.70 
.80 
.90 

1.20 
.98 
.90 

l.UO 
.90 
.05 

1.08 


Dec. 


.1 


1.10 
2.9) 
2.2ri 
2.20 
2.0) 
l.TO 
1.40 
1.& 
1.35 

i.a) 

1. 10 

I. on 
.?*) 

.65 
1.(11 
.85 
.90 
.95 
.95 
.80 

.iO 

1.(6 
1.3} 

1  m 
I  «» 

1.20 

MU 
Mil 

.95 
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MiHceUaneous  discharge  measurements  of  Boise  River  and  other  streams  in  Boise 
Valley,  Idaho,  for  the  purpose  of  cuicertaining  the  seepage  into  Boise  River, 


Date. 


Stream. 


1901. 

Ao^ia 
Do!!! 

Do... 
Do... 
Do... 
Do... 
Do... 
Do... 
Ang^U 

Do"; 
Do... 
Do... 
Do... 
Do... 
Do... 
Do.  . 
Anjff^lS 

Do"! 
Do... 
Do... 
Do... 
Do... 
Do  .. 
Do  .. 
Aue.  16 

Do!;: 

Do... 
Do... 
Do... 
Do  .. 
Do... 
Do  .. 
Do  . 
Do... 
Do... 
Do... 
Do... 
Aae.  17 

Do!]! 
Do... 
Do... 
Do... 
Do... 


Sebree  canal 

Seitenberg  slough 

Boise  River 

RiTeraide  canal 

2  wastes  east  of  Caldwell 

Waste  from  Tenmile  Creek 

Strahom  canal 

Waste  near  Star 

Boise  River 

2  wastes  near  Star 

Phyllis  canal 

Enreka  canal 

Settlers  canal 

Davis  canal 

McCarty  canal 

Rossi  waste 

Rossi  canal 

Paynne  canal 

Ellis  canal 

Perranlt  canal 

Boise  River 

New  York  canal 

Castin  canal 

Lamberger  &  Ryan  ditch 

RidenbauKh  canal 

Waste  at  Broadway  bridge 

Jacobs  canal 

Waste  from  car  line  power  house  . 
Waste  from  electric-light  works. . 

Farmers*  Union  canal 

Waste  i  mile  below  Soldiers*  Home 

Waste  from  sand  gulch 

Union  canal 

Dry  Creek  canal 

Ballentine^s  canal 

Conway  A  Akin,  2  ditches 

Catlin  &  Macev,  2  ditches 

Davis  &  Hart  ditch 

Middleton  Mill  Slough  canal 

Middleton  Canal  Co.  canal 

Pioniee  canal 

Middleton  Water  Co.  canal 

Waste  east  of  Middleton 

Waste  from  Willow  Creek 

Sebree  canal 

Seitenberg  slough 

Boise  River 

Riverside  canal 


Locality. 


I     Dis- 
charge. 


Kear  head 

do 

At  Caldwell  road  bridge. 

do 

Near  river 

Lower  road 

Below  waste  gate 

Near  river 

At  Star  bridge 

Near  river 

Near  head 

do 

i  mile  below  head 

Near  head 

do 

Near  river 

Below  waste  gate 

Flume  on  Bound^s  ranch 

Near  head 

Below  waste  gate 

At  gaging  station 

do 

Near  head 

In  flume  (lift  by  wheel) . . 

Below  scour  gate 

Near  river 

Below  waste  gate 

Road  bridge 


Sec. 


Below  waste  gate . . 

Near  river 

do 

Near  head 

do 

do 

Eagle  Island 

do 

do 

Near  head 

do 

do 

do 

Near  river 

...do 

Near  head 

do 

At  Caldwell  bridge 
Road  bridge 


2.5 

14.2 

60.4 

1.4 

1.8 

16.2 

1.0 

62.5 

2.6 

14.1 

2.1 

05.4 

20.0 

96.4 

43.0 

61.6 

9.5 

84.6 

76.4 

778.8 

42.2 

6.9 

.7 

440.4 

2.0 

51.1 

86.2 

25.0 

88.0 

8.0 

7.8 

15.0 

16.7 

Dry. 

5.0 

4.8 

8.5 

9.1 

2.0 

26.9 

2.5 

8.6 

1.0 

17.9 

1.0 

1.2 

46.8 


WEISER  RIVER  NEAR  WEISER,  IDAHO. 

This  station,  established  December  6,  1894,  is  described  in  Water- 
Supply  Paper  No.  51,  page  430.  The  results  of  measui'ements  for 
1900  are  given  in  the  Twenty-second  Annual  Report,  Part  IV,  page  432. 
In  the  fall  of  1901  new  deadmeu  were  set  and  the  cable  secured  to 
them.  The  following  discharge  measurements  were  made  by  N.  S. 
Dils  during  1901 : 

April  19:  Qhge  height,  4  feet;  discharge,  2,727  second-feet. 
June  8:  Gage  height,  2.40  feet;  discharge,  959  second-feet. 
Angnst  19:  Gage  height,  0.25  foot;  discharge,  48  second-feet. 
October  18:  Gage  height,  0.60  foot;  discharge,  179  second-feet. 


IRR  66—02- 
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OPEEATIOK8   AT  RIVER  8TATION8,  1901. — PART   n.       [ifo.ea. 


Daily  gage  height 

\  in  feet,  of  Weiser  River  near  Weiser, . 

Idaho,  for 

1901 

■ 

Day. 

Jan.    Feb. 
1.60     1.70 

Mar. 
6.50 

Apr. 

May. 

4.60 

June. 

July. 
1.80 

Aug. 
1.00  1 

Bept. 

Oct. 
0.55 

Nov. 

Dec. 

1 1 

2.80 

8.80 

0.25 

0.80 

1.80 

2 

1.40     1.70 

6.60 

2.70 

4.80 

3.70 

1.80 

.90 

.25 

.65 

.85 

1.40 

3 

l.flO     l.ft) 

6.20 

3.10 

5.10 

a60 

1.70 

.80 

.26 

.55 

.& 

2.15 

4 

2.20     1.60 

5.60 

3.00 

5.20 

880 

1.70 

.70 

.80 

.65 

.85 

2.70 

5 

2.60   i.ao 

5.10 

2.90 

5.30 

8.20 

1.70 

.60 

.80 

.55 

.85 

2.«i 

6 

2.4()     1.60 

4.70 

860 

5.60 

8.20 

1.60 

.60 

.30 

.55 

.85 

2.50 

1               ..   ._........ 

2.20     1.60 
2.00     1.60 

4.60 
4.50 

3.60 

aao 

5.80 
5.10 

3.00 
2.90 

1.70 
1.60 

.50 
.40  • 

.80 
.80 

.00 

.60 

.85 
.85 

2.4*1 

8 

2.30 

9 

2.00     1.60 

4.40 

3.10 

5.00 

2.90 

1.60 

.40  1 

.80 

.60 

.85 

2.20 

10 

1.90     1.60 

4.30 

3.20 

5.00 

2.90 

1.50 

.80: 

.40 

.60 

.86 

2.40 

11 

1.90     1.60 

4.20 

a2o 

5.00 

2.90 

1.40 

.80 

.40 

.60 

.85 

.    2.30 

12 

1.90     1.60 

4.10 

3.60 

5.10 

2.80 

1.40 

.80 

.40 

•    .80 

.85 

1.80 

13 

2.60     1.60 

4.00 

8.60 

5.60 

2.80 

1.40 

.25  . 

.40 

.    .80 

.80 

1.20 

14 

4.70     1.70 

3.90 

3.70 

5.60 

2.80 

1.80 

.25 

.40 

.60 

.80 

i.a) 

15 

4.60     1.70 

3.80 

3.80 

5.70 

2.80 

1.80 

.25 

.40 

.65 

.80 

1.30 

16 

3.10  !  2.60 

3.70 

3.90 

5.60 

2.00 

1.80 

.25  : 

.40 

.65 

.80 

1.30 

17 

2.10     4.80 

8.60    8.90 

6.70 

2.60 

1.80 

.25' 

.40 

.66 

80 

1.80 

1« 

2.40    3.60 

3.60  '  4.00 

5.50 

2.40 

1.20 

.25 

.40 

.65 

.80 

1.80 

19 

2.20    2.90 

a40  1  4.00 

5.00 

2.80 

1.20 

.25 

.45 

.70 

.85 

1.20 

a) 

2.10     2.80 

3.30     4.10 

4.70 

2.80 

1.20 

.25 

.45 

.70 

.86 

1.2!) 

21 

2.10     4.90 

3.30     4.10 

4.30 

2.20 

1.20 

.25 

.45 

.TO 

.96 

1.80 

22 

2.00     4.10 

a40  ,  4.20 

4.10 

2.10 

1.20 

.25 

.45 

.70 

1.15 

1.30 

23 

2.00     3.80 
1.90     5.00 
1.90     4.80 
1.80    5.40 

3.60     4.80 
3.60    4.60 
3.40     4.60 
3.60     4.60 

3.90 
8.80 
4.00 
4.10 

2.10 
2.10 
2.10 
2.00 

1.10 
1.10 
1.10 
1.10 

.25 
.20 
.20 
.20 

.50 
.30 
.60 
.50 

.70 
.TO 
.TO 
.TO 

1.20 
1.80 
1.80 

1.80 

1.80 

24 

1.30 

26          

1.20 

m 

1.20 

27 

1.80     7.26 

3.40     4.40 

4.20 

2.00 

1.10 

.20 

.60 

.75     1.20 

1.10 

28 

1.80  1  6.90 

3.20  1  4.20 

4.20 

1.90 

1.10 

.20 

.60 

.75 

1.10 

'    1.10 

29 

1.70  ' 

1.70   

1.70 

1 

3.00  ,  4.00 
2.90  1  4.20 
2.80    

4.10 
4.00 
3.90 

1.90 
1.80 

1.10 
1.10 
1.10 

.20 
.20 

.60 
.60 

.80 
,    .80 
>    .80 

1.15 
1.15 

1 

1  .  .  . . .. 

1.10 

30 

1.10 

81 

1.10 

1 

1 

BLACKFOOT  RIVER  NEAR  BONNER,   MONT. 

The  station,  established  July  7,  1898,  is  at  the  wagon  bridge  one- 
half  mile  west  of  Bonner.  It  is  described  in  Water-Supply  Paper 
No.  51,  page  430.  Results  of  measurements  for  1900  will  be  found  in 
the  Twenty-second  Annual  Report,  Part  IV,  page  433.  The  station 
was  discontinued  June  30, 1901.  The  following  measurements  of  dis- 
charge were  made  during  1901  under  the  direction  of  Samuel  Fortier: 

March  28:  Gage  height,  1.18  feet;  discharge,  1,058  second-feet. 
April  25:  Gage  height,  2.08  feet;  discharge,  1,833  second-feet. 
April  25:  Gage  height,  2.10  feet;  discharge,  1,875  second-feet. 

Daily  gage  height,  in  feet,  of  Bla/^kfoot  River  near  Bonner,  Mont.,  for  1001. 


Day. 

Jan. 

0.50 
.60 
.70 
.85 

1.10 
.90 
.90 
.85 
.70 
.ft5 
.TO 
.60 
.65 
.90 
.85 
.75 

Feb. 

0.60 
.65 
.65 
.65 
.55 
.50 
.60 
.45 
.45 
.45 
.60 
.55 
.60 
.65 
.40 
.60 

Mar. 

Apr. 

May. 

June. 

4.90 
4.70 
4.60 
4.30 
4.05 
3.85 
3.55 
3.55 
3.25 
3.25 
3.10 
3.10 
3.10 
3.00 
2.90 
2.90 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1 

2.65 
3.35 
2.40 
1.55 
1.05 
1.00 

.a5 

.90 
.90 
.85 
.85 
.90 
.75 
.60 
.55 
.65 

0.70 

.65 

.55 

.55 

.65 

.65 

.60 

.60 

.75 

.70 

.85 

1.15 

1.45 

1.35 

1.05 

1.20 

8.45 
4.20 
5.10 
5. 45 
6.70 
5.50 
5.65 
5.60 
5.25 
5.25 
4. 85 
4.80 
5.10 

5.:« 

5.35 
5.75 

'  17 

.66 
.55 
.60 
.50 
.60 
.60 
.60 
.75 
.65 
.60 
.55 
.55 
.60 
.70 
.55 

.40 
.45 
.45 
.80 
.30 
.55 
.45 
.30 
.86 
.45 
.65 
1.45 

------ 

.76 

.00 
.86 
.85 
.95 

1.15 
1.15 
1.80 
1.85 
1.60 

6.50 
6.45 
6.90 

2.90 

2 

1  18 

2.80 

3 

19 

2  80 

4 

20 

6.10      2.95 

5 

,  21 

5.  TO      3.01) 

6 

22 

1.35  ,  i.ao 

5.60    aa) 

7 

23 

1.26 
1.00 

l.TO 
1.90 

5.15  '    2.95 

8 

24 

5.05    a  on 

9 

25 

.90     2.10 

4.96      t.A\ 

10  .- 

26 

.80 
.80 
.75 
.75 
.75 
.TO 

2.26 
2.35 
2.20 
2.15 
2.75 

5.00      2.(«i 

11 

27 

5.15      2.m 

12 

28 

5.60      2.70 

18 

29 

5.86      2.TO 

14 

30 

5.75      2TO 

15 

81 

1 

5.30 

16 

COLUMBIA   MVEB   DBAINAOE. 
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MISSOULA  RIVER  AT  MISSOULA,  MONT. 

The  station  was  origmally  established  July  10,  1898,  at  the  Higgins 
avenue  bridge  at  Missoula,  but  owing  to  the  unfavorable  condition 
of  the  channel,  was  moved  on  May  27,  1899,  to  a  point  below  the 
junction  of  the  two  branches  and  150  yards  east  of  the  railroad 
bridge.  It  is  described  in  Water-Supply  Paper  No.  51,  page  432. 
Results  of  measurements  for  1900  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  435. 

The  gage  wire  was  renewed  April  10,  1901.  The  following  meas- 
urements were  made  by  G.  C.  Westby  and  J.  S.  Baker  during  1901. 

Lust  of  discharge  mecumrenients  of  Missoula  River  at  Missoula,  Mont. 


Date. 

Qage 
height. 

Dis- 
charge. 

Date. 

Oage 
height. 

Dis- 
charge. 

1901. 

Feet. 
8.80 
5.29 
5.30 

Sec-ft. 
1,804 
4,222 
4,295 

1 

November  J 

Do 

901. 

» 

Feet.     \   Sec.-ft. 
3.39  1         1.309 

April  27 

8.46 

1,383 

Do 

1. 
De\ 

Daily  gage  height,  in  feet,  oj 

"  Missoula  River  at  Missoula ,  Mont, ,  for  IDO 

Day. 

Jan. 

Mar. 

Apr. 

May. 

June. 

7.86 
7.55 
7.38 
7.33 

7.28 

Jtay. 

Aug. 

Sept.'  Oct.  ' 

Nov. 

1 

(•> 

3.62 

6.20 

580 
525 
5.10 
510 
5.00 

3.65 
3.65 
3.66 
3.65 
8.65 
2.68 
8.58 
8.55 
3.55 
3.50 
8.50 
8.48 
3.40 

3.10    8.56 

3.55 

8.45 

t  

8.63 

5.62  3.02 

4.63  3.55 
4.00    8.58 
3.95     8.55 
8.90     8.55 
4.00    8.55 
4.02     8.55 

6.98 
7.58 
8.28 
8.45 
8.25 
8.05 
7.96 
7.95 

8.10    3.56,3.55 
3.16     3.5S  .  8.55 

3.50 

3        

3.53 

4 

3.28 
3.50 
8.53 
3.50 
8.53 
8.58 

8.56 
3.55 
3.50 
8.60 
8.60 
3  50 

3.58 
8.58 
8.65 
3.68 
3.60 

8.58 

5        

8.53 

a 

6.95     4.85  I 

8.50 

7  

6.60 
6.38 
6.25 
6.08 
6.10 
6.15 
6.18 

4.83 
4.82 
4.73 
4.77 
4.68 
4.55 
4.47 

8.43 

8 

3.30 

9 

3.60      3.48 

10 

8.98     8.60  !  7.75 

8.50    358 
3.58     3.63 

3.58      8.58 

11 

•  J  / 

8.87    

7.68 
7.56 
7.75 

8.58  '    (•) 

12 

3.80 
8.80 
8.75 
8.73 
3.78 
3.80 
3.98 
3.95 
8.86 
3.90 
4.23 
4.17 
8.95 
3.87 
8.83 
3.78 
3.70 

4.40 
4.30 
4.00 

3.58 
4.50 
3.5S 
8.55 
3.50 
3.50 
3.50 
3.53 
8.60 
3.46 
3.48 
H.48 

3.50 
8.50 
3.50 

3.55      (•) 

13 

3.55  '    (•) 

14 

8.05     6.08 
8.33     5.95 

4.46     3.38 
4.43     3.83 

8.53      r*) 

15 

3.50  1  8.50  1    I*) 

16 

408  >  8.45     5.85 

4.38 

8.83 
3.80 
3.30 
3.30 
3.28 
8.25 
3.25 
3.25 

3.58 
566 
3.53 
3.50 
3.60 

3.45 
3.45 
3.50 
3.50 
3.48 

(•) 

17 

4.02 
4.12 
4.10 
4.18 
4.32 
4.48 

8.80  ,  5.78  !  4.83 

(•) 

18 

19 

80 

(") 

9.00  1  5.67 
8.90  >  5.65 
8.70  1  5.80 

4.25 
4.13 
4.05 
4.00 

21  

8.40 
H.15 

5.90 

3.50     3.48 
3.50     3.48 
3.55  1  3.53 
8.50  !  3. 511 

(•) 

22 

580  ,  4.00 
5  75  ,  a  9R 

(•) 

23 

4.67  1  8.10 

(•) 

24 

4.80 
4.»7 
5.18 
5.20 
5.20 
5.20 
5.55 

7.88  1  5.78 
7.70     5.67 
7.75     5.68 
7.85     5.73 
8  20    ft  7« 

3.98 
3.88 
3.86 
8.86 
a  7« 

3.23     3.48 
3.25     8.50 
2.28  1  3.50 

(■) 

25 

3.48 
3.50 

3.53 
3  53 

<•) 

20 

(•) 

27 

3.15 
3.15 
3.15 
3.13 
3.10 

3.58 
3.60 
8.80 
3.60 

3.68  .  3.50 
3. 48     3. 48 
3.53     3.45 
3.58     3.4.') 

(•) 

28 

(*) 

29 

3.70 
8.68 
3.60 

8.45 
8.63 
8.28 

556     8.75 

548  i  3.75 

!  3.70 

(*) 

30 

(■) 

31 

8.63 

(•) 

1 

»  Ice. 
BITTERROOT  RIVER  AT  MISSOULA,  MONT. 

The  station,  established  July  6,  1898,  is  at  the  Backhouse  wagon 
bridge.  It  is  described  in  Water-Supply  Paper  No.  51,  page  433.  On 
April  8,  1901,  the  bridge  was  washed  out  and  no  readings  were  taken 
from  April  8  to  12.  The  station  was  discontinued  November  30, 1901. 
Results  of  measurements  for  1900  are  published  in  the  Twenty-second 
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Annual  Report,  Part  IV,  page  442.     The  following  measurements 
were  made  by  G.  C.  Westby  and  J.  S.  Baker  during  1901: 

List  of  discharge  rtieasurements  of  Bitterroot  River  at  Missoula,  Mont. 


Date. 


1901. 

March  23 

April  26 

Do 


Gaffe  Dis- 

lioiKnt.  '  charge. 


Feet. 
.1.80 
2.85 
2.85 


Sec.-ft. 
1,484 
2,660 
2,670 


Gaare 
height. 


December  1 
Do 


Feet. 
1.27 
1.25 


DiB- 
charge. 

Sec.-ft. 
1.223 
1,157 


Daily  gage  height j  in  feet,  of  Bitterroot  River  at  Missoula 

,  Mont.,  for  1901. 

Day. 

Jan. 

(•) 

(•) 

(•) 

(•) 

(•) 

(•) 

(•) 

1.60 

1.60 

1.60 

1.70 

1.70 

1.70 

1.A5 

1.65 

1.90 

1.70 

1.60 

1.45 

Feb.  Mar. 

1 
Apr.  May.' Jane.  July. 

i       1 

Aug. 

Sept. 

0.50 

.50 

.55 

.60 

.70 

.76 

.80 

.85 

.86 

.90 

1.05 

1.10 

1.15 

1.30 

1.50 

1.50 

1.50 

1.46 

1.40 

1.35 

1.30 

1.30 

i.:t) 
i.m 

1.30 
1.30 
1.30 
1.30 
1.25 
1.20 

Oct. 

Nov, 

1 

1.10 

1.05 

1.10 

1.10 

1.10 

(•) 

(■) 

{•) 

(■) 

(•) 

( *) 

3.00 

1  65  '  5.») 

6.80 
6.00 

3.60 
3.55 
3.50 
3.45 
3.40 
3.30 
3.30 
3.50 
3.40 
3.30 
3.25 
2.20 
3.10 
3.00 
2.80 
2.70 
2.60 
•2.40 
2.40 
2.30 
2.30 
3.20 
3.10 
3.00 
3.00 
2.90 
2.80 
1.65 
1.50 
1.40 
1.35 

i.ao 

1.30 
1.25 
1.15 
1.10 
1.00 
.95 
.90 
.85 
.80 
.70 
.70 
.70 
.60 
.55 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.65 
.50 
.50 
.50 
.50 
.60 
.50 
.60 

1.15 
1.25 
1.30 
1.30 
1.30 
1.25 
1.30 
1.35 
1.40 
1.35 
1.35 
l.» 
1.30 
1.3f) 
1.30 
1.30 
1.26 
1.25 
1.26 
1.15 
1.15 
1.10 
1.10 
1.10 
1.05 
1.05 
1.05 
1.10 
1.06 
1.05 
1.05 

1.15 

2 

2.70  1  1.65     5.50 

1.15 

3 

9  75      1  Afl      .i;  A)  ,  .<>  '2A 

1  25 

4 

2.60 
2.45 
2.25 
2.20 
2.20 

1.60  1  6.70     5.70 
1.60  1  5.70     5.15 
1.60     5.65     5.m 

1.25 

5. 

6 

1.25 
1.25 

7 

1.60 

5.50     4.80 

1.20 

8 

.«!.  7n 

4.40 
4.30 
4.30 
4  10 

1.30 

9. 

3.10    5.85 

2.00    1  5.90 

1  tt)                B.fli 

i.ao 

10 

1.30 

11 

1.30 

13 

(•)      i.wi  1 6.10  ,  3.50 

(•)      1.75     1.70  !  6.20     3.60 

1.2> 

13 

1.25 

14 

(•)    1  1.75     1.75     6.90 
<•)       1.80     1.80     790 

3.70 
3.80 
3.80 
!).8R 

1.25 

15 

1.15 

16 

1.60  !  1.80     1.80 
1.60  1  1.80     1.85 

1.70     1.85    

1.70     1  K.«i  : 

7.40 
7.60 

1.15 

17 

1.3[l 

18 

7.85  1  3.9() 
7.80     4.00 
7.50  '  4.10 
7.40  1  4.20 
7.00     4.45 
n.fiTi     4.H5 

1.20 

19 

1.25 

20 

21 

1.50     i.70  1  1.80  1 

1.50     1.60  '  1.85     2.10 
1.60     1.50  1  1.80     2.25 
1.60  '  1.40  ,  1.80  1  2.40 

1.25 
1.25 

28 

1,3) 

23... 

i.a) 

24 

1.60  1  1.40  L             2.n)  1  A.20  ,  4.10 

1.15 

25 

1.50 

1.40     1.70     2.86,  6. 00 '3. 96 
2.30     1.66     2.90     5.65  ,  3.70 

2.40     1.65  ; :  6.20     3.45 

2.50     1.60  .  2.80  .  7.(K)     3.21) 

1.10 

28 

1.60 
1.50 

1.10 

27 

1.15 

28 

1.45 

1.15 

29 

30 

31 

1.30    1.60  '  2.95     7.50     3.50 

1.20    1.66  1  3.50     8.55     3.70 

1.10  • 1  1.66    7.45   

1.20 
1.20 

1            1            ! 

•Ice. 
FLATHEAD  LAKE  AT  POLSON,  MONT. 

This  station,  which  is  at  the  lower  end  of  the  lake,  at  the  Poison 
post-office,  was  established  by  Prof.  F.  D.  Smith  on  April  20,  11)00. 
It  is  described  in  Water-Supply  Paper  No.  51,  page  438.  Readings 
were  discontinued  on  June  30,  1901. 

Daily  gage  height,  in  feet,  of  Flathead  Lake  at  Poison,  Mont.,  for  1901. 


Day. 

1 

Jan.  ' 

Feb. 

•s.fi) 

3.40 
3.40 
3.40 
3.40 
3.*) 
3.30 

3.:*) 

3.30 

3.;*) 

3.30 

3.:io 

3.20 
3.20 
3.20 

Mar. 
3.») 

3.:«) 

3.30 

3.:io 

3.30 
3.3[) 
3.«) 

3.;*) 
3. :«) 

3.40 
3.40 
3.50 
3.50 
3.60 
H.W 
3.6J) 

Apr. 

4.(N) 
3.90 
3.90 
3.9r) 
3.90 
3.80 
3.80 
3.80 
3.90 
8.W) 
3.90 
3.90 
4.(K) 
4.«) 
4.(N) 

4.a) 

May. 

5.4<> 
5.60 
5.80 
6.10 
6.30 
6.60 
6.90 
7.40 
8.00 

June 

13.40  1 
13.:*)  1 
13.25  ' 
13. 10 
13.20 
13. 10 
12. «) 
12. «) 
12.35 

Day. 

17 

18 

1  19 

Jan. 

3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.50 
3.50 
8.50 

Feb. 

3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.30 
3.30 
3.30 
3.30 
3.30 
3.30 

Mar. 

3.70 
3.70 
3.80 

Apr. 

4.10 
4.10 
4.20 

May.  June. 

1 

1 

2 

3 

r 

3.90. 

3.80 

3.8r) 

3.70, 

3.70l 

3.701 

3.7o; 

3.60' 
3.61) 
3.60, 
3.60 
3.60 
3.60 
3.60; 
3.«), 
3.60' 
1 

1 

9.80   10.40 
10.00*  10.  dl 
10.40   10.1(1 

4 

5 

6. 

,  'M 

1  :;i 

1  22 

3.80]    4.30 
3.90!    4.40 
8.90'    4.50 
4.00     4.50 
4.00    4.60 
4.00i    4.70 
4.00    4.80 
4.00    4.90 
4.00    5.00 
4.00,    5.10 
4.00    6.30 
4.00 

10.80   10.011 
11.55   10.  <l) 
12.30   lO.ilJ 

7 

1     ~T 

,  23 

12.35,  10.  Ill 

8 

9 

24 

25 

28 

27 

12.30'  10.  t« 
12.20    10.  (Kl 

10 

11 

8. 40 12. 00 
8.80'11.R5 
9. »)  11.50 
9.4011.25 
9.4010.96 
9.50,10.80 
9.6010.55 

12.10     9.90 

12.  s    9.ai 

12        .       ... 

28 

12.45     9.  ft) 

13 

29 

30.. 

31 

12.70     9.70 

14 

15 

16 

li.95'    9.<l) 
18.26 

1 

COLUMBIA    RIVER   DRAINAGE. 
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SPOKANE  RIVER  AT  SPOKANE,  WASH, 

This  station,  established  by  C.  C.  Babb,  October  17,  1896,  is  a  short 
distance  above  Spokane  Falls,  at  the  bridge  of  the  Oregon  Railroad 
and  Navigation  Company.  It  is  described  in  Water-Supply  Paper 
No.  51,  page  438..  The  results  of  measurementH  for  1890  will  be  found 
in  the  Twenty-second  Annual  Report,  Part  IV,  page  443. 

During  1901  new  gag^s  and  bench  marks  were  established  at  this 
point.  The  liench  mark  is  a  railroad  spike  driven  into  the  electric- 
light  pole  close  to  an<l  on  the  south  side  of  the  railroad  track,  at  the 
west  end  of  the  bridge,  at  an  elevation  of  1,896.8(5  feet.  The  new 
wire  gage  on  the  north  side  of  the  west  span  of  the  bridge  is  the  one 
used  for  reconling  the  gage  height.  The  zero  of  this  gage  is  at  an 
elevation  of  1,879.35  feet,  coinciding  exactly  with  the  position  of  the 
zero  of  old  gage.  As  a  safeguard,  a  new  vertical  gage  rod  has  also 
been  placed  on  the  west  face  of  the  west  pier  of  the  bridge,  the  datum 
of  which  corresponds  with  that  of  the  wire  gage.  No  measurements 
of  discharge  were  made  at  this  stiition  during  1901. 

Daily  gcige  height,  in  feet,  of  Spokane  Riv*er  at  Spokane,  Wash,  for  1901, 


Day. 

Jan. 

1      

5.80 
5.60 
5.40 
5.30 
5.15 
5.05 
4.90 
4.80 
4.66 
4.50 
4.50 
4.35 

4.:« 

4.70 
5.20 
5.56 
5.76 

2     

3 

4 

5 

« 

7 

8 

9 

10 

11 

12 

13 

u 

15 

1« 

17 

18 

5.80  ' 

19 

5.80 

SO 

5. 75 
5.65 
5.50 
5.40 
5.25 
5.15 
5.05 
4.fl5 
4.80 
4.70 
4.55 
4.45 

21 

22 

23 

24 

25 

28 

27 ' 

28 

29 

30 

31 

Feb. 


4.45 

4.25 
4.15 
4.00 
3.90 
8.80 
3.70 
3.60 
8.55 
3.50 
3.40 
3.85 
8.25 
3.20 
3.20 
3.35 
3.65 
4.30 
4.60 
4. 75 
4.80 
4.85 
4.80 
4.80 
4.75 
4.75 
4.86 
5.10 


Mar.  Apr 


May. 


June. 


5.45 
6.2tJ 
7.00 
7.70 
8.10 
8.25 

8.af) 

8.15 
8.06 
7.80 
7.70 
7.50 
7.35 
7.10 
6.90 
0.75 
6.  .55 
6.50 
6.85 
6.25 
6. 15 
6.10 
6. 10 
6. 10 
6.(6 
6.  (Jo 
6.00 
5.90 
5.85 
5.75 
6.70 


5.60 
5.55 
5.50 
5.45 
5.40 
5.35 
5.30 
5.25 


5. 

5. 


5. 
5. 
5. 
5. 


20 
10 
00 
00 
05 
10 
5.30 
5.40 
5. 45 
5.45 
5.50 
5.60 
5.65 
70 
85 
95 
6.05 
6.20 
6.20 
6.20 
6.2l> 
6.20 


7. 

»• 

4. 
I. 

8. 
8. 
8. 


6.30 
6.55 
6.86 
25 

50 
70 
85 
00 
10 
20 

8.  a) 

8.35 
8.40 
8.45 
8.60 
8.70 
8.86 
9.00 
9.10 
9.10 
9.10 
9.00 
8.85 
8. 75 
8.70 
8.  (JO 
8.  .55 
8.5-> 
8.60 
8.65 
8.55 


8. 
8. 
8. 
7. 


i. 
7. 
7. 


35 
20 
(» 
90 
70 
.50 
30 
10 
6.90 
6.80 
6.65 
6.45 
6.20 
6.10 
6.05 
5.90 
5.85 
5.75 
5.70 
.5.70 
66 
60 
.55 
.5.45 
.5.35 
.5.30 
.5.25 
.5.25 
5, 15 
5.00 


July. 


4.90 
4.80 
4.75 
4.70 
4.  .55 
4.  .50 
4.40 
4.35 
4.30 
4.20 
4.15 
4.05 
4.00 
3.85 
3.70 
.3.70 
3.  .55 
.3.45 
3.40 

3.:« 

3.3r) 
3.25 
3.20 
3. 10 
3.05 
3.00 
2.96 
2.90 
2.80 
2.80 
2.75 


AnK-  Sept. 


3 
2 
2 
2 


2.70 
2.66 
2.60 
2.  .55 
2.  .50 
2.  .50 
2.50 
2.45 
45 
4() 
36 
30 


Oct.   Nov.   Dec. 


2. 


2.25 
2.20 
15 
15 
2.10 
2.10 
2.05 
2.06 
2.06 
2.06 
2.06 
2.06 
2.05 
2.U) 
2.  a) 
2.00 
1,95 
1.95 
1.96 


1.90 

1.90 

1.90 

1.90 

1.90 

1.85 

1.86 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.85 

1.85 

1.85 

1.80 

1.80  1 

1.80 

1.85 

1.80 

1.80 

1.80 

1.80 

1.85 


I 


•1.86 

•1.85 

•1.86 

•1.86 

•1.86 

•1.85 

•1.86 

•1.85 

•1.85 

1.85 

1.86 

1.75 

1.75 

1. 75 

1.80 

1.80 

1.80 

1.75 

1.75 

1.70 

1.70 

1.70 

1.70 

1.70 

1.65 

1.65 

1.66 

1.66 

1.70 

1.70 

1.70 


1.70 
1.70 
1.70 
1.75 
1.75 
1.76 
1.75 
1.75 
i  1.75 
1.85 
1.86 
1.85 
1.86 
1.85 
1.85 
1.80 
1.80 
1.86 
1.86 
1.80 
1.80 
1.80 
1.80 
2.26 
2.  .30 
2.50 
2.60 
2.65 
2.65 
2.70 


2.75 
2.76 
2.75 
2.86 
2.90 
2.95 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 

aoo 

2.96 
2.90 
2.85 
J2.80 
2.86 
2.70 
2.&5 
2.60 
2.60 
2.60 
2.70 
3.00 
3.20 
3.20 
8.26 
3.30 
8.25 
8.20 


•Estimated;  gage  destroyed. 


NACHES  RIVER  NEAR  NORTH  YAKIMA,  WASH. 


The  original  station  on  this  river  was  established  August  14,  1893. 
It  was  abandoned  in  1897,  and  another  was  established  February  1, 
1898.  It  is  described  in  Water-Supply  Paper  No.  51,  page  440. 
Results  of  measurements  for  1900  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  444.     A  measurement  was  made  by 
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Sydney  Arnold,  on  April  25,  1901,  when  the  discharge  was  found  to 
be  2,275  second-feet  and  the  gage  height  7  feet. 

Daily  gage  height,  in  feet,  of  Nojches  River  near  North  Yakima,  Wash.,  for  1901. 


Day. 

Jan. 

Feb. 

6.10 
6.10 
6.10 
6.10 

Mar. 

Apr. 

6.70 
6.W 
6.70 
6.70 
6.70 
6.60 
6.60 
6.60 
6.60 
6.60 
6.60 
7.00 
7.10 
7.10 
7.10 
7.10 
7.20 
7.20 
7.30 
7.30 
7.30 
7.30 
7.30 
7.20 
7.20 
7.10 
7.10 
7.10 
7.20 
7.30 

Hay. 

7.50 
7.70 
7.80 
7.90 
7.90 
7.90 

June. 

8.60 
8.60 
8.70 
8.60 
8.30 
7.80 

July. 

7.20 
7.20 
7.20 
7.10 
7.10 
7.10 
7.20 
7.30 
7.30 
7.20 
7.10 
7.10 
7.00 
6.90 
6.80 
6.80 
6.80 
6.80 
6.70 
6.70 
6.70 
6.60 
6.60 
6.60 
6.60 
6.50 
6.40 
6.30 
6.20 
6.20 
6.20 

Aug. 

Sept. 

Oct. 

5.30 
5.30 
5.30 
5.20 
5.20 
5.20 
5.20 
5.20 
6.1C 
6.10 
6.10 
5.10 
5.10 
5.10 
5.10 
MO 
5.10 
6.10 
5.10 
5.10 
6.10 
5.10 
5.10 
5  10 
5.10 
5.10 
5.10 
5.10 
6.10 
6.10 
5.20 

Nov. 

1 

Dec. 

1.. 

6.40 
6.40 
6.40 
6.40 

9.40 
9.50 
9.20 
8.80 
8.40 
8.20 
8.00 
7.90 
7.70 
7.50 
7.40 
7.30 
7.20 
7.10 
7.00 
6.90 
6.90 
7.00 
7.00 
7.00 
7.10 
7.10 
7.10 
7.00 
7.00 
7.00 
6.90 
6.90 
6.80 
6.70 
6.70 

6.20 
6.10 
6.10 
6.10 
6.10 
6.10 
6.00 
6.00 
5.90 
5.80 
5.80 
5.70 
5.70 
5.70 
5.70 
5.70 
5.70 
5.00 
5.40 
6.40 
5.30 
5.30 
5.30 
6.30 
5.40 
5.60 
5.60 
5.50 
5.60 
5.40 
5.40 

5.40 
5.30 
5.30 
6.30 
5.2[) 
5.20 
5.20 
5.20 
5.20 
5.20 
5.20 
6.20 
5.20 
5.20 
5.20 
5.20 
6.20 
5.20 
5.20 
5.20 
5.20 
6.20 
5.20 
5.20 
6.30 
6.30 
5.30 
6.30 
5.30 
5.30 

5.30 
5.30 
5.30 
5.30 
5.50 
5.70 
5.70 
5.70 
5.60 
5.60 
5.50 
5.50 
5.60 
6.50 
6.50 
6.60 
5.40 
5.40 
5.40 
5.40 
5.60 
6.40 
8.60 
8.80 
7.00 
6.70 
6.70 
6.60 
6.60 
6.60 

6.80 

2 

6.90 

3 

6.90 

4 

7.10 

5 

6.40  1  6.00 

7.10 

6 

6.80 
6.30 
6.20 
6.10 
6.00 
6.00 
6.20 
7.00 
7.80 
7.60 
7.40 
7.10 
6.90 
6.80 
6.70 
6.60 
6.60 
6.50 
6.40 
6.40 
6.80 
6.30 
6.20 
6.20 
6.20 
6.20 

6.00 
5.M) 
5.90 
5.90 
5.90 
5.90 
6.90 
5.90 
5.90 
6.50 
7.40 
7.30 
7.10 
6.90 
6.80 
6.70 
6.70 
6.80 
6.80 
6.80 
6.90 
7.80 
8.00 

7.00 

7 

8.00     7.70 

7.00 

8 

8.  DO 
7.90 
7.90 
7.90 
8.80 
8.60 
8.80 
8.80 
8.90 
9.20 
9.00 
8.70 
8.30 
8.10 
8.00 
7.90 
7.80 
7.80 
8.40 
9.00 
9.40 
9.30 
9.00 
8.80 

7.80 
7.40 
7.30 
7.30 
7.30 
7.30 
7.20 
7.40 
7.60 
7.60 
7.80 
8.10 
8.60 
8.40 
8.30 
8.00 
7.70 
7.50 
7.30 
7.30 
7.30 
7.30 
7.20 

6.90 

9 

6.80 

10 

6.50 

11 

6.20 

12 

6.00 

13 

6.00 

14 

6.00 

16 

6.00 

16 

5.90 

17 

5  90 

18 

5.90 

19 

5.80 

20                    

6.80 

21 

6.80 

22 

6.10 

23 

6.40 

24 

i.m 

25 

7.60 

26 

7.00 

27 

6  90 

28 

6.70 

29 

6.60 

30 

6.50 

31 

6.40 

NoTR.— Sunday  readings  estimated. 

TIETON  RIVER,  WASHINGTON. 

This  stream  is  the  principal  tributary  of  the  Naches  River  and  dis- 
chare:es  into  the  latter  about  17  miles  above  its  junction  with  the 
Yakima  River,  near  North  Yakima. 

Its  source  is  in  the  Cascade  Mountains  in  the  vicinity  of  Cowlitz  Pass. 
A  peculiar  feature  of  the  stream  is  the  turbid,  milk-white  appearance 
of  the  water,  it  being  similar  in  this  respect  to  White  River,  on  the 
western  slope  of  the  Cascade  Range.  The  water  of  the  South  Fork 
of  the  Tieton,  25  miles  above  the  mouth,  is,  however,  perfectly  clear. 
The  forks  head  in  the  glaciers  of  a  peak  of  the  Cascades  known  locally 
as  Goat  Rock. 

The  capacity  of  the  Tieton  is  considerable,  being  probably  equal  to 
about  two-thirds  that  ©f  the  Upper  Naches,  averaging  during  the  year 
1,000  cubic  feet  per  second.  No  measurements  of  the  discharge  have 
as  yet  been  made,  owing  to  the  natural  obstacles  met  with.  The  above 
estimate  shows  the  great  value  of  the  Tieton  for  irrigation  purposes. 
Its  waters  are,  however,  at  present  not  used  above  where  they  mingle 
with  those  of  the  Naches  River,  since  the  gi*eat  depth,  narrowness,  and 
rapid  fall  of  the  canyon  through  which  the  Tieton  runs,  together  with 
the  very  limited  area  of  its  bottom  land,  render  it  a  difficult  problem 
to  convey  water  to  the  uplands,  except  at  great  expense  for  flnmin^. 
There  is  little  doubt  that  at  some  future  period  some  of  the  plans  pix>- 
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posed  for  conveying  water  from  the  Tieton  River  to  valuable  lands  in 
the  Upper  Cowiehe  district  will  be  carried  out. 

Settlements  on  the  river  are  now  very  few,  for  the  reasons  above 
given.  Very  fine  bottom  lands  of  somewhat  limited  extent  are  to  be 
found  24  miles  above  the  river  mouth,  but  owing  to  their  inaccessi- 
bility, except  by  mountain  trail,  they  are  used  almost  solely  for  stock 
grazing.  A  remarkable  soda  spring  is  to  be  found  4  miles  below  the 
river  forks,  the  water  of  which  is  very  palatable.  During  a  summer 
reconnaissance  of  the  river  from  its  mouth  to  the  headwaters  it  was 
found  that  the  country  is  used  to  some  extent  for  stock  grazing,  but 
no  sheep  were  seen.  Although  no  rain  had  fallen  during  J  uly ,  August, 
and  September,  the  vegetation  had  suffered  but  very  little. 

No  locations  suitable  for  reservoir  sites  were  found,  audit  is  believed 
that  none  exist  on  Tieton  River  proper. 

YAKIMA  RIVER  AT  UNION  GAP,  WASH. 

The  gaging  station  at  Union  Gap  was  established  August  14,  1893. 
It  is  6  miles  below  North  Yakima,  about  1,000  feet  below  the  high- 
way bridge,  and  about  3  miles  above  the  head  gate  of  the  Sunnyside 
Canal.  It  is  described  in  Water-Supply  Paper  No.  51,  page  441. 
The  station  is  of  value  in  determining  the  amount  of  water  available 
for  the  extensive  irrigable  lands  below.  The  results  of  measurements 
for  1900  will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV, 
page  447.  No  measurements  of  discharge  were  made  at  this  station 
during  1901. 

Ikiily  gage  height,  in  feet,  of  Yakima  River  at  Union  Gap,  Wash,,  for  1900. 


Day. 

Jan. 

Feb. 

1 

2 

6.10  1  5.60 
6.10     5.61) 

3 

6.10     5.60 

4 

6.10     5.60 

5 

6.00     5.50 

6 

6.00  '  5.40 

7 

5.90 
5  80 

5.80 

8 

5  ») 

9 

5.70     5.^) 

10 

11  

5.60     5.290 
5.60  !  5.21) 

12 

5.70 
7.70 
7.60 
7.60 
7.40 
7.40 
6  80 
6.60 
6.60 
6.50 
6.40 

6.;« 

6.20 
6.10 
6.00 
5.00 
5.90 
5.80 
5.80 
6.70 

5.;i0 

13 

5.H) 

14 

5.40 

15 

5.80 

16 

6.50 

17 

7.10 

18 

6.70 

19 

6.50 

ao 

21 

6.:« 
6  ») 

22 

6.10 

23 

6.10 

24 

6.00 

25 

6.20 

2« 

6.  (if) 

27 

7  flO 

28 

2» 

HT) 

31 

8.») 

Apr.  ,May. 


10.10 
11.20 
10.90 
10. 10 
9.30 
8.70 


8. 
8. 
8. 


4. 

7. 
7. 


50 
20 
00 
50 
20 
20 
10 
6.90 
6.80 
6.80 
6.80 
6.80 
6.80 
6.80 

6.  a) 

6.90 
6.90 
6.90 
6.80 
6.70 
6.60 
6.50 
6.40 
6.30 
6.30 


6.20 
6.20 
6.:*) 

Q.m 

6.40 
6.  SO 
6.30 
6.20 
6.20 
6.30 
6.40 
6.60 
7.00 
7.U) 
7.00 
6.90 
6.90 
6.90 
6.80 
6.70 
6.90 
6.90 
7.00 
7.00 
b.90 
6.K) 
6.70 
6.70 
6.80 
6.90 


7.80 
7.40 
7.60 
7.80 


7. 
8. 
8. 
8. 


7. 
7. 

7. 


90 
00 
00 
00 
90 
90 
80 
90 
8.60 
9.00 
9.60 
9.60 
9.60 
10.  a) 
9.40 
9.00 
8.60 
8.10 
7.90 
7.80 
7.90 
8.60 
7.60 
9.10 
10. 10 
10. 40 
9.40 


Jane.  July. 


Aug.  Sept. ,  Oct.    Nov.  Dec. 


9.00 
8.90 
900 
9.(X) 
9.00 
8  30 

8.  a) 

7.60 
7.30 
7.10 
7.00 
7.00 
7.10 
7.10 
7.10 
7.00 
7.10 
7.50 
7.80 
8.20 
8.30 
8.30 
8.00 
7.80 
7.60 
7.20 
7.00 
7.W) 
7.(K) 
7.00 


7.00 
6.90 
1.90 
6.90 
6.90 
6.80 
6.70 
6.90 
6.90 
6.80 
6.70 
6.60 
6.50 
6.40 
6.30 
6.30 
6.30 
6.20 
6.20 
6.10 
6.10 
6.10 
6.00 
6.00 
6.00 
6.00 
5.90 
6.80 
5.80 
6.80 
5.60 


5.60 
5.60 
5.40 
5.30 


30 
30 
20 
2r) 
10 
5.10 
5  ») 
5.00 
4.90 
4.  CO 
4.80 
4.80 
4.70 
4.70 
4.60 


4.40 
4.40 
4.40 
4.40 
4.40 


60  > 

,et) 

,50  I 
,50  i 
50 
50  ' 
.60  I 
40  I 
40  I 
4.40  I 
4.40  ' 

4.40 ; 


4. 

4. 

4. 

4. 

4. 

4. 

4. 

4 

4. 


40 
40 
40 
40 
40 
40 
30 
30 
:«) 
30 
30 
30 
30 
20 
20 
20 
20 


4.31) 


M) 
50 
GO 
60 
60 
50 


40 
40 
30 
30 
3() 


4.30 


4.40 


30 
20 
20 
20 
20 
20 
20 
10 
10 
20 
20 
20 
20 
20 
20 
30 


4.30 


30 
30 

:«) 

30 
20 
20 
20 


4.20 
4.20 


4. 

4. 

4 

6 

5. 

5 


40 

60 

90 

00 

60 

80 

5.70 

5.70 

5.60 

5.40 

'  5.20 

I  5.20 

5.40 

I  5.60 

5.60 

I  5.60 

;  5.50 

'  5. 40 

5.40 

5.40 

5.40 

6.(X) 

i  6.60 

I  6.60 

'  6.40 

j  6.40 

I  6  60 

6.60 


6.60 
6.60 
6.90 
7.00 
7.00 
7.00 
7.00 
7.00 
6.80 
6.60 
6.60 
6.40 
6.40 

6.:« 

6.10 
6.00 
5.90 
5.80 
5.80 
5.70 
5.60 
5.90 
6.60 
8.60 
8.80 
8.00 
8.00 
7.60 
7.00 
7.00 
6.90 
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YAKIMA  RIVER  AT  KIONA,   WASH. 

This  station,  established  August  20,  1895,  is  on  the  highway  bridge 
at  Kiona.  It  is  described  in  Water-Supply  Paper  No.  51,  page  442. 
Results  of  measurements  for  1900  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  448.  A  new  bench  mark  was  estab- 
lished during  1901.  It  is  the  top  of  an  iron  spike  in  the  east  end  of 
the  cap  of  the  first  trestle  bent  of  the  bridge  approach  on  the  south 
side  of  the  river.  The  top  of  the  2-inch  pulley  wheel  of  the  wire 
gage  is  4.68  feet  above  this  bench  mark.  The  length  of  the  gage  wire 
is  27.21  feet  and  the  pulley  distance  2  feet. 

A  measurement  was  made  by  Sydney  Arnold  on  May  16,  when  the 
discharge  was  found  to  be  16,781  second-feet  and  the  gage  height 
11.50  feet. 

Daily  gage  height,  in  feet,  of  Yakinia  River  at  Kiona,  Wash,,  for  1901. 


1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

16 

17 

18 

19 

20 

21 

22 

28 

24 

25 

26 

27 

28 

20 

80 

81 


Day. 


Jan. 

Feb. 

Mar. 

1 

7.70 

6.96 

11.33 

7.85 

6.90 

12.75 

7.28 

6.86 

18.43 

7.25 

6.75 

14.00 

7.25 

6.64 

13.83 

7.20 

6.58 

12.48 

7.18 

6.65 

11.50 

7.16 

6.50 

11.13 

7.08 

6.42 

10.68 

7.06 

6.8B 

10.18 

7.10 

6.80 

9.96 

7.12 

6.26 

9.70 

7.15 

6.28 

9.45 

8.76 

6.30 

9.18 

10.46 

6.75 

8.90 

10.25 

7.00 

8.75 

9.93 

8.08 

8.70 

9.60 

8.90 

8.70 

900 

9.10 

8.68 

8.75 

8.90 

8.68 

8.50 

8.20 

8.65 

8.28 

8.80 

8.65 

7.89 

8.42 

8.68 

7.80 

8.45 

8.60 

7.70 

8.50 

8.60 

7.50 

8.65 

8.88 

7.42 

10.23 

8.30 

7.80 

10.83 

8.25 

7.20 

8.25 

7.12 

8.20 

7.00 

8.00 

7.96 
7.90 
7.90 
82 
75 
65 
50 
50 
7.45 
7.60 
7.68 


7.75 
8.45 
8.52 
8.60 
8.65 
8.72 
8.78 
8.70 
8.65 
8.60 
8.50 
8.42 
8.36 
8.28 
8.20 
8.26 
8.33 
8.45 
8.52 


May.   June 


8.65 

0.28 

9.46 

9.75 

9.80 

9.90 

10.10 

10.20 

10.16 

10.00 

10.15 

10.20 

10.25 

10.40 

11.05 

11.50 

11.50 

11.00 


11. 
11. 
11, 


80 
80 
25 


10.96 
10.35 
9.90 
10.20 
10.60 
11.80 
11.85 
12.20 
12.90 
11.35 


July. 


11.10 
10.98 
10.63 
10.46 
10.25 
9.85 
9.75 
9.00 
9.36 
9.05 
8.50 
8.05 
7.6'> 
7.35 
7.46 
7.60 
7.80 
8.05 
8.25 
8.50 
8.86 
9.10 
8.55 
8.60 
8.15 
7.85 
7.51 
7.85 
7.30 
7.15 


7.11 
7.01) 
6.80 
6.75 
6.70 
6.65 
6.60 
6.60 
6.56 
6.65 
6.49 
6.46 
6. 43 
6.40 
6.80 
6.17 
6.06 

9r 

96 
6.98 
5.85 
80 
85 
90 
85 
70 
60 
5.45 
5.40 
5.25 
5.10 


6. 
5. 


5. 
6. 
6. 
5. 
5. 
5. 


Ang. 


4.(0 
4.76 
4.86 
5.01 
6.06 


00 
97 
90 
85 
77 
65 
4.56 
4.50 
4.40 
4.85 
4.20 
4.15 
4.18 
4.10 
4.01 
3.94 
3.85 
8.75 
8.75 
8.66 
3.63 
3.60 
3.55 
3.55 
8.63 
8.50 


Sept. 


3.46 

3.46 

3.36 

3.80 

3.25 

8.26 

8.20 

-3.20 

•8.20 

•3.20 

>3.20 

•3.20 

•3.25 

•a25 

•3.25 

•3.25 

•3.25 

•3.30 

•3.80 

•8.80 

•3.30 

a80 

8.35 

8.85 

8.40 

a40 

8.41 

3.46 

a46 

a48 


Oct. 


3.66 
3.57 
8.60 

aao 
aao 

3.68 
8.65 
a65 

a  56 
a  63 
a  52 
a  60 
a  60 
a  60 
a66 
a  55 
a  60 
a  60 
a  65 

3.80 
a  85 

a85 
a  95 
a  97 
a  97 

4.00 
4.05 
4.15 
4.15 
4.16 
4.20 


Nor. '  Dec. 


4.23 
4.30 
4.80 
4.35 
4.47 
4.65 
4.63 
4.70 
4.80 
4.88 
4.96 
6.05 
4.95 
5.75 
5.87 

aoo 

6.15 

aa5 

6.75 
7.00 
7.25 
7.40 
7.00 
7.65 
7.56 
7.40 
7.11 
6.90 
a55 
6.65 


aTO 
6.85 
6.(6 
6.75 

aoB 

6.55 

a.v 

6.HH 
a25 
6.17 

ao6 

6.85 
5.65 
5.65 
5.60 
5.45 
5.40 
6.25 
5.15 
5.  OR 
6.(K> 
5.40 
5.75 
6.50 
7.65 
9.10 
a  55 
8.55 
8.00 

aifis 

8.60 


•  Oa^e  heights  estimated. 


PALOUSE  RIVER  NEAR  HOOPER,   WASH. 

This  station,  established  September  9,  1897,  is  opposite  the  water 
tank  of  the  railroad  company  near  Hooper.  It  is  described  in  Water- 
Supply  Paper  No.  51,  page  443.  Results  of  measurements  for  1900 
will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV,  page  452. 
During  1901  no  measurements  were  made  at  this  station. 


COLTTHBIA   BTVEB  DBAIXAOE. 
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DaUy  gage  height  ^  in  feet^  of  PalotLse  River  near  Hooper ,  Wash. ,  for  1901, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

4.40 
4.80 
4.90 
4.90 
5.10 
5.10 
5.00 
5.30 
6.30 
6.80 
5.U0 
4.  TO 
4.80 
4.80 
4.90 
4.80 
4.60 
4.80 
4.10 
4.10 
4.80 
4.80 
4.80 
4.60 
4.40 
4.80 
4.00 
4.00 
a  90 

a  80 

May. 

June. 

8.76 
8.60 
8.50 
8.40 
8.30 
8.90 
8.90 
8.90 
8.30 
8.30 
8.40 
8.56 
8.80 
8.90 
a  00 

a  10 
a  16 
a80 
a  10 
a  10 
a  05 
a  90 

8.90 
8.80 
8.75 
8.00 
8.50 
8.50 
8.50 
8.60 

Jnly. 

8.50 
8.60 
8.50 
8.45 
8.45 
8.40 
8.40 
8.40 
8.40 
8.35 
8.80 
8.80 
8.2f) 
8.10 
8.10 
8.10 
2.00 
2.(1) 
8.00 
1.90 
1.90 
1.90 
1.86 
1.80 
1.70 
1.66 
1.45 
1.40 
1.36 
1.90 
1.20 

Ang. 

Sept. 

0.50 
.60 
.60 
.60 
.66 
.60 
.70 
.75 
.80 
.80 
.80 
.80 
.85 
.86 
.80 
.80 
.80 
.75 
.75 
.75 
.75 
.75 
.70 
.70 
.75 
.75 
.80 
.80 
.86 
.90 

Oct. 

Nov. 

Dec. 

1 

3.45 
8.66 
3.60 

aeo 
aTO 
a  00 
a  60 
a45 
a  60 
a  40 
a  40 
a  90 

5.85 
7.60 
8.96 
8.66 
8.80 
7.85 
6.00 
5.50 
5.80 
4.80 
4.65 
4.  TO 
4.56 
4.60 
4.80 
4.80 
4.80 
4.10 
a  90 

aTO 

a6o 
a  60 
a  80 
a  10 
a  00 
a  10 
a(» 

8.90 
8.80 
8.80 
8.TO 
8.  TO 
8.  TO 
2.80 
4.80 
10,50 
9.80 
9.80 
7.76 
8.30 
7.80 
6.60 
6.40 
6.50 

7.  a) 

a  20 
9.10 

9.40 

9.40 

10.10 

10.66 

10.80 

8.10 

7.80 

7.80 

7.80 

7.  a) 

7.80 
6.60 
a  30 

a  10 

6.80 
6.50 
5.30 
6.30 
5.30 
5.30 
6.80 
4.90 
5.80 
6.80 
6.60 
5.30 
5.10 
4.90 
4.  TO 
4.60 
4.40 

a  50 
a  60 
a  60 
a  70 
a  70 
a  65 
a  50 
a  30 
a  30 
a  80 
a  10 
a  10 
a  06 
a  00 

8.90 
8.90 
8.80 
8.80 
8.70 
8.80 
8.70 
8.70 
2.85 
8.90 
8.95 
a  00 
8.90 
2.80 
2.80 
8.  TO 
8.90 

1.80 

1.80 

1.10 

1.10 

1.10 

1. 10 

1.05 

1.05 

1.06 

1.06 

l./X) 

.95 

.90 

.85 

.85 

.80 

.80 

.70 

.70 

.70 

.70 

.65 

.65 

.60 

.60 

.60 

.65 

.66 

.65 

.55 

.50 

0.90 
.90 
.85 
.80 
.80 
.80 
.80 
.85 
.86 
.90 
.86 
.80 
.80 
.80 
.80 
.76 
.76 
.76 
.75 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 

.a5 

.85 
.85 

0.90 
.90 
.90 
.96 
.96 
1.10 
1.15 
l.?0 
1.20 
1.30 
1.40 
1.90 
1.86 
1.86 
1.80 
1.15 
1.10 
1.10 
1.10 
1.10 
1.10 
1.15 
1.85 
1.80 
1.45 
2.20 
2.10 
8.00 
1.90 
1.80 

1.66 

8 

1.60 

3 

1.60 

4 

1.60 

5 

1.85 

6 

1.90 

7 

1.90 

8 

1.90 

9 

1.90 

10 

8.00 

11 

18 

13 

8.00 
1.90 
1.80 

14 

1.70 

15 

1.60 

16 

1.60 

17 

1.65 

18 

1.60 

19 

1.40 

80 

1.40 

81 

28 

1.36 
1.40 

83 

1.45 

84 

1.60 

26 

2.60 

80 

8.80 

27 

8.60 

28 

8.30 

29 

30 

31 

8.80 
8.60 
8.40 

UMATILLA  RIVER  AT  GIBBON,  OREG. 

This  station,  established  July  20,  1890,  is  a  half  mile  west  of  the 
railroad  station.  It  is  described  in  Water-Snpply  Paper  No.  51,  page 
444.  Results  of  measurements  for  1900  will  be  found  in  the  Twenty- 
second  Annual  Report,  Part  IV,  page  453.  No  measurements  of  dis- 
charge were  made  at  this  point  during  1901. 

Daily  gage  height,  in  feet,  of  Umatilla  River  at  Oibbon,  Oreg.^for  1901. 


Day. 


1 
)i 
3 
4 
5 
6 
7 
8 
9 
10 
11 

la 

14 
15 
16 
17 
18 
10 
20 
21 
& 
23 
24 
25 
26 
27 
28 
20 

ao 

31 


1.76 
1.70 
1.70 
1.70 
1.66 


60 
60 
46 
40 
86 
80 
1.05 
a  96 
4.70 

aw 
a  30 
a  00 

8.85 
8.76 
8.00 
8.60 
8.85 
86 
10 
00 
90 
1.90 
1.80 
1.70 
1,70 
1.66 


8. 
8. 
8. 
1. 


Feb. 

Mar. 

Apr. 
a  05 

May. 

a  60 

1.60 

6.46 

1.60 

6.40 

a  00 

a  60 

1.66 

4.90 

8.00 

a  60 

1.46 

4.36 

8.95 

a  65 

1.40 

a  90 

8.95 

a  66 

1.36 

a  70 

8.90 

a  65 

1.30 

a85 

8.85 

a  66 

1.86 

a  85 

8.80 

aerj 

1.80 

a  75 

8.76 

a  75 

1.16 

a  66 

8.80 

a  75 

1.16 

a  55 

a  10 

a  80 

1.10 

a  40 

a  60 

a  70 

1.10 

a  40 

a  95 

a  60 

1.10 

a  36 

a  86 

a  46 

1.10 

a  80 

a  60 

a  80 

5.76 

a3[> 

a  35 

a  06 

4.66 

a  86 

a  45 

8.90 

a  86 

a  15 

a  35 

8.85 

a  40 

a  05 

a  66 

8.76 

a  16 

a  00 

a  66 

8.70 

8.86 

895 

a  66 

8.00 

8.76 

a  15 

a  65 

8.60 

8.76 

a  00 

a  66 

8.46 

ado 

8.90 

a  65 

8.35 

4.00 

8.85 

a  60 

8.80 

4.80 

8.80 

a  36 

8.10 

6.96 

8.80 

a  30 

8.10 

6.76 

8.86 

a  10 

8.00 

8.86 

a  10 

1.90 

8.95 

a  85 

1.90 

8.95 

1.80 

June. 

July. 
1.00 

Aug. 
0.00 

1.70 

1.60 

1.00 

.55 

1.60 

1.00 

.66 

1.40 

1.00 

.55 

1.40 

1.00 

.60 

1.35 

.95 

.50 

1.40 

.95 

.50 

1.40 

.95 

.«» 

1.40 

.95 

.60 

1.40 

.95 

.46 

1.35 

.90 

.45 

1.30 

.90 

.45 

1.30 

.90 

.45 

1.86 

.80 

.45 

1.30 

.80 

.46 

1.35 

.80 

.40 

1.35 

.80 

.40 

1.45 

.75 

.40 

1.45 

.76 

.40 

1.40 

.76 

.40 

1.30 

.76 

.40 

1.30 

.75 

.40 

1.30 

.75 

.86 

1.86 

.70 

.36 

1.85 

.70 

.35 

1.80 

.70 

.35 

1.80 

.70 

.35 

1.10 

.65 

.36 

1.10 

.65 

.35 

1.06 

.60 

.:« 

.60 

.35 

0.35 
.35 
.35 
.40 
.40 
.45 
.45 
.50 
.50 
.50 
.66 
.66 
.66 
.60 
.60 
.60 
.60 
.66 
.66 
.66 
.66 
.70 
.70 
.70 
.75 
.76 
.75 
.75 
.75 
.76 


Oct. 

Nov. 

Dec. 

0.75 

0.86 

0.90 

.76 

.80 

.90 

.76 

.80 

.90 

.75 

.80 

.96 

.75 

.80 

1.00 

.76 

.80 

1.80 

.75 

.80 

1.80 

.75 

.80 

1.60 

.80 

.85 

1.60 

.80 

.85 

1.66 

.76 

.85 

1.66 

.75 

.80 

1.66 

.75 

.80 

1.60 

.75 

.80 

1.60 

.75 

.80 

1.60 

.75 

.80 

1.60 

.75 

.80 

1.46 

.75 

.80 

1.46 

.75 

.80 

1.50 

.76 

-.85 

1.60 

.76 

.85 

1.96 

.80 

.86 

1.86 

.80 

.86 

1.70 

.80 

.85 

1.70 

.80 

.85 

1.66 

.80 

.85 

1.66 

.80 

.86 

1.66 

.80 

.86 

1.60 

.85 

.90 

1.60 

.85 

.90 

1.46 

.85 

1.36 
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WHITE  RIVER  NEAR  BUCKLEY,  WASH. 

This  station,  established  April  22,  1899,  is  at  the  new  highway 
bridge,  500  feet  above  the  Northern  Pacific  Railway  bridge  and  a 
half  mile  north  of  the  town  of  Buckley.  It  is  described  in  Water- 
Supply  Paper  No.  51,  page  445.  During  1901  no  measurements  were 
made  at  this  station. 


Daily  gage  height 

,  in  feet,  c 

/  White  RiiHT  neur  Bttckley,  Wash 

Oct. 

0.20 
.20 
.20 
.25 
.25 
.25 
.26 
.80 
.80 
.26 
.35 
.85 

•.30 

-.80 
.20 
.20 
.20 
.25 
.25 
.40 
.50 
.45 
.40 
.86 
.80 
.80 
.66 
.40 
.40 
.65 

1.68 

r  I90I 
Nov. 

L 

Day. 

Jan. 

1.26 
1.20 
1.16 
1.10 
1.10 
1.00 
1.00 
.95 
.90 
.90 
1.06 
1.75 
4.96 
8.40 
2.60 
2.10 
1.70 
1.60 
1.65 
1.45 
1.45 
1.45 
1.40 
1.80 
1.16 
1.15 
1.10 
1.10 
1.06 
1.00 
.05 

Feb. 

Mar. 

Apr. ''May. 

Jnne. 

2.80 
2.66 

2.40 
2.20 
1.90 
1.76 
1.70 
1.60 
1.66 
1.50 
1.60 
1.46 
1.60 
1.60 
1.50 
1.60 
1.80 
2.10 
2.40 
2.60 
2.40 
2.16 
2.00 
1.85 
1.70 
1.60 
1.70 
1,80 
1.80 
1.80 

July. 

Aug. 

1.26 

1.25 

1.25 

1.26 

1.25 

1.25 

1.20 

1.16 

1.10 

1.00 

.95 

.96 

1.00 

1.16 

1.20 

1.80 

1.16 

1.05 

.96 

.86 

.80 

.80 

.90 

1.00 

1.05 

1.10 

.86 

.70 

.70 

.70 

.70 

Sept. 

0.70 
.65 
.66 
.66 
.00 
.50 
.40 
.85 
.85 
.80 
.80 
.40 
.60 
.60 
.46 
.40 
.40 
.40 
.40 
.40 
.60 
.00 
.60 
.40 
.86 
.40 
.40 
.80 
.26 
.20 

Dec. 

1 

1:::::::::::::::::::-::: 

4 

6 

6 

7 

0.95 

.90 

.90 

.85 

.80 

.80 

.80 

.75 

.75 

.70 

.70 

.70 

.80 

1.15 

1.90 

4.80 

3.08 

2.15 

1.80 

1.60 

1.40 

4.25 
3.76 
2.86 
2.35 
2.10 
1.^ 
1.76 
1.66 
1.60 
1.46 
1.85 
1.30 
1.20 
1.15 
1.10 
1.10 
1.15 
1.15 
1.10 
1.10 
1.05 

1.46 
1.76 
1.40 
1.26 
1.20 
1.15 
1.10 

1.86 
1.60 
1.66 
1.60 
1.50 
1.45 
1.46 

1.70 
1.70 
1.70 
1.66 
1.66 
1.80 
1.90 
1.90 
1.80 
1.75 
1.70 
1.55 
1.60 
1.46 
1.46 
1.60 
1.60 
1.50 
1.50 
1.50 
1.46 
1.70 
1.70 
1.66 
1.66 
1.40 
1.80 
1.80 
1.25 
1.80 
1.80 

0.90 

.65 

.80 

1.60 

1.46 

1.05 

1.26 

1.00 

.90 

.85 

.70 

1.15 

1.06 

.86 

.80 

.70 

.70 

.70 

.60 

.70 

.90 

6.90 

4.30 

2.70 

2.05 

1.85 

1.70 

1.00 

1.60 

1.80 

2.80 
2.00 
1.80 
1.80 
l.«» 
1.45 
1.40 

8 

1.00     1.60 

2.(» 

9 

.95 

.90 
1.65 

1.60 
1.60 
1.56 

2.0i> 

10 

1.% 

11 

1.40 

12 

1.70     1.96 
1.65     2.20 
1.46     2.20 
1.80  1  2.10 
1.20     2.60 

1.25 

13 

!.2l) 

14.. 

1.20 

16 

1.06 

16 

.95 

17 

1.16 
1.15 

2.90 
2.50 

.90 

18 

1.05 

19 

1. 15     2. 20 

1.06 

20 

1.80 
1.80 
1.15 
1.15 
1.15 
1.10 
1.10 
1.05 
1.00 
1.10 
1.25 

1.96 
1.75 
1.70 
1.60 
1.66 
1.80 
2.6t) 
2.90 
2.90 
2.80 
2.40 
2.26 

1.05 

21 

1. 00 

22 

1.80     1.10 
1.30     1.10 
1.65     1.00 

1.55 

23 

3.50 

24 

2.8r) 

25 

1.75 
1.90 
2.60 

1.00 
1.10 
1-10 

2.40 

26 

2.20 

27 

1.73 

28 

8.35     1.06 

1.50 

29 

ao 

81 

1.05 
1.06 
1.10 

l.»l 
1.20 
1.20 

•Estimated. 
NORTHERN  PACIFIC  COAST  DRAINAGE. 

DUNGENESS  RIVER  AT  DUNGENESS,  WASH. 

This  station  as  originally  established,  July  5,  1897,  was  9  miles 
above  the  mouth  of  the  river.  On  July  29,  1898,  it  was  moved  to  the 
bridge  8^  miles  down  stream,  or  near  the  mouth.  It  is  described  in 
Water-Supply  Paper  No.  51,  page  446.     Results  of  measurements  for 

1900  will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV, 
page  458.     The  station  was  discontinued  December  31, 1901.     During 

1901  the  following  measurements  were  made  by  W.  J.  Ware: 

List  of  discharge  measurements  of  Dungeness  River  at  Dungeness,  WasJi. 


Date. 


Gasre 

Leisnt. 


beig 


1901. 

January  4 

Febniafy28»... 

March  19  » 

April  ao 

May  27 

July  81 


Feet. 
3.00 
4.10 
4.05 
4.00 
6.80 
5.80 


Dis- 
charge. 


Sec.-ft 
3.53 

471.4 

252 

289 
1,212 

058 


1001. 

AtifirnBt29 

September  28  . . 

October  31 

November  29... 
December  27... 


Gatre 
height. 

Dis- 
charge. 

F^t. 

8ec.-ft. 

4.40 

2W 

4.06 

h: 

4.10 

i« 

6.06 

l,25l> 

4.35 

aw 

»  Seeming  discrepanciee  due  to  formation  of  sand  bar. 
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Daily  gage  height,  in  feet ^  of  Dungenesa  River  at  Dungeness^  Wa»h,,for  1901. 


Day. 

Mar. 

Apr. 

May 

June. 

July. 

4.90 
4.96 
5.00 
5.00 
6.15 
5.20 
5.20 
5.15 
5.10 
5.05 
5.00 
4.90 
4.80 
4.80 
4.75 
4.70 
4.75 
4.80 
4.80 
4.85 
4.85 
4.80 
4.75 
4.75 
4.75 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 

Aug. 

1 

8.90 
4.00 
4.05 
4.10 
4.15 
4.20 
4.80 
4.40 
4.  SO 
4.45 
4.40 
4.36 
4.80 
4.80 
4.26 
4.20 
4.20 
4.15 
4.15 
4.10 
4.10 
4.05 
4.05 
4.00 
4.00 
4.05 
4.05 
4.10 
4.10 
4.10 

4.15 

.     4.20 
4.80 
4.40 
4.60 
4.60 
4.90 
4.90 
5.00 
5.10 
5.20 
5.10 
5.10 
5.15 
6.10 
6.20 
5.90 
5.80 
5.70 
5.00 
5.55 
5.60 
5.40 
5.30 
5.25 
5.20 
5.80 
5.90 
5.80 
6.75 
5.75 

5.70 
6.65 
5.60 
5.60 
5.65 
5.60 
5.45 
5.40 
5.80 
5.80 
6.26 
6.20 
5.20 
5.16 
6.10 
5.06 
6.00 
5.05 
5.06 
5.05 
5.10 
6.00 
4.90 
4.85 
4.90 
4.90 
4.86 
4.85 
4.80 
4.86 

4.80 

2 

4.80 

3...: :....::.:::::::: 

4.80 

4 :.......::::. 

4.80 

5 1 

4.80 

6 

4.80 

7 

4.75 

8 

4.75 

9 

4.70 

10 

4.70 

11 

4.80 

12 

4.76 

13 

- 

4.76 

14 

4.70 

15 

4.70 

16 

4.65 

17 

4.60 

18 

4.06 
4.06 
4.00 
3.95 
8.90 
8.90 
8.90 
8.85 
8.80 
8.86 
8.90 
8.90 
8.85 
3.86 

4.60 

19 

4.65 

4.65 

21 

4.60 

22 

4.65 

23 

4.65 

24 

4.70 

25 

4.65 

2B 

4.65 

27 

4.60 

28 

4.60 

29 

4.60 

30   

4.56 

31 : 

4.60 

Sept.      Oct.      Nov.  I   Dec. 


4.46 

4.40 
4.40 
4.85 
4.36 

4.a» 

4.30 
4.80 
4.80 
4.25 
4.25 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.25 
4.26 
4.80 
4.30 
4.30 
4.30 
4.25 
4.25 
4.20 
4.20 
4.16 
4.16 
4.10 


4.05 

4.05 

6.00 

4.05 

4.05 

5.60 

4.05 

4.10 

5.40 

4.05 

4.10 

5.20 

4.05 

4.10 

5.00 

4.05 

4.10 

4.80 

4.05 

4.05 

4.7f) 

4.05 

4.05 

4.a5 

4.05 

4.05 

4.60 

4.05 

4.15 

4.  .55 

4.06 

4.25 

4.60 

4.06 

4.40 

4.45 

4.05 

4.65 

4.40 

4.10 

4.70 

4.40 

4.15 

4.65 

4.35 

4.20 

4.60 

4.30 

4.25 

4.55 

4.30 

4.30 

4.60 

4.25 

4.80 

4.60 

4.25 

4.20 

4.65 

4.20 

4.15 

4.70 

4.20 

4.10 

4.75 

4.25 

4.10 

4.70 

4.25 

4.05 

4.60 

4.25 

4.05 

4.60 

4.30 

4.10 

4.70 

4.30 

4.10 

9.50 

4.35 

4.10 

8.60 

4.36 

4.15 

8.00 

4.40 

4.15 

6.60 

4.35 

4.10 

4.80 

_ 

. 

ELWHA  RIVER  AT  McDONALD,    WASH. 

This  station,  established  October  8,  1897,  is  at  the  new  county 
bridge,  9  miles  southwest  of  Port  Angeles.  It  is  described  in  Water- 
Supply  Paper  No.  51,  page  447.  Results  of  measurements  for  1900 
will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV,  page  459. 
The  station  was  discontinued  December  31,  1901.  During  1901  the 
following  measurements  were  made  by  W.  J.  Ware : 

L/Ut  of  discharge  measurements  of  Elwha  River  at  McDonald,  Wash 


Date. 


1901. 

March  80 

April  20 

May  80 

June  25 

July  30 


Gasre 
height. 

Dis- 
charge. 

Feet. 

Sec. 'ft. 

2.25 

890 

2.65 

1,148 

4.00 

2,333 

8.66 

1,604 

8.46 

1,458 

Day. 


1901. 

Angiist23 

September  26... 

October  29 

November  26... 


Oage 
height. 

Dis- 
charge. 

Feet. 

Sec.'ft. 

2.70 

984 

2.06 

643 

2.45 

89B 

3.80 

1,881 

140 


OPERATIONS    AT   BIVEB   STATIONS,  1901. — ^PART   H.       [wo.  61 


Daily  gage  height j  in  feet,  of  Elwha  River  at  McDonald,  Wasth,,for  1901. 


Day. 

Jan. 

3.91 
3.20 
3.04 
3.00 
2.95 
2.86 
2.98 
2.95 
2.89 
3.02 
3.20 
3.90 
7.89 
5.88 
4.84 
4.04 
3.74 
3.60 
3.48 
3.45 
3.42 
3.44 
3.39 
3.36 
3.10 
2.98 
2.85 
2.80 
2.78 
2.72 
2.70 

Feb. 

2.60 
2.64 
2.65 
2.52 
2.55 
2.25 
2.20 
2.18 
2.15 
2.06 
2.02 
2.14 
3.15 
2.90 
3.50 
4.86 
3.74 
3.20 
3.18 
2.92 
2.90 
2.88 
2.95 
4.60 
8.92 
4.00 
5.46 
7.41 

Mar. 

Apr. 

May. 

June. 

5.55 
4.82 
4.78 
4.62 
4.14 
8.98 
8.65 
8.60 
3.34 
3.23 
3.10 
3.22 
3.21 
8.54 
8.60 
3.58 
4.05 
4.48 
4.52 
4.62 
4.20 
4.22 
4.00 
3.60 
8.64 
8.65 
8.84 
4.08 
8.71 
8.50 

July. 

8.44 
3.59 
U.60 
3.56 
8.53 
8.88 
8.68 
8.85 
3.80 
8.66 
3.61 
8.50 
3.48 
3.45 
3.34 
3.68 
3.54 
3.55 
8.51 
a40 
3.80 
a  92 
a  76 
2.74 
a  48 
a  49 

a  46 
a  44 
a  25 
a  45 
a  41 

Aug. 

a  84 
a  36 
a  80 
a  26 
a  25 
a  28 
a  31 
a  30 
a  14 
an 
a  12 
a  15 
a  10 
a  15 
a  17 
a  14 
an 
a  09 

2.88 
2.86 
2.78 
2.75 
2.71 
2.69 
2.80 
2.80 
2.65 
2.62 
2.61 
2.62 
2.54 

Sept. 

2.60 
2.48 
2.44 
2.41 

Oct. 

1.97 
1.97 
1.76 
1.60 

Nor. 
a  32 

a  19 
a  95 
a  45 

4.60 

a  06 

2.flS 

2.48 
2.40 
2.35 
2.88 
.5.60 
5.79 
4.89 

aso 

4.45 
a  95 

ana 
a  45 

4.02 

aso 

5.60 
6.19 
4.22 

Dec. 

1 

5.98 
5.15 
4.80 
4.22 
3.85 
3.72 
3.61 
3.62 
3.43 
3.70 
3.10 
8.06 
2.84 
2.54 
2.80 
2.86 
2.90 
2.85 
2.46 
2.39 
2.62 
2.65 
2.62 
2.84 
2.80 
2.27 
2.22 
2.12 
2.60 
2.25 
2.31 

3.22 
2.88 
2.70 
2.78 
2.95 
2.84 
2.52 
2.55 
2.50 
2.5& 
3.12 
8.10 
2.84 
2.79 
2.60 
2.30 
2.26 
2.22 
2.28 
2.80 
2.83 
2.91 
2.54 
2.46 
1.96 
2.45 
2.28 
2.80 
2.65 
2.66 

2.96 
8.84 
3.14 
3.08 
2.97 
3.00 
2.95 
2.90 
2.90 
2.88 
2.87 
4.02 
4.04 
8.86 
4.23 
6.46 
5.20 
4.53 
4.09 
3.66 
3.61 
3.65 
3.51 
3.51 
3.72 
4.44 
5.46 
5.12 
4.56 
4.48 
4.40 

5.80 

2 

4.9f) 

3-- 

4.95 

4 

6.3) 

6 

2.38     1.68 

4.8f) 

6 

2.37 
2.84 
2.31 
2.23 
2.21 
1.96 
2.24 
2.S 
2.08 
2.04 
2.(fc5 
2,00 
1.9H 
1.90 
1.97 
2.08 
2.07 
2.12 
2.10 
2.07 
2.06 
2.04 
2.00 
2.04 
2.00 

1.66 
1.54 
1.48 
1.47 
1.44 
1.48 
1.41 
1.61 
1.54 
1.55 
1.61 
1.47 
1.47 
1.44 
a43 
2.39 
2.21 
2.20 
2.00 

4.3fi 

7 

3.80 

8 

3.  .50 

9 

4.15 

10 

11 

12 

13 

S.JW 
.3.90 
B.ln 

3.30 

14 

16 

3.40 
3.40 

16 

3.30 

17 

as 

18 

afl) 

19 

20 

21 

aa) 
aoo 
a  46 
aso 

4.W 
4.(J5 

22 

28 

24 

26 

1.87     3.80 
1.80  1  4.66 
2.60  10.61 

aw 

26 

aw 

27 : 

aso 

28 

2.84 
2.44 
a  OS 
a  80 

6.45 
6.10 
5.55 

a  10 

29 

80 

81 

am 
atu 

2.85 

KALAWA  RIVER  NEAR  PORKS,  WASH. 

This  station,  established  November  12,  1897,  is  at  the  county  high- 
way bridge  in  the  southwestern  part  of  Clallam  County,  near  Forks, 
Wash.  It  is  described  in  Water-Supply  Paper  No.  51,  page  448. 
Results  of  measurements  for  1900  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  400.  The  station  was  discontinued 
December  31,  1901.  During  1901  the  following  measurements  were 
made  by  W.  J.  Ware : 

List  of  discharge  mectsurements  of  Kalaxva  River  near  Forks,  Wash, 


Date. 

Oaffe 
heignt. 

Dis- 
charge. 

Sec.-ft. 
1,382 

aoo 

61 

Date. 

Gaffe 
hei^t. 

Dis- 
chan^. 

1901. 
March  28 

Feet. 
a  40 
1.00 
-.10 

1901. 
November  10 

Feet. 
2.40 

a  05 

2.25 

1  •« 

Jane  20 

November  12.. 

4,91)1 

September  18 

December  21 

rj4 
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Daily  gcLge  height^  in  feet,  of  Kalawa  River  near  Forks,  Wash,,  for  100 J. 


Day. 

Jan. 

Feb. 

1.86 
1.90 
1.90 
1.70 
1.40 
1.80 
1.20 
1.20 
1.05 
1.00 
1.00 
1.40 
1.46 
1.40 
2.00 
6.45 
2.20 
2.00 
1.86 
1.00 
1.25 
2.00 
4.85 
4.00 
4.46 
6.05 
7.25 
8.45 

Mar. 

Apr. 

May. 

2.00 
2.65 
2.80 
2.60 
2.00 
2.45 
2.40 
1.40 
1.25 
1.80 
2.00 
1.85 
1.80 
1.85 
2.00 
8.20 
4.20 
8.00 

2.66* 

2.20 

2.25 

2.20 

2.40 

2.65 

2.80 

1.20 

1.05 

1.20 

1.05 

June.  July. 

i 

Aug. 

0.40 
.45 
.25 
.25 
.25 
.20 
.20 
.20 
.20 
.05 
.05 
.05 
.05 
.05 
.05 
.00 
.00 
.00 
.00 
.00 
.00 
.tt) 
.00 
.00 
.05 
.00 
.00 
.00 
.00 
.tt) 
.00 

Sept. 

Oct. 

0.00 
.tt) 
.00 
.00 
.00 
.00 
.00 
.05 
.05 
.06 
.00 
.00 
.00 
.tt) 
.00 
.00 
.05 
.05 
.06 
8.20 
1.00 
.80 
.25 
.20 
.05 
.05 
.20 
.20 
.20 
2.05 
5.25 

Nov. 

4.20 
3.80 
4.80 
4.85 
6.66 
4.85 
8.85 
8.00 
2.85 
2.40 
8.68 
7.23 
6.80 
5.10 
4.tt) 
4.00 
5.00 
4.00 
3.85 
8.40 
8.85 
7.05 
4.80 
4.80 
4.00 
4.80 
13.05 
7.00 
4.80 
6.20 

Dec. 

1 

2.05 
1.80 
1.40 

i.ar) 

1.06 
1.40 
1.60 
1.85 
1.66 
1.85 
5.90 
15.00 
16.00 
8.00 
6.80 
6.40 
4.00 
4.10 
8.20 
2.40 
2.20 
2.06 
2.00 
1.85 
1.90 
1.80 
1.80 
1.80 
1.00 
1.65 
1.70 

8.46 
7.25 
4.86 
4.60 
4.25 
8.80 
8.20 
8.06 
8.00 
8.20 
8.25 
8.20 
H.VO 
2.80 
2.00 
2.45 
2.40 
2.25 
2.25 

2.  a) 

1.85 
2.00 
2.20 
2.45 
3.00 
8.40 
8.25 
3.20 
2.80 
2.00 
2.80 

8.20 
4.80 
4.40 
4.00 
8.86 
8.80 
8.40 
8.00 
3.00 
2.85 
2.  ft) 
2.00 
2.40 
2.45 
2.40 
2.26 
2.20 
2.00 
1.85 
2.00 
2.00 
2.20 
2.25 
2.20 
2. 4) 
2.65 
2.80 
2.65 
2.65 
2.00 

1.85 
2.05 
2.45 
2.40 
2.00 
2.65 
2.00 
2.40 
1.40 
1.46 
1.65 
1.00 
1.46 
1.40 
1.40 

l.2r) 

1.05 
1.05 
1.05 
1.06 
1.05 
1.05 
1.05 
1.20 
1.26 
1.25 
1.20 
1.20 
1.05 
1.05 



1.00 
1.00 
.85 
.80 
.80 
.65 
.65 
.00 
.00 
.00 
.00 
.46 
.45 
.40 
.45 
.45 
.45 
.45 
.40 
.40 
.40 
.40 
.45 
.45 
.45 
.40 
.40 
.45 
.40 
.40 
.40 

aoo 

.50 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.06 
.20 
.05 
.05 
.00 
.00 
.00 

.ft) 

.00 
.30 
.25 
.20 
.05 
.20 
.05 
.05 
.05 
.05 
.00 

0.80 

i 

3 

4 

4.80 
4.20 

10.20 

5 

0.2D 

6 

4.65 

7 

4.80 

8 

6.80 

9 

6.00 

10 

8.00 

11 

3.80 

12 

13 

2.05 
2.00 

U 

2.40 

15 

2.30 

16 

2.25 

17 

2.00 

18 

2.00 

1» 

1.96 

au 

1.86 

21 

2.25 

s 

6.05 

a 

5.20 

UJ 

5.00 

25 

5.45 

28 

7.00 

27 

6.00 

28 

4.00 

2» 

30 

31 

8.55 
3.30 
2.96 

80LEDUCK  RIVER  NEAR  QUILLAYUTE,  WASH. 

This  station,  established  November  13,  1887,  is  at  the  county  high- 
way bridge,  9  miles  northeast  of  Lapush,  near  Quillayute.  The  station 
is  described  in  Water-Supply  Paper  No.  51,  page  449.  Results  of 
measurements  for  1900  will  be  found  in  the  Twenty-second  Annual 
Report,  Part  TV,  page  461.  The  station  was  discontinued  December 
31,  1901.  During  1901  the  following  measurements  of  discharge  were 
made  by  W.  J.  Ware: 

March  2S:  Gage  height,  5.50  feet:  discharge,  1,649  second-feet. 
June  19:  Gage  height,  5.20  feet;  discharge,  1,295  second-feet. 
September  18:  Gage  height,  3.00  feet;  discharge,  199  second-feet. 
December  21:  Gage  height,  5.20  feet;  discharge,  1,397  second-feet. 
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Daily  gage  height,  in  feet,  of  Soleduck  River  near  Qxdllayuie,  Wash,,  for  1901. 


1 

8 
4 
5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
28 
24 
25 
26 
27 
28 
20 
80 
81 


Day. 


• 


Jan. 


5.90 
5.70 
5.60 
5.45 
5.30 
5.25 
5.10 
5.00 
5.15 
5.40 
6.00 
11.40 
12.70 
11.40 
10.15 
8.90 
7.30 
6.80 
6.50 
6.40 
6.30 
6.10 
5.90 
5.76 
5.00 
5.50 
5.50 
5.35 
6.20 
5.10 
5.00 


Feb. 

Mar. 
10.70 

Apr. 

May. 

Jtine. 

July. 

4.50 

Au«. 
3.85 

Sept. 
8.25 

Oct. 

Nov. 
8.20 

Dec. 

4.90 

6.60 

5.85 

6.90 

8.06 

8.75 

4.80 

8.80 

7.80 

6.25 

5.80 

4.45 

8.80 

3.25 

3.00 

6.80 

7.90 

4.80 

7.70 

6.75 

6.80 

5.75 

4.45 

8.80 

8.20 

8.00 

6.60 

7.10 

4.75 

6.95 

6.20 

5.30 

5.60 

4.40 

8.80 

8.20 

2.95 

7.40 

10.80 

4.65 

6.60 

6.36 

6.10 

5.60 

4.45 

3.76 

8.15 

2.96 

6.85 

8-70 

4.60 

6.30 

6.60 

5.00 

6.55 

4.45 

8.75 

3.15 

8.00 

6.40 

7.40 

4.55 

6.00 

6.20 

4.95 

5.65 

4.86 

3.7D 

8.10 

8.05 

5.90 

6.90 

4.50 

5.90 

5.80 

4.90 

5.40 

4.85 

8.70 

a  10 

8.10 

5.70 

9.40 

4.45 

5.80 

5.50 

4.&5 

6.20 

4.30 

8.70 

8.10 

8.00 

5.30 

7.O0 

4.40 

5.70 

5.60 

4.80 

5.10 

4.30 

8.65 

3.05 

2.95 

6.20 

7.10 

430 

5.60 

6.75 

4.75 

6.10 

4.85 

8.65 

3.10 

2.95 

8.30 

6w6r) 

4.35 

5.60 

6.75 

5.60 

4.90 

4.30 

8.60 

3.05 

2.90 

11.60 

6.20 

4.40 

5.40 

6.70 

6.46 

4.80 

4.25 

8.60 

3  06 

2.90 

8.80 

5.90 

4.90 

5.30 

5.55 

6.40 

4.80 

4.15 

8.55 

3.00 

2.90 

7.40 

5.70 

5.40 

5.15 

5.80 

5.50 

4.75 

4.10 

8.66 

3.00 

2.85 

7.10 

5.55 

8.30 

5.10 

5.25 

7.80 

4.80 

4.10 

865 

3.05 

2.80 

6.60 

5.40 

6.60 

5.10 

5.20 

7.65 

4.90 

4.16 

8.60 

3.00 

2.80 

7.16 

5.35 

6.25 

5.10 

6.10 

6.70 

4.95 

4.10 

3.60 

8.05 

2.85 

7.05 

5.15 

5.30 

5.00 

5.30 

6.10 

5.20 

4.10 

8.46 

8.00 

2.85 

6.80 

5.10 

5.50 

4.90 

5.70 

5.80 

5.00 

4.05 

8.40 

8.15 

8.70 

6.65 

5.00 

5.15 

4.90 

5.90    5.65 

4.90 

4.05 

8.40 

3.20 

3.55    6.40 

5.90 

6.25 

4.85 

6.40    6.40 

4.75 

4.10 

8.85 

3.26 

8.40  j  7.90 

7..T0 

5.40 

4.90 

6.70    5.30 

4.70 

4.10 

8.35 

8.20 

8.26     7.85 

7.50 

6.60 

5.00 

6.40    5.15 

4.60 

4.10 

8.30 

3.20 

8.20     7.80 

7.55 

7.40 

5.05 

5.00  i  5.00 

4.60 

4.05 

3.80 

3.20 

3.20    6.90 

7.  <.-) 

7.10 

5.40 

5.70    5.90 

4.65 

4.00 

8.80 

3.16 

3.10     6.60 

8.00 

8.75 

5.90 

5.30     6.00 

4.60 

3.95 

8.25 

8.10 

3.25 

18.70 

7.40 

10.30 

5.55 

5.85    6.10 

4.65 

8.95 

8.25 

3.10 

8.60 

9.60 

7.60 

5.35 

5.80 

5.70 

4.65 

3.90 

3.25 

3.10 

4.10 

8.10 

6.dO 

5.15 

5.35 

5.20 

4.55 

3.90 

8.20 

3.05 

4.55 

7.70 

5.90 

5.20 

5.40 

1 

8.90 

8.20 

6.90 

5.80 

MISCELLANEOUS  DISCHARGE    MEASUREMENTS    IN  NORTHWESTERN 

WASHINGTON. 


Date. 


Stream. 


Morse  River 

do 

do 

do 


1901. 

Mapch8 

Mayl 

August  1 

August  29 

Septeml3er28...! do 

February  28 I  Little  River 

April  29 do 

September  28...  [. do 

October  29 , do 

November  27. ..  I do 

March  29 |  West  Fork  of  Pysht  River. 

June  21 1 do 

September  20...  !.„..  do 

June21 

March  29 

June  21 

September  20. 


Locality. 


East  Fork  of  Pysht  River. 

Clallam  River 

do 

do 


Near  Port  Angeles 

do 

do 

do 

do 

Near  McDonald  . . . 

do 

do 

do 

do 

At  the  forks 

do 

do 

do 

Near  East  Clallam 

do 

do 


Hydrographer. 


Wm.J.Ware .. 
do 


do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
-do 
.do 
.do 
.do 


Dis- 
charge. 


Sec.-ft. 

173 

160 

122 

78 

SO 

147 

55 

13 

30 

457 

114 

» 

4 

19 

IW 

1* 

6 


HAN  FRANCISCO  BAY   DRAINAGE. 


SACRAMENTO  RIVER  AT  JELLYS  PERRY,  CALIFORNIA. 

This  station,  established  April  30,  1895,  is  12  miles  above  the  town 
of  Red  Bluff,  at  Jellys  Ferry.  It  is  described  in  Water-Supply  Paper 
No.  51,  page  450.  Results  of  measurements  for  1900  will  be  found  in 
the  Twenty-second  Annual  Report,  Part  IV,  page  462.  During  1901 
the  following  measurements  of  discharge  were  made  under  the  direc- 
tion of  J.  B.  Lippincott: 


SAK  FBANCISCO   BA7   SRAIKAOE. 
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Lixt  of  discharge  meamirements  of  Sacramento  River  at  Jellys  Ferry,  California, 


Date. 

Oase 
bei^t. 

Dis- 
charge. 

Date. 

Gaffe     1     Dis- 
height.  ,  charge. 

1901. 
iTftTiwiry  27 

Feet. 
9.46 
7.80 
4.90 

Sec.-rt.  1 

15.in8 

11,112 

4,890 

1901. 
October  30 

Feet.         Secft. 
1.02           5,187 

April9 

December  13 

2.66           9,651 

S^tember  2 

^ily  g<ige  height ,  in  feet, 

of  Sacramento  River  at  Jellys  Ferry ,  Calif 

'omia,for 

J901. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jnne. 

July.  Aug. 

Sept. 

Oct. 

Not. 

Dec. 

1 

7.10 
7.10 
15.90 
21.60 
12.80 
11.30 
10.60 
9.  a) 

8.90 

8.30 

8.30 

8.70 

9.70 

9.50 

10.70 

9.80 

9.70 

9.70 

9.40 

9.00 

12.00 

17.60 

14.20 

12.10 

11.00 

10.00 

9.50 

9.40 

9.30 

9.00 

8.80 

8.50 

8.30 

8.10 

8.40 

12.10 

9.40 

8.60 

8.90 

8.30 

7.80 

7.40 

7.40 

7.40 

8.80 

8.70 

10.80 

14.50 

12.60 

18.30 

25.80 

22.90 

19.30 

28.70 

21.80 

19.80 

18.70 

17.80 

17.40 

16.90 

16.70 

16.30 

14.10 

18.20 

12.80 

12.30 

11.90 

11.40 

11.30 

11.80 

11.20 

10.90 

10.30 

10.10 

9.80 

9.70 

9.50 

9.30 

9.10 

9.10 

9.00 

8.90 

8.80 

8.70 

8.80 

8.60 

8.50 

8.40 

8.20 

8.20 

7.80 
7.70 
8.60 
8.00 
7.90 
8.30 
8.10 
7.80 
7.70 
7.60 
7.50 
7.60 
7.40 
7.70 
7.60 

8.70 
8.40 
8.20 
8.20 
8.00 
7.90 
7.90 
7.80 
7.70 
7.60 
7.70 
7.70 
7.60 
7.60 
7.50 

6.50 
6.40 
6.30 
6.20 
6.20 
6.20 
6.10 
6.tt) 
6.00 
5.90 
5.80 
5.70 
5.70 
5.70 
5.60 
5.60 
5.60 
6.60 
5.60 
5.60 
5.60 
5.60 
5.60 
5.60 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 

5.40 
5.40 
5.40 
5.40 
5.40 
6.30 
5.30 
5,30 
5.30 
5.30 
5.30 
5.20 
5.20 
5.20 
5.20 
5.20 
5.20 
5.20 
5.20 
6.10 
6.10 
6.10 
5.10 
5.10 
5.10 
5.10 
5.10 
6.00 
5.00 
5.00 
6.00 

5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 

4.90 
4.90 
4.90 
4.90 
4.90 
4.80 
4.80 
4.80 
4.80 

5.20 
5.10 
6.10 
5.10 
5.10 
5.10 
5.10 
5.10 

5.20 
5.20 
5.20 
5.20 
5.20 
5.20 
5.20 
5.20 

8.80 

2 

10.30 

3 

11.30 

4 

19.00 

5 

13. 10 

6 

14.20 

ft 

1 .. 

10.30 

8 

9.20 

9 

.vio  !  fi.ao 

8.20 

10 

4.80  1  5.10 
4.80  !  6.00 

5.20 
.^.20 

8.10 

11 

7.60 

12 

4.80  i  6.00     6.20 

7.20 

L3 

4.80    6.00 
4.80    6.00 
4.80    5.00 
4.80     5.00 

5.20 
5.20 
5.20 
5.80 
.«i.70 

7.00 

14 

6.70 

15 

6.60 

18 

7.50     7.50 
7.40     7.50 
7.40     7.30 

6.20 

17 

4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
5.20 
5.70 
5.80 
5.30 
5.20 
5.20 
6.10 
5.30 

5.00 

6.20 

18 

5.00    5.50 
6.00  1  5.40 

6.20 

19 

7.50 
7.40 
7.50 
7.50 
7.50 
7.40 
7.30 
7.30 
7.20 
7.30 
9.70 
9.70 

7.20 
7.00 
6.90 
6.80 
6.70 
6.60 
6.70 
6.80 
6.70 
6.80 
6.80 
6.70 
6.60 

6.20 

ao 

5.00 
5.00 
6.00 
5.00 
5.00 
6.00 
5.00 
5.40 
6.70 
6.70 
5.30 
5.20 

6.40 
6.40 
6.50 
6.40 
7.80 
6.80 
8.10 
8.40 
7.30 
16.50 
11.10 

6.10 

21 

6.10 

22 

6.10 

23 

6.00 

24 

6.00 

25 

6.00 

28 

6.00 

27 

5.90 

28 

5.80 

29 

m 

5.80 
5.80 

31 

6.70 

STONY  CREEK  NEAR  FRUTO,  CAL. 

Phis  stream  drains  700  square  miles  of  the  eastern  slopes  of  tlie 
Coast  Range.  After  reaching  the  Sacramento  Valley  it  flows  north 
for  a  number  of  miles,  contrary  to  the  general  drainage,  and  then 
turns  east  and  enters  the  Sacramento  River  below  Vina,  Cal.  A  large 
portion  of  the  basin  near  the  heads  of  the  stream  is  heavily  covered 
with  commercial  timber.  There  are  a  number  of  good  reservoir  sites 
on  this  stream  and  its  tributaries. 

On  January  30,  1901,  a  gaging  station  was  established  by  Mr.  Burt 
Cole,  at  Julian's  ranch,  G  miles  northwest  of  the  town  of  Fruto,  Cal., 
to  determine  the  amount  of  water  available  for  storage. 

The  following  meter  measurements  were  made  under  the  direction 
of  J.  B.  Lippincott: 

List  of  discharge  itieasurements  of  Stony  Creek  near  Fruto,  Cal. 


Date. 


1900. 
November  11 

1901. 

February  27 

February  19*. -. 


Dis- 
charge. 


Sec.-ft. 
62.0 

2,588.0 
18,000.0 


Date. 


1901 

March9 

April  10 

Septembers.. 
November  21 . 


Gage 
height. 


Feet. 
5.6 
4.9 
3.17 
4.3 


Dis- 
charge. 


Sec.-ft. 

933.3 

882.0 

3.4 

165.0 


•Estimated  from  float  measurements. 
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Daily  gage  height,  in  feet,  of  Stony  Creek  near  Fruto,  CaI,,for  1901. 


Day. 


1.... 

2.... 
3.-.. 
4..-. 

5... 

8.... 

7... 

8.... 

9... 
10.... 
11. -- 
M.... 
18.... 
U.... 
16.... 
16... 
17.-.. 
18.... 
19... 

aa.... 
sei.... 
aj-... 

23.-.. 

24..-. 

25... 

28... 

27... 

28... 

29.... 

30... 

81... 


Jan.    Feb. 


8.00 
8.00 


5.90 
5.80 
70 
70 
90 
70 
80 
«) 
60 
SO 
5.40 
5.40 
5.80 
8.50 
8.00 
7.50 
7.00 
8.70 


5. 
5. 
6. 
5. 
6. 
5. 
5. 
5. 


10.50 
9.50 
8.80 
7.50 
8.70 
7.80 
7.30 
7.20 
7.00 
8.80 


Mar. 

Apr. 

May. 

5.20 

June. 
4.40 

July. 
8.10 

Ang. 

Sept. 
8.20 

8.70 

5.00 

8.30 

8.40 

6.00 

5.20 

4.40 

3.10 

3.80 

3.20 

8.20 

6.10 

5.10 

4.80 

3.10 

3.80 

3.20 

8.00 

5.10 

5.10 

4.30 

8.10 

8.30 

3.20 

5.90 

5.00 

5.10 

4.30 

8.00 

3.20 

8.20 

5.80 

6. 10 

5.00 

4.20 

8.00 

8.20 

8.20 

6.70 

6.00 

4.90 

4.20 

8.00 

8.20 

8.20 

5.80 

5.00 

4.90 

4.10 

8.00 

8.20 

8.20 

5.80 

4.90 

4.90 

4.00 

2.90 

8.20 

8.20 

6.70 

4.80 

4.80 

4.00 

2.90 

8.20 

a20 

5.80 

4.80 

4.80 

3.90 

2.80 

8.20 

8.20 

6.70 

4.70 

4.80 

3.80 

2.80 

8.20 

8.20 

5.80 

4.70 

4.80 

3.80 

2.80 

8.20 

8.20 

6.50 

4.80 

4.80 

8.70 

3.40 

8.20 

8.20 

5.60 

4.90 

4.80 

3.70 

3.40 

8.20 

3.80 

5.60 

4.90 

4.70 

3.80 

8.40 

8.20 

8.80 

5.50 

4.80 

4.70 

3.80 

8.40 

3.20 

3.80 

5.50 

4.80 

4.70 

3.50 

8.40 

8.10 

8.80 

5.40 

4.70 

4.00 

3.60 

3.40 

8.10 

8.80 

5.3r) 

4.70 

4.80 

3.40 

8.40 

8.10 

8.30 

5.30 

4.70 

4.70 

3.40 

8.40 

8.10 

8.30 

5.30 

4.00 

4.70 

3.40 

3.30 

8.10 

8.40 

5.20 

4.80 

4.70 

3.30 

3.30 

8.10 

3.40 

5.20 

4.50 

4.70 

3.30 

3.30 

8.10 

3.40 

5.20 

4.60 

4.80 

3.30 

3.30 

3.10 

8.50 

5.20 

4.50 

4.70 

.3.20 

3.30 

8.10 

3.50 

5.20 

4.60 

4.70 

3.20 

3.30 

3.10 

3.60 

5.20 

4.50 

4.70 

3.20 

3.30 

8.10 

3.50 

6.10 

5.30 

4.80 

3.20 

3.30 

8.10 

4.60 

6.10 

5.20 

4.80 

3.20 

3.30 

8.10 

5.40 

5.00 

4.60 

3.30 

8.10 

Oct. 


4.70 
4.80 
4.00 
4.50 
4.60 
4.60 
4.40 
4.80 
4.20 
4.20 
4.10 
4.00 
8.00 
8.90 
8.80 
8.70 
&00 
3.60 
8.40 
8.40 
3.80 
3.20 
8.20 
8.10 
3.00 
3.00 
4.00 
4.70 
4.80 
4.80 
3.80 


Nov. 


8.70 
8.00 
8.00 
3.00 
8.00 
8.00 
8.00 
3.00 
8.00 
8.70 
8.70 
8.70 
8.70 
8.70 
3.90 
4.00 
3.80 
8.90 
3.90 
4.80 
4.80 
4.80 
4.80 
4.70 
4.60 
4.40 
4.40 
4.40 
5.80 
6.80 


Dec. 


5. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 


4.80 
8.00 
5.31) 
7.50 
6.U) 

h.m 

6.  (JO 
.W 
.90 
.HO 
.80 
.80 
.50 

m 

.30 
4.80 
4.20 
4.21) 
4.tt 
4.10 
4.10 
4.00 
3.90 
3.90 
4.00 
4.00 
4.10 
4.10 
4.00 
4.UI 
4.U0 


CACHE   CREEK  NEAR  LOWER  LAKE,  CAL. 

This  stream  is  the  outlet  of  Clear  Lake,  in  Lake  County,  Cal.,  and 
is  described  in  Water-Supply  Paper  No.  51,  page  453. 

On  account  of  the  great  importance  of  Clear  Lake  as  a  storage  res- 
ervoir, a  gaging  station  was  established  at  the  wagon  bridge  across 
Cache  Creek,  one-half  mile  north  of  the  town  of  Lower  Lake,  January 
1, 1901. 

The  following  meter  measurements  were  made  under  the  direction 
of  J.  B.  Lippincott  during  11)01 : 

List  of  discharge  nieasurenients  of  Cache  Creek  near  Lower  Lake,  Col. 


Date. 


1901. 

January  25 

April  13 

June  17 

July  15 

August  13 


Gage 

Dis- 

height. 

charge.  ! 

Feet. 

Sec.-ft. 

3.00 

676 

3.81) 

«73 

2.85 

33!^ 

2.45 

23B 

2.05 

144 

Date. 


1901 
September  4... 

(X'M)ber5 

November  9 . . . 
November  29 . . 
December  30  . . 


Gaffe 
height. 


Di8^ 
cbaige. 


Sec.-ft. 
88.«) 

34.  as 

19..% 
09.  <V 
87.00 


SAN   ITRANCISCO    BAY   DBAINAOE. 
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Daily  gage  height,  in  feet,  of  Cache  Creek  near  Loioer  Lake,  Cal.,for  1001. 


Day. 


Jan. :  Feb.  Miur.  Apr. 


1 
2 
3 
4. 

5. 
0 


2.90 

3.10 
5.50 
3.00 
3.10 


i 

8 

3.10 
3.10 

9 

3.10 

10 

3.10 

11 

3.10 

12 

3  fl) 

13 

3  80 

U 

15 

16 

17 

18 

3.ao 

3.30 
3.80 
3.30 
8  30 

19 

H  HO 

io 

3  80 

t\ 

8  AO 

a 

8  no 

23 

8 .») 

u 

8.50 

« 

8.50 

tfi                    

8.eo 

27 

8.00 

28 

8flO 

29 

3) 

31 

3.00 
8.00 
8.00 

4. 
8. 


3.00 
3.a) 
8.00 
00 
70 
3.70 
3.70 
8.70 
8.70 
3.70 
3.70 
3.70 
3.80 
3.80 
8.  HO 
3.80 
3.80 
3.80 
6.00 
4.50 
4.4() 
4.40 
4.70 
4.70 
4.70 
4.70 
4.80 
4.70 


4.80 
4.70 
4.70 
4.70 
4.70 
4.00 
4.60 


4. 
4. 
4. 
4. 
4. 
4. 
4. 


60 
50 
60 
70 
60 
«) 
50 
4.40 
4.50 
4.50 
4.40 
4.40 
4.40 
4.40 
4.40 
4.30 
4.80 


30 

ao 
ao 

10 
10 
10 
00 


4.00 
8.90 
3.90 
8.90 
3.90 
3.90 
8.80 
3.80 
3.80 
3.80 
8.80 
3.70 
8.70 
3.70 
8.70 
8.a) 
3.70 
3.60 
8.60 
8.60 
3.60 
3.60 
8.50 
8.50 
8.50 
8.60 
8.50 
8.50 
8.40 
8.50 


May. 


8.50 
3.50 
8.50 
3.40 
3.50 
8.40 
3.40 
8.40 
8.40 
3.30 
8.40 
8.40 
3.80 
8.30 
8.80 
8.30 
3.20 
3.80 
3.20 
3.20 
3.20 
3.20 
3.20 
8.10 
3.10 
8.10 
3.10 
8.10 
3.10 
3.10 
3.00 


Jane. 


3.10 
3.00 
8.00 
3.00 
3.00 
3.00 
3.00 
2.90 
8.00 
2.90 
2.90 
2.80 
2.90 
2.80 
2.80 
2.80 

2.8r) 

80 
80 
80 
70 
HO 
2.70 
2.70 
2.70 


July.  Ang. 


2. 
2. 
2. 
2. 

2. 


70 
70 
60 
70 
60 


2.60 
2.60 
2.50 
2.50 
2.50 
8.50 
2.50 
2.50 
2.50 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
40 
80 
40 

m 

2.80 
2.80 
2.80 
2.80 
30 
30 
20 
80 
20 
20 
20 


2. 
2. 
2. 
2. 


2. 
2. 
2. 
2. 
2. 
2. 
2. 


2.20 
2.10 
2.20 
2.20 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 


2.20 


90 
80 
Of) 
l.HO 
1.81) 
1.80 
1.80 
1.80 
1.80 


1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.60 
1.60 
1.60 
1.50 
1.60 
1.50 
1.50 
1.50 
1.50 
1.60 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.50 
1.60 


1.60 
1.40 
1.40 
1.40 
1.60 
1.60 
1.40 
1.40 
1.80 
1.40 
1.80 
1.80 
1.80 
1.80 
1.30 
1.80 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.10 
1.20 
1.60 
1.80 
1.20 
1.20 


Not.  :  Dec. 


1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.10 
1.10 
1.20 
1.10 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.80 
1.80 
1.80 
1.30 
1.30 
1.40 
1.30 
1.80 
1.30 
1.00 
1.30 


1.50 
1.40 
1.50 
1.60 
1.70 
l.TO 
1.7D 
1.70 
1.70 
l.TO 
1.70 
1.6D 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.00 


l.QO 
1.60 
1.60 
1.60 
1.60 
1.60 
1.50 
1.60 
1.60 


MOKELUMNE  RIVER  AT  ELECTRA,   CAL. 

The  Mokelumne  River  drains  537  square  miles  of  the  western 
slopes  of  the  Sierra  Nevada,  above  Electra,  Cal. 

A  gaging  station  was  established  at  this  point  by  Bnrr  Bassell, 
while  employed  by  the  Standard  Electric  Company.  Daily  gage 
readings  were  taken  from  January  1  to  June  30,  1901,  and  numerous 
meter  measurements  were  made. 

The  following  record  is  given  by  the  courtesy  of  the  Standard 
Electric  Company.  Measurements  of  discharge  were  made  by  B. 
Bassell  as  follows: 


List  of  discfiarge  measvrevients  of  Mokelumne  River  at  Electra,  Cal, 


Date. 


1901. 

Januarys 

February  4 

February  15 

February  19 

February  22 


Qase 
height. 

6.00 
4.20 
4.80 
11.00 
8.60 


Dis- 
charge. 


Sec-ft. 

1,717 

60K 

9m 

18,213 
6,380 


Date. 


1901 

February  26  . . 

March  4 

May3 

May  24 


Gase    ,     Dia* 
height,     charge. 


Feet. 
7.40 
6.60 
6.20 
6.70 


Sec.-ft 
8,846 
2,723 
2,232 
8,016 


IRR   66—02- 
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Daily  gage  height^  in  feet,  of  Mokelumne  River  at  Electra,  Cal,,for  1901. 


Day. 

Jan. 

Feb. 

Mar. 

1                      f 
Apr.  May.  June.; 

1          1 

Day. 

Jan. 

4.40 
4.80 

Feb. 

Mar. 

Apr. 

May. 

June. 

1 

2 

8.80 
8.70 
8.60 
8.70 
4.80 
6.00 
7.80 
6.00 
5.80 
4.80 
4.70 
5.80 
4.80 
5.00 
4.60 
4.70 

4.40 
4.80 
4.80 
4.20 
6.00 
5.00 
4.80 
4.50 
4.20 
4.00 
4.20 
4.40 
4.81) 
4.20 
4.80 
4.90 

7.60 
7.40 
7.50 
6.60 
6.70 
6.70 
6.60 
6.80 
6.10 
6.00 
6.00 
6.80 
5.80 
5.70 
5.60 
5.60 

4.90 
5.10 
5.50 
5.80 
5,10 
•5.20 
5.00 
5.00 
4.90 
4.80 
4.90 
5.20 
5.60 
5.90 
6.10 
6.20 

6.80    8.40 
6.00    8.60 
6.20    8.50 
6.50    8.70  1 
6.80  .  8.80  • 

17 

18 

8.40 
7.90 

5.80 
5.70 
5.80 
5.70 
5.60 
5.80 
5.70 
5.60 
5.40 
5.40 
5.80 

5.90 
6.80 
6.70 
6.80 
6.90 
6.90 
6.70 
6.80 
6.70 
6.80 
6.80 
6.80 
6.90 
6.60 

10.00 
9.8U 
7.90 
7.50 
6.70 
6.80 
7.60 
7.00 
6.60 
6.  SO 
6.10 
6.20 
6.80 
8.20 
8.00 

7.50 
7,70 

8 

19 

4.70  11.00 
4.70  10.00 
4.80  ,  9.10 
4.80    8.60 
4.80    9.00 
4.60    8.90 
4.80    8.80 
4.50    7.40 
4.40    7.40 

7  m 

4 

20 

ftW 

5 

21 

7  01) 

6 

7    -      ... 

6.90 
7.10 
7.00 
7.20 

8.50  1 
8.40  , 
8.80 
7-60 

22 

23 

7.30 
690 

8 

9    

24 

25 

ft.  no 

5  91) 

10 

7.60    7.00 
9.60  1  6.70 
9.60    6.60 
9.60  '  6.40 
9.70    6.80 
9.20    6.80 
9.80  ;  7.60 

26 

.Viifl 

11 

27 

540 

12 

28 

4.00,7.80    5.40 

5  80 

18 

20 

30 

31 

4.40   

4.40   

4.80   

1 

5.80 
5.20 
5.10 

7.00 

14 

15 

6.80 

16 

1    ■       J           1 
1           1           1 

STANI8L.AUS  RIVER  NEAR  OAKDALE,  CAL. 


This  station  was  first  established  May  3,  1896,  and  was  relocated 
on  July  30,  1898.  It  is  described  in  Water-Supply  Paper  No.  51, 
page  455.  Results  of  measurements  for  1900  will  be  found  in  the 
Twenty-second  Annual  Report,  Part  IV,  page  464. 

The  record  at  this  station  was  discontinued  February  16,  1901. 

During  the  year  the  following  meter  measurements  were  made  under 
the  direction  of  J.  B.  Lippincott: 

January  29:  Gktge  height,  6.18  feet;  discharge,  9.65  Becond-feet. 
October  31:  G^age  height,  4.70  feet;  discharge,  189  second-feet. 

Daily  gage  height,  in  feet,  of  Stanislaus  River  near  OaJedale,  CaL.for  1901. 


Day. 


1 
2 
8 

4 
5 
6 
7 
8 
0 
10 

11 


Jan. 

Feb. 

5.40 

6.10 

5.30 

6.00 

5.40 

6.(X) 

6.50 

6.10 

6.50 

6.80 

10.60 

9.10 

15.00 

7.70 

10.00 

7.60 

8.00 

7.50 

7.50 

6.90 

7.10 

6.70 

12. 

13 

14. 

15 

16 

17 

18 

19 

20 

21 

22 


Jan. 

Feb. 

7.00 

6.70 

7.40 

6.70 

7.10 

6.60 

6.90 

6.50 

6.80 

6.70 

6.90 

6.60 

6.50 

6.50 

6.40 

6.80 

Day. 

Jan. 

23 

6.60 
6.40 
6.80 
6.40 
6.40 
6.30 
6.20 
6.10 
6.10 

24 

25 

26 

27 

28 

29 

30 

31 

Feb. 


TUOLUMNE  RIVER  AT  HETCH  HETCHY  VALLEY  DAM  SITE,  CALIFORNIA. 


The  entire  drainage  area  of  the  Tuolumne  River  above  Lagrange  is 
about  1,500  square  miles,  about  400  square  miles  of  which  lie  above 
the  Iletch  Hetchy  dam  site,  which  has  an  elevation  of  3,630  feet 
above  sea  level.  This  upper  drainage  area  consists  of  high  granite 
mountains  culminating  in  Mount  Dana,  Mount  Gibbs,  and  Mount 
Lyell. 

A  gaging  station  was  established  at  this  point  May  30,  1901,  by 
J.  B.  Lippincott  for  the  city  of  San  Francisco,  and  the  following 
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meter  measui*ements  and  gage  heights  are  given  by  the  courtesy  of 
Mr.  C.  E.  Grunsky,  city  engineer  of  San  Francisco,  Cal. : 

List  of  discharge  tuetisurements  of  Tuolumne  River  at  Hetch  Hetchy  Valley  dam 

site,  California, 


Date. 


1901. 

June  29 

Julyi 

JnlylS 

July  21 

July  29 

AufSJxAi 

August  13 

August  25 


Gage 
height. 

Dis- 
charge. 

Feet. 

Sec/t. 

36 

7,621 

30 

3,296 

26.1 

2,720 

24.17 

1,886 

21.5 

1,180 

20.35 

1,137 

15.70 

472 

18.28 

231 

Date. 


1901. 

August  29 

September  5 . . . 
September  14 . . 
September  20 . . 
September  28 . . 

Octobers 

October  11 


Oage 
heig 


«e 

rht. 


Feet. 
12.98 
12.65 
12.42 

12.  as 

13. 11 
12.92 
12.00 


Dis- 
charge. 


Sec.-/t. 

190 

156 

78 

66 

146 

116 

88 


Daily 

gage 

height  of  Tuolumne  River  at  Hetch  Hetchy  Valley  dam  site,  for 

•  I90I, 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

13.04 
13.01 
12.92 
12.95 
12.92 
12.87 
12.81 
12. 76 
12.70 
12.65 
12.60 
12.50 
12.56 
12.53 
12  50 

Day. 
17.... 

May. 

June. 

30.00 
30.00 
32.00 
32.00 

July. 

Aug. 

Sept. 

Oct. 

1 

22.60 
24.55 
24.00 
24.00 
24.00 
24.50 
24.50 
26.00 
26.00 
27.00 
28.00 
28.00 
29.00 
29.00 
30.00 
31.00 

30.00 
28.60 
25.80 
30.00 
30.00 
28.00 
28.00 
25.00 
25.00 
24.10 
26.00 
26.10 
26.60 
26.00 
24.50 
26.00 

20.62 
20.88 
19.87 
19.41 

12.81 
12.77 
12.78 
18.  AA 

24.50 
24.00 
24.00 
84.  or) 

14.92 
14.70 
14.45 

12.39 
12.37 

19  9R. 

2 

18.... 

3 

19.... 
20.... 

4 

14.26     12.32 

5 

18.94     12.66 
18.48     12.60 

21.... 

82. 00    24. 20 

14.04 
13.82 
13.60 
13.48 
18.28 
13. 19 
13.10 
13.10 
12. 9B 
12.89 
12.85 

12.41 

12.52 
12.64 
12.73 
12.82 
12.92 
13.01 
18.11 
13.08 
13.06 

6 

22.... 

83.00 
30.00 
30.00 
30.00 
31.50 
30.40 
34.80 
36.00 
31.70 

24.40 
24.00 
23.00 
23.00 
22.00 
22.00 
21.60 
21.50 
21,00 
21.00 

t 

18.02 
17.96 

12.56 

23..-. 

8 

24.... 

9 

17.49     12.48 
17.08     12.43 
16.57     12-43 

25.... 

10 

28.... 

11 

27-.-- 

12 

16.11 
16.70 
15.58 
15.36 
15. 14 

12.42 
12.42 
12.42 
12.41 
12.40 

28-.-. 

13 

20...- 

14 

30-..- 
.fll 

32.30 
32.00 

\5 

11 1 

1 

ELEANOR  CREEK  AT  ELEANOR  TRAIL  CROSSING,  CAL. 

Eleanor  Creek  is  a  tributary  of  Cherry  River,  and  entei's  the  stream 
6  miles  above  its  mouth.  The  elevation  of  the  outlet  of  Lake  Eleanor 
is  4,655  feet  above  sea  level.  The  drainage  area  above  the  gaging 
station  is  81  square  miles,  and  consists  of  high  granite  mountains 
culminating  in  Richardson  Peak,  elevation  9,845  feet;  Haystack  Peak, 
elevation,  9,966  feet;  and  an  unnamed  peak,  elevation,  10,510  feet. 
The  average  elevation  of  the  drainage  basin  is  probably  7,500  feet. 

A  gaging  station  was  established  by  J.  B.  Lippincott,  at  the  outlet 
of  Lake  Eleanor,  June  1, 1901,  for  the  city  of  San  Francisco.  The  fol- 
lowing meter  measurements  and  gage  heights  are  given  by  the  cour- 
tesy of  Mr.  C.  E.  Grunsky,  city  engineer  of  San  Francisco,  Cal. : 

List  of  discharge  measurements  of  Eleanor  Creek  at  Eleanor  trail  crossing,  Cal, 


Date. 


1901. 

JTune  10 

Jane  28 

Julys 

Jaly  16 

July  18 

Jaly  27 

AagrostS  

August  10 

August  17 

August  19 


Qage 

Dis- 

height. 

charge. 

Feet. 

Sec-feet. 

8.67 

411 

9.77 

798 

8.57 

810 

7.92 

263 

7.8 

225 

7.46 

145 

7.1 

84 

6.92 

75  1 

6.48 

30 

6.68 

42 

Dis- 
charge. 


1901 

Angnst  23 

August  27 

August  30 

September  6 
September  14 
September  21 
September  26 

Octobers 

October  10 
October  14 
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Daily  gage  height,  in  feet,  of  Eleanor  Creek  at  Eleanor  trail  crossing  for  1901, 


Day. 

June. 

July.  Aug. 

Sept. 

6.20 
6.10 
6.10 
6.00 
6.00 
5.90 
5.90 
5.90 
5.90 
5.90 
5.90 
5.90 
5.70 
5.70 
5.70 
6.70 

1 
Oct. 

6.30 

6.40 

6.40 

6.40 

6.30  I 

6.30 

6.30 

6.26 

6.20 

6.20 

6.20 

6.20 

6.15 

6.10 

6.10 

Day. 

June. 

July. 

7.84 

7.80 

7.86 

7.86 

7.86 

7.70 

7.70 

7.60 

7.60 

7.50 

7.46 

7.45 

7.46 

7.40. 

7.40 

Aug.  Sept. 

Oct 

1 

11.00 

11.08 

10.60 

10.20 

10.10 

10.00 

9.50 

9.00 

9.10 

9.10     7.30 

17 

10.00 
10.00 
10.00 
9.80 
9.80 
9.77 
9.70 
9.70 
9.70 
9.70 
9.40 
9.00 
9.00 
9.60 

6.50 
6.60 
6.70 
6.60 

5.70 
5.70 
5.70 
5.70 

2 

9.00 
9.00 
9.00 
8.50 
8.50 
8.50 
8.57 
8.60 

7.20 
7.10 
7.10 
7.10 
7.00 
7.00 
6.90 
6.90 
6.92 
6.90 
6.80 
6.70 
6.00 
6.50 
6.50 

18 

8 

19 

4 

20 

5 

21 

6.60    5.70 
6.50    5.80 
6.50    5.80 
6.40    5.80 
6.40    5.80 
6.30  j  5.86 
6.30    5.90 
6.30    6.00 
6.20    6.10 
6.20     6.20 

6 

22 

7 

23 

8 

24 

9 

25 

28 

27 

28 

20 

30 

31 

10 

8.67     8.60 
8.60    8.60 
8.60    8.60 
8.60     7.90 
10.00     7.90 
10.00     7.90 

11 

12 

13 

14 

15 

6.20 

16 

10.00 

7.92 

CHERRY  RIVER  AT  ELEANOR   TRAIL  CROSSING,   CAL. 

Cheriy  River  is  a  tributary  of  the  Tuolumne  and  enters  that 
stream  12^  miles  below  Hetch  Hetchy  Valley.  The  area  drained  is 
130  square  miles. 

A  gaging  station  was  established  by  J.  B.  Lippincott  for  the  city 
of  San  Francisco  at  the  point  where  Eleanor  trail  crosses  the  river, 
May  26,  1901.  The  following  meter  measurements  and  gage  heights 
are  given  by  the  courtesy  of  Mr.  C.  E.  Grunsky,  city  engineer  of  San 
Francisco,  Cal. : 

List  of  discharge  measurements  of  Cherry  River  at  Eleanor  trail  crossing,  Cal. 


Date. 


1901. 

Julys 

July  17 

August  9 

August  19 

August  20 

August  24 

September  1  — 


Gage 
heignt. 

Dis- 

charge. 
Sec./t. 

Feet. 

11.4 

915 

10.4 

510 

8.75 

112 

9.1 

i:i2 

8.4 

107 

8.1 

43 

7.8 

17 

Date. 


Dis- 
charge. 


1901 
September  7... 
September  17.. 
September  22.. 
September  26.. 

October  3 

October  10 


Daily  gage  height,  in  feet,  of  Cherry  Rii'er  at  Eleanor  trail  crossing  for  1901. 


Day. 

May. 

1     

2 

3 

4 1 

5              1 

•* (..  — . . 

0 

7 

8 

" 

9 

10 

11 ' 

12 

13              ' 

14 1 

15 

16 1 

June. 

12.30 
12.60 
12.85 
12.00 
11.60 
11.20 
12.00 
12.70 
12.00 
11.65 
11.50 
11.50 
11.25 
11.50 
11.70 
11.70 

July. 

Aug. 

9.40 
9.30 
9.20 
9.10 
9.10 
9.00 
8.90 
8.80 
8.80 
8.80 
8.80 
8.80 
8.90 
8.90 
8.90 
8.90 

Sept. 

Oct. 

Day. 

May. 

June. 

July. 

Aug. 

9.00 
9.00 
9.10 
8.40 
8.40 
8.30 
8.20 
8.10 
8.10 
8.10 
8.00 
8.00 
7.90 
7.90 
7.80 

13.20 
13.00 
12.40 
12.40 
12.40 
12.40 
12.00 
11.40 
11.40 
11.00 
11.00 
10.00 
10.00 
10.00 
10.00 
10.00 

7.80 
7.80 
7.80 
7.70 
7.70 
7.70 
7.70 
7.70 
7.70 
7.60 
7.50 
7.40 
7.30 
7.20 
7.10 
7.00 

9.00 
9.00 
9.00 
8.80 
8.70 
8.40 
8.30 
8.30 
8.10 
8.10 
8.10 
8.00 
8.00 
7.80 
7.90 

17 

11.50 
11.00 
12.00 
12.00 
12.40 
12.40 
12.30 
12.25 
12.50 
12.50 
12.50 
13.00 
13.50 
14.00 

10.40 

10.40 

10.35 

10.28 

10.20 

10.13 

10.05 

9.96 

9.90 

9.83 

9.75 

9.68 

9.60 

9.53 

9.45 

18 

19 

20 

21 

"  ■ 

22 

23 

24 

25 

28 

27 

28 

29 

30 

31 

12.20 
12.20 
12.20 
12.10 
12.20 
12.30 

Sept 


7.00 
7.00 
7.00 
7.00 
7.10 
7.10 
7.50 
8.00 
8.60 
9.10 
9.00 
9.00 
9.00 
9.00 


Oct 
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TUOLUMNE  RIVER  AT  LAGRANGE,  CAL. 

This  station,  established  Angast  29,  1895,  is  at  the  wagon  bridge  in 
Lagrange,  and  is  below  the  high  dam  of  the  Turlock  and  Modesto 
irrigation  districts,  and  also  below  the  head  of  the  canal  of  the 
Lagrange  Hydraulic  Mining  Company.  It  is  described  in  Water- 
Supply  Paper  No.  51,  page  450.  Results  of  measurements  for  1900 
will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV,  page  465. 
The  flow  of  the  Hj'draulic  Mining  Company's  canal  was  10  second- 
feet  from  January  1  to  March  31, 1901,  and  7  second-feet  from  April  1 
to  July  28, 1901.  During  1901  the  following  measurements  of  discharge 
were  made  under  direction  of  J.  B.  Lippincott: 

List  of  discharge  measurements  of  Tuolumne  Rit^er  at  Lagrange,  Cal. 


Date. 

1 

1 

iJ 

Oaee 
leight. 

\        DSSr 

charge. 

Date. 

Gage 
height. 

Dis- 
charge. 

1901. 
Jannary  W 

Feet. 
5.75 
6.10 
7.63 

SWc.-ft. 
1,419  , 

Aucnist2.   . 

1901. 

Feet. 
5.4 
4.S 

[5 

Ser.-/t. 
1.354 

Aprfl7 

2,382   ,  Augu 
6,470   1 

Bt31.. 

R)                ^48 

June  12 

rer  a 
Jnne. 

t  Lagrang 

1 

Daily  gage  heigh 

t.  in) 

Jan. 

5.00 
4.00 
4.80 
5.10 
7.10 
11.40 
10.80 
7.70 
7.00 

6.eo 

6.50 
0.70 
6.50 
6.40 
6.20 
6.10 
6.00 
6.00 
5.90 
5.90 
6.20 
6.30 
6.00 
6.00 
tt.lO 
6.00 
5.80 
5.80 
5.70 
5.70 
5.70 

^eei,  of  Tuolumne  Ri 

e,  Cal.,  for  1901. 

Day. 

Feb. 

6.70 
5.60 
5.60 
5.60 
10.00 
7.70 
6.80 
6.70 
6.60 
6.30 
6.10 
6.00 
6.00 
6.10 
6.50 
6.40 
9.50 
9.20 
11.70 
10.50 
9.70 
9.70 
10.90 
10.50 
8.80 
8.10 
7.90 
7.80 

Mar. 

• 

Apr. 

May. 

July. 

8.80 
8.10 
7.80 
7.40 
7.10 
7.40 
7.40 
7.20 
7.20 
6.80 
6.00 
6.80 
6.90 
6.90 
6.70 
6.70 
6.60 
6.40 
6.30 
6.10 
6.10 
6.10 
6.10 
6.20 
6.10 
6.00 
5.90 
5.80 
5.70 
5.60 
5.60 

Aug. 

5.60 
5.50 
.5.50 
,5.60 
5.80 
5.90 
6.00 
5.50 
5.30 
5.20 
5.20 
5.00 
4.80 
4.50 
4.80 
4.70 
4.60 
4.40 
4  20 
4.70 
4.70 
.5.20 
4.90 
4.70 
4.60 
4.60 
4.60 
4.40 
4.30 
4.20 
4.20 

Sept. 

4.20 
4.30 
4.30 
4.20 

Oct. 

Nov. 
.5.10 

Dec. 

1 

7.90 
7.90 
7.70 
7.40 
7.40 
7.40 
7.30 
7.10 
7.00 
6.80 
6.70 
6.70 
6.60 
6.50 
6.50 
6.40 
6.40 
6.40 
6.30 
6.40 
6.40 
6.50 
6.50 
6.40 
6.30 
6. 30 
6.30 
6.30 
6.10 
6.00 
6.00 

5.90 
5.80 
6.40 
6.20 
6.10 
6.10 
6.10 
6.00 
5.90 
5.80 
5.80 
6.10 
6.20 
6.50 
6.70 
6.«) 
6.  HO 
6.90 
7.20 
7.30 
7,50 
7.50 
7.40 
7.60 
7.90 
7.80 
7.60 
7.50 
7.60 
7.90 

7.30 
7.00 
7.10 
7.10 
7.40 
7.60 
8.00 
8.40 
8.a) 
8.90 
8.90 
9.30 
9.60 
9.80 
9.70 
9.70 
9.60 
9.50 
9.30 
8.30 
7.90 
7.60 
7.50 
7.60 
7.30 
7.10 
7.00 
6.90 
7.30 
8.10 
8.50 

9.10 
9.30 
9.50 
9.50 
9.40 
8.90 
9.20 
9.10 
9.10 
8.40 
7.60 
7.60 
7.50 
7.30 
7.50 
8.10 
8.20 
8.70 
8.70 
8.50 
9.20 
9.80 
9.40 
8.50 
7.80 
7.50 
7.20 
8.80 
9.30 
8.90 

4.50 
4.60 
4.30 
4.30 

5.40 

2 

4.90 
4.90 
4.80 
4.70 
4.60 
4.60 
4.60 
4.50 
4.80 
5.10 
5.00 
4.90 
4.80 
4.70 
4.60 
4.70 
4.60 
4.60 
4.50 
4.40 

6.30 

3 

6.30 

4 

7.50 

5 

4.20  1  4.20 
4.10|  4.20 
4.20     4.10 

7.00 

6 

6.80 

7 

7.30 

8 

9 

10 

4.10 
4.10 
4.00 
4.10 
4.10 
4.10 
4.00 
4.00 
4.00 
3.90 
4.00 
3.90 
3.90 
3.90 
3.80 
4.10 
4.40 
4.40 
4.30 
4.20 
4.20 
4.30 
4.50 

3.80 
3.70 
3.70 
3.70 
3.60 
3.50 
3.40 
3.40 
3.30 
3.30 
3.20 
3.20 
3.20 
3.20 
3.30 
3.20 
3.30 
3.30 
3.30 
3.30 
5.70 
5.40 
5. 10 
5.20 

6.80 
6.50 
6.10 

11 

12 

5.20 
5.10 

13 

6.00 

14 

4.90 

15 

4.90 

16 

17 

18 

19 

5.00 
4.90 

4.80 
4.60 

20 

21 

4.60 
4.. 50 

22 

23 

4.80  ,    4.50 
4.70      4.40 

24 

25 

aB 

4.70      4.40 
4.80  1    4.40 
4.70      4.40 

27 

4.80 
4.90 
,5.40 
.5.  .50 

4.40 

28    

4.30 

29 

30 

31                  

4.40 
4.30 
4.20 

LAGRANGB  DITCH   AND   HYDRAULIC  MINING   COMPANY'S  CANAL. 

The  flumes  of  this  company  are  decaying  and  their  carrying  capac- 
ity is  diminishing. 

The  flow  in  this  canal  from  January  1  to  March  31,  1901,  averaged 
approximately  10  second-feet ;  from  April  1  to  July  28,  approximately 
7  second-feet,  and  from  July  28  to  the  end  of  the  year,  approximately 
5  second-feet. 
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TURL.OCK  CANAl.. 

The  record  on  this  canal  is  incomplete. 

During  the  night  of  August  3,  1901,  a  break  occurred  in  the  flume 
one-half  mile  below  the  head  gate.  The  water  was  out  of  the  canal 
for  one  month  while  repairs  were  being  made.  No  reliable  record 
was  obtainable  after  August  3,  1901. 


Daily  gag.e  Jieight,  in 

feet. 

of  Ttirlock  Canal  at  Lagrange 

',Cal 

,,  for  1901 

• 

1           ] 
Day.             Apr.  May. 

June. 

July. 

Aug. 

3.00 
3.00 
3.00 

Day. 

Apr. 

1 

May.  June.  July. 

Aug. 

1 
1 1 

2.80 
2.20 
2.80 
2.80 
2.20 
2.20 
2.20 

2.80 
2.20 
2.00 
^20 
2.20 
2.25 
2.25 
2.25 
2.80 
2.80 
2.80 
1.40 

2.90 
8.00 
3.00 
3.00 
3.00 
3.00 
3.00 
8.00 
8.00 
8.00 
8.00 
3.00 

17 

2.25 
2.80 
2.80 
2.40 
2.45 
2.50 
2.40 
2.85 
2.65 

i.eo 

2.10 
2.00 
2.70 
2.70 

2.80 
2.80 
2.80 
2.80 
2.80 

2.90  ' 

2 

18 

2.90   

3 

19 

20 

21 

22 

28 

24 

25 

26 

27 

28 

2.90  ' 

4 

2.90   

5 

son    ».Qn 

6 

2.80  '  2.90    aOO 
2.80  •  2.90    3.00 

2.80   3.00 

2.30   3.00 

2.80  1 3.00 

2.25  1 3.00 

2.25  ,  2.20     3.00 
2.25    2.90     3.00 
2,30  1  •  3.00 

7 

8. 

9. 
10. 
11. 
12 

2.50 

2.30 

1  2.30 

2.20 
2.20 
2.20 
2.20 
1.00 

13 

'  2.10     2.20 

2.00    3.00 

29 

14 

,  2.50 

1  2.50 

2.30 

2.20 
2.80 
2.80 

2.80 

80 

15 

2.80 
2.80 

31 

2.80  1 8.00  1 

Iff 

1 
1 

MERCED  RIVER  ABOVE  MERCED  FALL.S,  CAL. 

Merced  River  above  Merced  Falls  drains  approximately  1,090  square 
miles  of  the  western  slopes  of  the  Sierra  Nevada.  There  are  included 
in  the  eastern  portion  of  its  drainage  area  a  large  number  of  high 
peaks,  the  highest,  Mount  Lyell,  reaching  an  elevation  of  13,042  feet. 

The  midsummer  flow  of  this  stream  is  much  larger  in  proportion  to 
its  drainage  area  than  that  of  the  Tuolumne  River,  which  joins  it  on 
the  north. 

The  measurement  of  this  stream  was  undertaken  in  respK)nse  to 
numerous  requests  from  mining  and  irrigation  interests.  The  mid- 
summer flow  of  the  stream  is  less  than  the  combined  capacity  of  the 
irrigation  and  power  canals  taking  water  in  the  vicinity  of  Snelling. 
The  owners  of  these  canals  offered  to  pay  $100  toward  the  exx)enses 
of  equipping  and  maintaining  the  gaging  station  for  the  first  year. 
II.  H.  Henderson,  county  surveyor  of  Merced  County,  established  a 
gaging  station  at  a  point  1  mile  above  Merced  Falls,  April  C,  1901. 
Meter  measurements  are  made  from  a  cable.  The  observer  is  Mr. 
Charles  Siegfeldt. 

The  following  meter  measurements  were  made  in  1901  under  the 
direction  of  J.  B.  Lippincott: 


List  of  discharge  measurements  of  Merced  River  above  Merced  Falls, 

Cal. 

Date. 

Gage 
height. 

Dis- 
charge. 

Sec.-ft. 
1,879 
4,189 

Date. 

Gage 
height. 

Dis- 
charge. 

1901. 
April  G. 

Feet. 
10.80 
12.00 

1901. 
August  2 

Feet. 
10.05 

8ec.-/t. 
1.12S 

June  I 

August  31 

8.60 

2a90 
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Daily  gage  Tieight^  infect^  of  Merced  River  above  Merced  FallSy  CaL,for  1901, 


Day. 

Apr. 

May. 

11.6 
11.4 
11.2 
11.3 
11.6 
11.8 
12.2 
12.5 
12.8 
13.2 
13.4 
13.7 
18.8 
13.7 
13.7 
18.8 
14.0 
13.7 
13.8 
12.8 
12.3 
12.1 
12.1 
12.0 
11.8 
11.6 
11.5 
11.5 
11.6 
11.9 
12.6 

June. 

13.1 
13.4 
13.4 
13.6 
13.4 
18.2 
13.2 
13.2 
12.8 
12.4 
12.1 
12.0 
11.9 
11.6 
11.8 
12.3 
12.2 
12.6 
12.7 
12.3 
12.6 
13.0 
12.6 
12.3 
11.9 
11.7 
11.6 
11.9 
12.4 
12.8 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

12.2 
12.0 
11.9 
11.4 
11.2 
11.2 
11.2 
11.1 
11.1 
11.0 
10.8 
10.8 
10.8 
10.8 
10.6 
10.6 
10.5 
10.4 
10.4 
10.4 
10.4 
10.4 
10.5 
10.5 
10.4 
10.3 
10.2 
10.2 
10.0 
10.1 
10.0 

10.1 

10.0 

10.3 

10.4 

10.6 

10.8 

10.8 

10.0 

9.8 

9.1^ 

9.6 

9.4 

9.3 

9.2 

9.2 

9.2 

9.2 

9.4 

9.4 

9.3 

9.1 

9.0 

8.9 

8.9 

8.8 

8.8 

8.6 

8.6 

8.6 

8.6 

8.6 

8.6 
8.6 
8.6 
8.5 
8.5 
8.4 
8.4 
8.4 
8.4 
8.4 
8.4 
8.4 
8.3 
8.3 
8.3 
8.3 
8.3 
8.3 
8.2 
8.2 
8.2 
8.8 
8.4 
8.6 
8.7 
8.7 
8.7 
8.6 
8.6 
8.6 

8.8 
8.9 
8.9 
8.8 
8.7 
8.6 
8.6 
8.5 
8.5 
8.5 
8.5 
8.4 
8.4 
8.4 
8.8 
8.3 
8.8 
8.3 
8.3 
8.3 
8.3 
8.8 
8.8 
8.3 
8.3 
8.4 
8.9 
9.9 
9.7 
9.4 
9.3 

9.4 
9.8 
9.2 
9.1 
9.2 
9.2 
9.2 
9.0 
8.9 
9.4 
9.3 
9.2 
9.2 
9.2 
9.1 
9.0 
9.0 
8.9 
8.9 
8.6 
7.0 
8.9 
8.9 
8.9 
8.8 
8.8 
8.8 
9.8 
9.8 
9.6 

9.3 

2 

9.2 

3 

9.2 

4 

10.5 

5 

10.7 

6 

10.3 
10.3 
10.1 
10.1 
10.0 
10.1 
10.1 
10.5 
10.7 
10.8 
10.8 
10.9 
11.0 
11.4 
11.6 

y           11.7 

11.8 
11.8 
11.8 
12.2 
11.9 
11.9 
11.9 
11.6 
12.4 

10.8 

7 

10.2 

8 

9.8 

9 

9.7 

10 

9.6 

11 

9.4 

12 

9.3 

13 

9.1 

14 

9.0 

15 

9.0 

18 

9.0 

17 

9.0 

18 

8.9 

19 

8.9 

20 

8.9 

21 

8.9 

28 

8.9 

8.8 

24 

8.8 

25 

8.8 

28 

8.8 

27 

8.8 

28 

8.8 

29 

8.8 

30 

8.7 

m. 

8.6 

SAN  JOAQUIN  RIVER  AT  HERNDON,  CAL. 

This  station,  established  by  the  Southern  Pacific  Company  in  1879, 
is  at  the  iron  highway  bridge  crossing  the  river  at  Herndon.  It  is 
described  in  Water-Snpply  Paper  No.  51,  page  458. 

A  reconnaissance  has  been  made  of  the  river  above  Polasky,  with 
the  view  of  locating  a  new  station  where  the  section  will  be  more  per- 
manent, but  no  place  entirely  satisfactory  has  been  found. 

Results  of  measurements  for  1900  will  be  found  in  the  Twenty- 
second  Annual  Report,  Part  IV,  page  466. 

During  1901  the  following  measurements  of  discharge  were  made 
under  the  direction  of  J.  B.  Lippincott: 

List  of  discharge  measurements  of  San  Joaquin  River  at  Herndon,  Cal, 


Date. 


1901. 

January  80 

March  2 

Aprils 


Gage 
height. 

Dis- 
charge. 

Feet. 
4.00 
6.80 
5.00 

Sec.-ft. 
1,367 
6,179 
8,357 

Date. 


July  81 
October  16 
October  16 


1901. 


Dis- 
charge. 

Sec.-ft. 
8,909 
352 
•815 


•At  Pohuky  Ford. 
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DaUy  gage  height ^  in  feet,  of  San  Joaquin  River  at  Hemdon,  CaL,  for  1901. 


Day. 

Jan. 

8.80 
8.80 
3.20 
a20 
5.50 
11.00 
12.30 
7.70 
6.40 
6.70 
5.80 
5.00 
4.90 
4.80 
4.60 
4.40 
4.80 
4.80 
4.80 
4.30 
4.10 
5.00 
4.50 
4.20 
4.00 
4.20 
4.00 
4.00 
4.00 
4.00 
4.00 

Feb. 

4.00 
4.00 
4.00 
4.00 
4.00 
6.00 
5.20 
5.10 
5.80 
4.90 
4.60 
4.80 
4.20 
4.80 
4.80 
4.80 
4.60 
8.10 
7.40 
9.20 
7.80 
8.60 
7.60 
8.00 
7.50 
7.00 
6.70 
6.60 

Mar. 

Apr. 

May.  June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

a  10 
a  10 
aoo 
aoa 
aoo 

2.80 
2.80 
2.80 
2.80 

1 

6.70 
6.90 
6.80 
6.80 
6.60 
6.80 
6.40 
6.40 
6.60 
5.60 
5.50 
5.60 
5.50 
5.80 
5.80 
5.80 
5.80 
5.30 
5.20 
5.20 
5.80 
5.80 
5.40 
5.80 
6.80 
5.40 
6.40 
5.20 
5.00 
4.70 
4.70 

4.70 
4.60 
4.80 
5.10 
4.80 
4.70 
4.70 
4.60 
4.40 
4.30 
4.80 
4.30 
4.30 
4.80 
5.60 
5.60 
5.70 
5.70 
6.20 
6.70 
6.90 
6.80 
7.10 
7.30 
7.40 
7.50 
7.60 
7.40 
6.90 
9.00 

7.60 

7.80 

6.90 

7.10 

6.80 

7.10 

7.10 

8.10 

8.40 

8.90 

9.70 

10.00 

10.30 

10.20 

10.10 

10.40 

10.70 

11.00 

10.40 

9.40 

8.70 

8.60 

8,10 

8.00 

7.90 

7.80 

7.60 

7.20 

0.90 

6.00 

7.80 

7.70 
9.80 
10.10 
10.10 
10.10 
10.10 
10.20 
9.80 
9.70 
8.80 
8.80 
8.10 
7.80 
7.40 
7.30 
7.80 
8.80 
8.80 
0.20 
9.00 
9.80 
9.80 
9.70 
8.90 
8.80 
7.60 
7.40 
8.10 
8.60 
0.70 

9.00 
9.70 
8.60 
7.80 
7.60 
7.30 
7.40 
7.10 
7.20 
7.10 
7.10 
7.00 
6.90 
6.70 
6.60 
6.60 
6.40 
6.80 
6.40 
6.10 
6.10 
6.10 
6.40 
6.60 
6.20 

5.50 
6.90 
6.10 
6.70 
6.60 
6.00 
5.90 
5.60 
6.30 
5.80 
4.80 
4.50 
4.80 
4.30 
4.20 
4.20 
4.00 
4.20 
4.60 
4.80 
4.20 
8.80 
3.70 
8.70 
3.50 

2.80 
2.80 
2.70 
2.70 
2.70 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.50 
2.60 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.80 
2.80 
2.80 
2.80 
2.30 
2.30 
2.80 
2.30 
2.30 

2.80 
2.60 
2.60 
2.50 
2.50 
2.60 
2.40 
2.30 
2.80 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2.80    2.90 
2.80    3.00 
2.30  1  3.20 

11 

12 

18 

2  30 

a20 

14 

2.30 
2.80 

a  80 
a  40 

15 

16 

17 

18 

2.80    a40 
2.80    a30 

2.20  1  aoo 
2.20   aao 

2.20    a20 
2.20    a20 

2.20 ,  aoo 
2.80  1  aoo 
2.30  1  aoo 
2.80  aoo 

19 

20 

21 

22 

23 

24 

25 

26 

6.00  i  8.30 

2.80  aoo 

27 

5.60 
5.10 
5.10 
6.70 
6.80 

3.10 
3.00 
8.00 
2.80 
2.80 

2.80  1  3.20  1 

28 

4.70 

a  70 
a  30 
a  80 

a  20 
aso 

4.00 

29 

30 

31 

X>PGCm 


4.10 
8.90 
a  70 
3.70 
a  50 
4.00 
4.40 
4.U0 
a  70 
3.70 

a  50 

3.50 
3.  .50 
3.30 
a30 
3.00 
3.00 

aoo 
aoo 

3.00 
2.90 
2.90 
2.80 
2.80 
2.70 

2. -a) 

2.70 
2.70 
2.70 
2.70 
2.70 


KING  RIVER  NEAR  RED  MOUNTAIN,  CALIFORNIA. 

The  gaging  station,  established  September  3,  1895,  is  southwest  of 
Red  Mountain,  and  is  15  miles  east  of  Sanger,  at  the  mouth  of  the 
canyon  of  the  river  and  above  all  diversions.  It  is  described  in  Water- 
Supply  Paper  No.  51,  page  459.  Results  of  measurements  for  1900 
will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV,  page  467. 
During  1 901  the  following  measurements  of  discharge  were  made  under 
the  direction  of  J.  B.  Lippincott: 

List  of  discharge  measurements  of  King  River  near  Red  Mountain,  California. 


Date. 


1901. 

January  31 

February 28 

April  14 


Gaee 
height. 

Dis- 
charge. 

Feet. 
6.40 
7.90 
6.48 

Sec.'ft. 

8,598 
1.915 

Date. 


1901 

May  21 

July  80 

October  17 


Dis- 
charge. 


Sec.  ft 
10.8ffi 
8.17^ 

aoi 
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Daily  Qoge  height 

,  in  feet,  of  King  River  near 

•  Red  Mountain,  California 

,for 

1901. 

Day. 

Jan. 

Feb. 

Mar. 

8.20 
8.30 
8.20 
8.10 
8.00 
8.10 
8.10 
7.90 
7.70 
7.45 
7.30 
7.25 
7.10 
7.00 
6.86 
6.90 
7.00 
7.00 

Ajnr. 

6.50 
6.60 
6.80 
6.50 
6.45 
6.45 
6.40 
6.30 
6.2[) 
6.20 
6.30 
6.60 
7.00 
7.50 
7.60 
7.80 
8.00 
8.40 
8.80 
9.10 
9.30 
9.40 
9.50 
9.80 

10.00 
9.70 
9.80 
9.70 
9.10 

10.60 

May. 

9.00 

8.80 

8.80 

8.90 

9.20 

9.50 

10.00 

10.80 

10.80 

11.20 

11.70 

11.80 

11.50 

11.40 

11.60 

11.80 

12.30 

12.40 

11.50 

11.20 

10.50 

10.10 

10.00 

9.90 

9.60 

9.20 

9.10 

9.00 

9.10 

9.40 

10.30 

June. 

11.40 
11.80 
12.00 
12.30 
12.20 
12.30 
12.20 
12.10 
11.50 
11.00 
10.40 
10.10 
9.80 
9.60 
9.40 
10.30 
11.00 
11. 10 
10.90 
11.10 
11.40 
11.80 
11.70 
10.80 
10.60 
9.90 
10.40 
10.80 
11. 60 
11.80 

"■■■""" 

July. 

11.00 

10. 70 

10.30 

9.60 

9.80 

10.30 

10.20 

10.00 

9.70 

9.50 

9.40 

9.30 

9.40 

Aug. 

7.70 
7.90 
7.70 
9.00 
9.00 
9.10 
8.00 
7.60 
7.30 
7.20 
6.80 
6.60 
6.40 

Sept. 

Oct. 

4.40 
4.40 
4.30 
4.40 
4.30 
4.30 
4.30 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 

Nov. 

4.90 
4.80 
4.80 
4.90 
4.90 
5.00 
4.90 
4.80 
4.70 
5.00 
4.80 
5.00 
5.05 
5.00 
4.40 
4.80 
4.70 
4.60 
4.60 
4.50 
4.50 
4.70 
4.70 
4.60 
4.50 
4.50 
4.40 
4.40 
5.00 
6.00 



Doc. 

1 

4.0D 
4.90 
4.00 
4.60 
11.00 
12.00 
15.80 
11.10 
9.40 
■7.10 
7.00 
6.90 
6.70 
6.60 
6.50 
6.00 
6.70 
6.70 
6.70 
6.70 
5.60 
6.00 
6.20 
6.20 
6.20 
6.20 
6.00 
6.80 
5.60 
5.40 
6.40 

5.70 
5.40 
5.40 
7.80 
8.40 
7.30 
7.00 
6.80 
6.50 
6.80 
6.20 
6.10 
6.00 
6.10 
6.20 
6.20 
6.30 
9.20 

5.00 
4.90 
4.80 
4.70 
4.70 
4.70 
4.70 
4.60 
4.60 
4.50 
4.50 
4.45 
4.40 
4.30 
4.40 
4.30 
4.30 
4.30 
4.30 

6.30 

2 

4.90 

3 

4.90 

4 

4.90 

5 

5.00 

6 

5.60 

7 

5.60 

8 

5.30 

9 

5.20 

10 

5.10 

11 

12 

5.00 
4.90 

13 

4.60 

14..: 

8.90  1  6.20 
8. 70     6. 10 

4.70 

15 

4.70 

16 

8.50 
8.70 
8.70 
8.50 
8.40 
8.60 
8.20 
8.50 
8.30 
8.00 
8.00 
7.80 
8.(K) 
7.70 
7.60 
7.80 

6.70 
6.40 
6.80 
6.60 
6.10 
5.90 
5.70 
5.60 
6.30 
5.20 
5.10 
5.00 
5.00 
.5.00 
5.00 
4.00 

4.60 

17 

4.70 

18 

4.60 

19 

9.10     7.20 

4.50 

20 

9.00 
8.60 

7.20 
7.30 

4.30  '  4.10 

4.50 

21 

4.30 
4.30 
4.30 
4.60 
4.60 

4.10 
4.10 
4.10 
4.10 
4.20 

4.50 

22 

9.40     7.80 

4.40 

23 

8.50 
9.20 

7.20 
7.10 

4.45 

24 

4.45 

25 

8.40     7.00 

4.35 

26 

8.20 
8.00 
8.00 

7.10 
6.90 
6.70 

4.60  i  4.20 

4.35 

27 

4.50 
4.50 
4.40 
4.40 

6.60 
6.00 
5.40 
5.30 
5.00 

4.30 

28 

4.30 

29 

30 

31 

'  6.60 

,  6.80 

■  6.60 

4.30 
4.30 
4.30 

» Qase  helerhtB  from  January  10  to  30,  inclusive,  and  February  2  and  3  are  eHtimated  from 
rainfall  and  compariflon  with  Sfm  Joaquin  River. 

KING  RIVER  NEAR  KINGSBURG,    CAL. 

The  Southern  Pacific  Companj'^  has  maintained  gage  readings  at 
the  railroad  bridge  1  mile  south  of  Kingsburg  since  1879,  and  it  is 
through  its  courtesy  that  the  following  record  of  gage  heights  for  1900 
has  been  furnished  to  the  Survey.  Gage  heights  for  1900  will  be 
found  in  Water-Supply  Paper  No.  51,  page  401.  No  measurements  of 
discharge  were  made  here  during  1901. 

Daily  gage  height,  in  feet,  of  King  River  near  Kingsbiirg,  Col.,  for  1901. 


Day. 


1.. 

2.. 

8.. 

4.. 

5.. 

6.. 

7- 

S.. 

».. 
10.. 
11  .. 

rg.. 

13-. 
14.. 
15.. 
16.. 
17.. 
IS-. 
1»-. 
»)-- 
21  -. 
258-. 
23.- 
24.. 

« 


6.8 
6.7 
6.7 
6.6 
6.3 
6.3 
6.8 
6.3 
6.7 
6.8 
6.8 
6.2 
6.2 
6.0 
6.9 
6.1 
6.0 
6.0 


Feb. 

Mar. 

6.3 

8.0 

6.2 

8.1 

6.1 

8.3 

6.2 

8.1 

6.3 

7.9 

8.0 

7.9 

7.7 

7.9 

7.3 

7.8 

7.6 

7.7 

7.3 

7.5 

7.2 

7.3 

7.0 

7.3 

6.9 

7.2 

6.8 

7.0 

6.7 

6.8 

6.9 

6.8 

7.0 

6.7 

8.7 

6.7 

8.7 

6.7 

8.7 

6.7 

8.6 

6.7 

9.7 

6.7 

8.6 

6.6 

9.3 

6.6 

8.6 

6.2 

8.2 

6.8 

8.0 

6.8 

7.9 

6.8 

5.5 

5.5 

5.5 

Apr.  May.! June. 


I 


6.8 
5.0 
6.2 
5.3 
4.7 
4.7 
5.4 
6.5 
5.4 


5. 
5. 
5. 
6. 
5. 
6. 
6. 
6. 


6.8 

7.0 
7.4 
8.2 
8.3 
8.6 
8.7 
9.0 
8.6 


8.3 

8.4 

7.9 

10.3 


8.9 

8.4 

7.9 

7.8 

8.1 

8.3 

8.7 

9.2 

10.0 

10.5 

11.2 

11.5 

11.4 

11.0 

11.0 

11.5 

12.0 

12.1 

11.5 

10.7 

9.7 

9.0 

9.0 

8.5 

8.0 

8.0 

7.7 

7.6 

7.4 

7.7 

9.0 


.8 

.7 
,7 


10.8 

11.1 

11.5 

11. 

11. 

11. 

11.6 

11.4 

10.9 

10.0 

9.2 

8.8 

8. 

7. 

7. 

8.7 

9.5 

9.9 

9.8 

9.7 

10.2 

10.8 

10.7 

9.8 

9.3 

8. 

8. 


4 

7 
5 


5 
3 
9.3 


10. 
10. 


10.5 
10.3 
9.0 
8.3 
8.0 
8.0 
7.9 
7.8 
7.5 
6.7 
6.8 
6.2 
6.1 
5.7 
5.5 
6.3 
5.2 
5 
5 
4 
4 
4 
6 
5 
4 
4 
4 


I 


4.3 
4.3 
4.1 
4.0 


4.2 
4.4 

4.3 
4.8 
7.0 
7.0 
5.5 
4.7 
4.3 
3.8 
3.7 
3.3 
8.0 
2.7 
2.6 
8.1 
3.1 
3.4 
8.7 
3.7 
3.3 
8.1 
8.0 
2.9 
8.0 
3.0 
2.9 
2.9 
2.9 
3.0 
2.9 


Sept.  I  0<«-t. 


2.9 
2.8 
2.7 
2.7 
2.7 
2.7 
2.7 
2.9 
3.0 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.8 
2.8 
3.1 
8.2 
3.2 
3.8 
3.4 
3.4 
8.4 
3.4 
3.3 
3.3 


3.3 
3.3 
3.3 
8.3 
3.2 
8.0 
2.7 
2.7 


2. 
2. 
2. 
2. 
2. 
2. 


2.7 

2.7 
2.8 
2.7 
2.7 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
8.0 


3. 
6. 
5. 
4. 

4. 


4.5 
4.5 
4.4 
4.8 
4.3 
4.4 
4.4 


X^OC* 


5. 
6. 
6. 
5. 
5. 
5. 


6.0 
6.4 


5. 
5. 
6. 
4. 
4. 


4.3 
4.8 
4.2 
4.1 


4. 
4. 
4. 
4. 


4.3 
4.8 
4.4 

4.3 
4.3 
4.3 
4.3 
4.8 
4.2 
4.1 


4. 
4. 
4. 


6.3 


3.8 
3.7 
3.7 
8.7 
8.7 
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SOUTHERN    CAI.IFORNIA   DRAINAGE. 

NACIMIENTO   CREEK  NEAR  BRYSON,   CAL. 

This  stream  drains  the  eastern  slopes  of  the  Santa  Lucia  Moun- 
tains and  enters  Salinas  River  above  Bradley,  Cal. 

A  gaging  station  was  established  by  S.  6.  Bennett  on  this  stream  at 
Harris  ranch,  near  Bryson  post-office,  Cal.,  February  17,  1901.  The 
station  was  discontinued  April  30,  1901,  as  no  satisfactory  reservoir 
sites  had  been  found  on  this  stream  and  the  records  ceased  to  be  of 
value. 

The  total  area  drained  above  the  gaging  station  is  171  square  miles. 

List  of  discharge  meaifurements  of  Naciniiento  Creek  near  Bryson,  Cal. 


Date. 

Qa«re 
height. 

Dis- 
charge. 

1                     Date. 

1 

>                       1901. 

i  Aprils 

hS^ 

Dis- 
charge. 

IflOl. 
February  17 

Feet. 
6.15 
5.50 

5.ao 

Sec.-ft. 

144 
105 

Feet. 
5.30 

Ser.-fl. 
121 

March  l5 

Jane  B 

4.82 

S3 

Miiwh  2R  . .     . 

Daily  gage 

height, 

in  feet,  of  Naciniiento  Creek  near 

Bryso 
Feb. 

6.10 
6.10 
6.20 
11.00 
8.70 
7.80 
7.50 
7.10 
6.90 
6.70 
6.60 
6.40 

n,  Cal, 
Mar. 

,  for  li*Ol. 

Day. 

Feb. 

Mar. 

Apr. 

May.  i 

7.00 
i 

1 

1 

i 

' 1 

1 

Day. 

lA:::::::::::;;:: 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

a) 

Apr.      May. 

1 

6.30 

5.») 
5.  a) 
5.  a) 
5.10 
5.10 
5.10 
5.10 
5.10 
5.10 
6.00 
5.(X) 
5.00 
6.00 
6.00 
5.00 
5.00 

5.50 
5.60 
5.60 
5.40 
5.40 
5.40 
5.30 
6.30 
5.30 
5.30 
5.20 
6.20 
5.20 
5.20 
5.20 

5.CW    

2 

"""*""■" 

6.  a) 

6.10 
6.(M) 
5.90 
5.90 
5.80 
5.70 
5.70 
6.00 
6.30 
5.90 
5.8r) 

.5.00    

3 

'5.00' 

4 

t  4.90   

5 

4.90 

0 

4.90 
4.90 

7 

8 

4.90    ...I      . 

9 

4.90  1 

10 

4.90'....      . 

11 

4.90  1 

12 

4.90    . 

13 

7.00    . 

14 : 

5.70 
5.60 
5.60 

7.10  '   . 

16 

31 

16 

1 

I 

SAN  ANTONIO  CREEK  NEAR  JOLON,  CAL. 

This  stream  drains  the  eantern  slopes  of  the  Santa  Lucia  Mountains 
and  enters  the  Salinas  River  at  Bradley,  Cal. 

A  gaging  station  was  established  by  W.  W.  Cockins,  jr.,  near 
Jolon,  Cal.,  December  15, 1900.  The  total  area  drained  is  161  square 
miles. 

The  station  was  discontinued  April  30,  1901,  as  no  satisfactory 
reservoir  sites  had  been  found  on  this  stream. 

List  of  discharge  measurements  of  San  Antonio  Creek  near  Jolon,  CaL 


Dato. 

Qage 
height. 

Feet. 
4.45 
4.80 
4.50 

Dis- 
charge. 

^^'            hSSR. 

Dia- 

1901. 

(TariYiary  19 

Sec.-ft. 
185 
242 

148 

1901.                            F^et. 
March26 4.30 

Ser.'fi. 

Fnbmary  12 . 

Aprll5 4.30 

April  18 4.10 

7S 

MAn^h  irf 

50 

k 
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DaUy  gage  height^  in  feet ^  of  San  Antonio  Creek  near  Jolon,  CaL,  for  1901. 


Day. 


i 

•9 

3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


3.40 
3.40 
3.30 
7.20 
2.40 
7.60 
G.60 
440 
430 
420 
420 
430 
430 
430 
430 
480 


440 
440 
440 
460 
5.80 
6.40 
5.80 
5.40 
5.30 
5.20 
6.00 
490 
490 
480 
480 
470 


far. 

1 
Apr. 

5.00 

420 

5.00 

420 

490 

420 

490 

420 

480 

420 

480 

420 

4  70 

420  1 

460 

420 

460 

420  1 

460 

420  ' 

460 

420 

400 

420  1 

460 

410 

460 

410 

460 

410 

460 

410 

Fan. 

Feb. 

Mar. 

430 

470 

460 

430 

470 

450 

4  30 

490 

460 

460 

5.60 

440 

490 

5.80 

440 

6.40 

5.50 

440 

5.00 

5.40 

430 

480 

5.20 

430 

460 

5.00 

430 

400 

5.10 

430 

450 

6.10 

430 

460 

5.10 

430 

460 

430 

450 

430 

440 

430 

Apr. 

410 
410 
410 
400 
400 
400 
400 
400 
400 
400 
400 
430 
470 
5.60 


SAN  LORENZO  CREEK  NEAR  KING  CITY,  CAL. 

This  stream  drains  the  western  slopes  of  the  Gavilan  Mountains 
and  enters  the  Salinas  River  near  King  City,  Gal.  There  is  a  reser- 
voir and  dam  site  on  the  stream  5  miles  above  its  mouth.  This  stream 
is  entirely  dry  during  the  summer  months.  The  flood  waters  are 
used  for  winter  irrigation.  A  gaging  station  was  established  by 
W.  W.  Cockins,  jr.,  December  16,  1900,  at  Ilollenbeck's  ranch,  a 
quarter  of  a  mile  below  the  dam  site.  The  area  of  the  watershed 
drained  is  235  square  miles. 

Ldti  of  discharge  measurements  of  San  Lorenzo  Creek  near  King  City,  Cal. 


Date. 


1901. 


January  22 • 
Febmarr  14. 
March  aO 


Qage 
height. 

Dis- 
charge. 

408 
5.30 
410 

i^e.-ft. 

•29 

71 

21 

Date. 


March  27* 
April  1 »». 


1901. 


Difl- 
charge- 

Sec.'fi. 
18 
5 


*5  miles  above  King  City. 


^HoUenbeck  station. 


Daily  gage  height,  in  feet,  of  San  Lorenzo  Creek  'near  King  City,  Cal,,  for  1900 

and  1901, 


Day. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Nov. 

Deo. 

1 

425 
425 
425 
430 
7.80 
9.40 
7.05 
5.35 
485 
440 
440 
440 
440 
440 
445 
445 
445 
445 
450 
450 
470 
480 
460 
440 
430 
430 
485 
440 
425 
425 
425 

425 
425 
425 
425 
12.00 
9.50 
8.50 
5.50 
5.50 
490 
470 
4flO 
5.00 
5.40 
5.50 
5.40 
5.30 
5.80 
5.70 
5.90 
6.05 
5.25 
5.15 
5.15 
5.10 
5.00 
6.00 
490 

4  70 
460 
460 
460 
460 
460 
400 
455 
450 
460 
460 
460 
460 
460 
455 
445 
450 
445 
445 
445 
4.45 
445 
445 
445 
445 
430 
425 
425 
425 
425 
430 

420 
420 
435 
435 
440 

5.15 

1.20 

2 

1.00 

3 

1.00 

4 

1.00 

5 

1.00 

6 

485 
4.20 

1.20 

7 

1.10 

8 

4  20 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
425 
430 
430 
480 
465 

1.00 

9 

l.()0 

10 

-..-.... 

1.80 
1.30 
1.30 
1.30 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.20 
2.75 
1.55 

1.05 

11 

1.05 

12 

1.05 

1,3 

1.05 

14 

1.05 

16 

1.05 

16 

430 
425 
435 
485 
425 
425 
425 
425 
425 
425 
425 
425 
425 
425 
425 
425 

1.05 

17 : '.... 

1.06 

18 

.95 

19 

.95 

20 

.95 

21 

.95 

22 

.90 

23 

.90 

24 

.90 

25 

.90 

« 

.90 

57 

.90 

t» 

.90 

■29 

39 

81 
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ARROYO   SECO  NEAR  PINEY,  CAL.. 

This  stream  rises  on  the  eastern  slope  of  the  Santa  Lucia  Mountains, 
and  flows  east  and  empties  into  Salinas  River  at  Soledad,  Cal.  A 
gaging  station  was  established  by  W.  W.  Cockins,  jr.,  December, 
1900,  at  Foster's  ranch,  near  Piney  post-office,  Cal.  The  higli  water  of 
January,  1901,  enlarged  an  old  channel,  and  the  gaging  station  was 
removed  to  Pettitt's  ranch,  4  miles  below.  The  purpose  of  establish- 
ing these  gaging  stations  was  to  get  the  maximum  flood  discharge  and 
the  amount  of  water  available  for  storage.  The  total  area  of  water- 
shed drained  above  Pettitt's  ranch  is  215  square  miles. 

List  of  discharge  measurements  of  Arroyo  Seco  near  Piney,  Cal. 


Date. 


Pebmary  11 
July  10*. 


1901. 


Dis- 
charge. 


Sec.-fi. 

505 

23 


Date. 


1901. 
November  6»... 


Ga«e 
h^i^t. 


Dis- 
charge. 


Feet. 
5.  a) 


St-c.ft. 


U 


•At  Pettitt's  ranch. 


Daily  gage  Iieight,  iii 

feety  of  Arroyo  Seco  near  Piney,  Cal.,  for  1901. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

Day. 

Jan. 

Feb. 

Mar. 

3.80 
3.30 
3.20 
3.10 
a  10 
8.10 

a  10 
a  10 
a  10 
a  10 
aoo 
aoo 
aoo 
aoo 
aoo 

Apr- 

1 

3.00 
3.00 
3.00 
0.30 
0.10 
7.00 
0.00 
5.00 
4.50 
4.20 
4.00 
3.90 
3.80 
3.00 
3.60 
3.50 

3.20 
3.20 
3.20 
8.30 
5.80 
5.40 
3.80 
3.50 
4.00 
4.00 
3.60 
3.70 
3.70 
3.60 
3.60 
3.60 

3.80 
3.80 
8.70 
3.70 
3.60 
8.60 
3.50 
3.60 
3.50 
8.40 
3.40 
3.40 
8.40 
8.40 
3.30 
3.30 

3.00 
8.00 
3.00 

'  17 

8.50 
3.40 
3.80 
8.40 
4.20 
a80 
8.70 
8.60 
3.60 
3.50 
8.50 
3.40 
3.30 
3.20 
3.20 

3.60 
3.60 
4.50 
5.50 
5.00 
4.70 
4.70 
4.50 
4.80 
4.10 
4.00 
4.00 

2,80 

2 

18 

2.  HO 

3 

19 

2.J<) 

4 

ano 

8.00 
3.  a) 

1  20 

2.^«i 

5 

21 

2.HII 

6 

22 

2.}« 

7 

3.00 
2.90 
2.90 
2.90 

2.80 
2.90 
2.80 
2.80 
2.80 
2.80 

2:i 

2..Hn 

8 

24 - 

2.W 

9 

1  25 

2.«) 

10 

11 

'  26 

27 

2.»» 
2.  Ml 

12 

18 

28 

20 

2.* 
a.Hii 

U 

30 

5.511 

15 

81 

16 

SALINAS  RIVER  NEAR  SALINAS",  CAL.      • 

Salinas  River  is  described  in  Water-Supply  Paper  No.  51,  page  454. 
On  account  of  the  continual  shifting  of  the  stream  bed,  and  the 
improbability  of  its  water  being  used  for  either  power  or  irrigation 
purposes,  the  record  on  this  stream  was  discontinued  on  August  3, 
1901. 

List  of  discharge  meastirements  of  Salinas  River  near  Salinas,  Cal, 


Date. 


1901. 


January  15. . 
January  22. . 
January  24. . 
February  9  . 
February  19 
March  17.... 


Gaflfe 

Dis- 

height. 

charge. 

Feet, 

Sec.-ft. 
2,142 

6.80 

6.m 

1,338  1 

5.90 

1,508 

7.90 

4,982 

6.05 

1,560 

6.60 

1,194 

Date. 


March  24 
March  30 . . 

April  6 

April  12.... 

JulyO 

October  1 » 


1901. 


Ga«© 
height. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

6.20 

69^ 

4.90 

541 

4.75 

51i 

4.7W 

3^ 

aeo 

4J 

^ 

»  Bed  of  stream  has  shifted  and  left  gage  rod  to  north. 
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Daily  gage  height,  in  feet,  of  Salinas  River  near  Salinas^  Col. ,  for  1901, 


Day. 

Jan. 

Feb. 

4.95 
4.90 
4.90 
4.90 
5.05 

12.25 
9.25 
8.45 
7.80 
7.65 
7.40 
7.10 
6.90 
6.65 
6.45 
6.25 
6.15 
6.05 
6.05 
6.90 

11.60 
9. 15 
7.85 
7.56 
7.25 
7.00 
6.76 
6.50 

Mar. 

Apr. 

May. 

Jane. 

July. 

Ang. 

1 

4.65 
4.60 
4.60 
4.60 
7.56 
16.15 
14.15 
11.25 
10.50 
9.76 
8.95 
8.55 
7.80 
7.30 
6.95 
6.60 
6.20 
6.00 
6.90 
6.80 
5.66 
5.80 
6.20 
6.25 
6.05 
5.86 
6.70 
6.55 
5.40 
6.25 
6.25 

6.25 

6.05 

6.05 

6.00 

6.00 

6.95 

5.95 

5.95 

5.90 

5.90 

5.90 

6.85 

5.86, 

5.80 

5.80 

5.70 

5.60 

5.46 

5.40 

5.35 

5.30 

6.20 

5.10 

5.00 

5.00 

4.95 

4.90 

4.85 

4.80 

4.75 

4.70 

4.65 
4.66 
4.66 
4.66 
4.60 
4.55 
4.50 
4.50 
4.50 
4.46 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.35 
4.35 
4.30 
4.30 
4.30 
4.3) 
4.25 
4.20 
4.20 
4.20 
4.15 
4.16 
4.15 
4.15 

4.95 
6.70 
6.35 
6.46 
6.00 
5.65 
6.35 
5.16 
4.95 
4.90 
4.75 
4.70 
4.60 
4.60 
4.55 
4.55 
4.45 
4.46 
4.40 
4.30 
4.30 
4.30 
4.25 
4.25 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.15 

4.15 
4.16 
4.10 
3.95 
8.95 
3.80 
8.75 
3.75 
8.70 
3.70 
3.65 
3.60 
3.60 
8.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.56 
8.55 
8.65 
3.55 
8.55 
3.56 
8.50 
8.50 
8.60 
3.50 

8.60 
8.50 
8.60 
8.50 

8.45 

2 

3.45 

3 

8.46 

4 

5 

8.60 

6 

8.60 
8.50 
3.60 

7 

8 

9 

3.60     

10 

3.50       

11 

8.60 

12 

8.60 
8.50 
8.60 
8.46 
8.45 

13 

14 

L5 

16 

17 

3.46   

18 

3.46  ' 

19 

8.46 
8.46 
8.45 
8.46 
8.46 
8.45 
8.45 

20 

21 

22 

23 

24 

25 

28 

3.46    

27 

8.46    

28 

8.46 

29 

8.46   

ao 

8.46  ' 

31 

3.45   

TULE  RIVER  NEAR  PORTBRSVILLE,    CAL. 

The  Tule  River  drains  a  portion  of  the  western  slope  of  the  Sierra 
Nevada.  Its  watershed  has  somewhat  less  run-off  than  that  of  the 
Kaweah  River,  which  joins  it  on  the  north,  and  is  much  less  elevated 
and  snow  covered  than  the  King  River  Basin.  The  water  of  this 
stream  is  all  appropriated  during  the  irrigation  season,  and  a  portion 
is  used  in  irrigating  valuable  orange  lands  in  the  vicinity  of  Porters- 
ville,  Cal. 

The  gaging  station  is  located  about  8  miles  east  of  Portersville  at  a 
point  just  below  the  wagon  bridge  near  the  McFarland  ranch,  and 
about  1  mile  above  the  mouth  of  the  South  Fork  of  Tule  River.  The 
station  was  established  April  18,  1901.  The  gage  rod  is  situated  on 
the  right  bank  of  the  river,  100  feet  below  the  bridge.  The  0  of  the 
gage  is  8  feet  below  a  spike  driven  into  a  large  cottonwood  tree.  The 
area  of  the  watershed  above  the  gaging  station  is  approximately  300 
square  miles.  Measurements  of  discharge  were  made  by  J.  B.  Lip- 
pincott  and  S.  G.  Bennett  during  1901,  as  follows: 

List  of  discharge  measurements  of  Tule  River  near  Portersville,  Cal, 


Date. 


1901. 

April  18 

May  22 

Jane  10 


Qage 
heignt. 

Di»- 
charge. 

Feet. 
2.50 
2.85 
2.65 

Sec.-/t. 

338 
311 

Date. 


1901. 

Jnly29 

October  18 

Decembers 


Dis- 
charge. 


Sec./t. 


30 
18 
58 
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Daily  gage  height,  in  feet,  of  Tale  River  near  Porteraville,  Cal.,for  1901, 


Day. 

May. 

3.10 
8.10 
3.00 
2.90 
2.90 
8.00 
3.10 
8.10 
3.10 
8.40 
8.20 
8.80 
8.80 
3.20 
3.20 
8.20 
8.25 
8.20 
3.15 
8.10 
3.00 
2.86 
2.80 
2.70 
3.90 
3.00 
3.10 
8.10 
3.00 
8.00 
2.90 

June. 

8.10 
a  10 
2.95 
2.85 
2.90 
2.80 
2.70 
2.90 
2.80 
2.00 
2.45 
2.50 
2.50 
2.40 
2.80 
2.20 
2.25 
2.85 
2.80 
2.25 
2.20 
2.20 
2.20 
2.15 
2.10 
2.10 
2.10 
1.90 
1.95 
1.95 

r  ■- '  ■ 

July. 

1.90 
1.86 
1.80 
1.80 
1.70 

i.eo 

1.56 
1.66 
1.56 
1.50 
1.60 
1.50 
1.45 
1.45 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.85 
1.85 
1.35 
1.85 
1.85 
1.80 
1.25 
1.20 
1.20 
1.20 
1.30 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.20 
1.00 
1.00 
1.10 
1.10 
1.05 
1.05 
1.05 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

.96 

.95 

.90 

.90 

.80 

.76 

.75 

.76 

.80 

.85 

.95 

.95 

.95 

.95 

.95 

1.00 

1.10 

1.10 

1.05 

1.05 

1.06 

1.05 

1.06 
1.06 
1.06 
1.10 
1.10 
1.10 
1.05 
1.06 
1.00 
1.00 
1.00 
1.06 
1.05 
1.05 
1.06 
1.00 
1.00 
1.00 
1.00 
1.05 
1.06 
1.06 
1.00 
1.00 
1.00 
1.00 

I.eo 

1.80 
1.66 
1.45 
1.85 

1.85 
1.86 
1.80 
1.80 
1.80 
1.80 
1.80 
1.25 
1.25 
1.80 
1.40 
1.40 
1.35 
1.86 
1.85 
1.86 
1.30 
1.80 
1.80 
1.80 
1.80 
1.80 

i.ao 

1.90 
1.80 
1.80 
1.80 
1.35 
1.46 
1.56 

1.46 

2 

1.45 

8 

1.45 

4 

1.40 

5 

1.4() 

6 

1.40 

7 

1.43 

8 

1.45 

9 

1.50 

10 

1.9) 

11 

l.M 

12 

1.45 

18 

1  40 

14 

1.40 

15 

1.4D 

16 

1.40 

17 

1.40 

18 

1.40 

19 

1.40 

20 

1.40 

21 

1.35 

22 

1.35 

23 = 

1.35 

24 

1.30 

25 

1.80 

26 

1.30 

27 

1.30 

28 

1.30 

29 

1.30 

30 

1.30 

31 

i.ao 

JKERN  RIVER  NEAR  BAKERSFIELD,    CAL. 

This  station,  established  in  1893  by  Mr.  Walter  Jones,  chief  engi- 
neer of  the  Kern  County  Land  Company,  is  located  at  what  is  known 
as  First  Point  of  Measurement,  5  miles  above  Bakersfield,  and  at  the 
mouth  of  the  canyon  of  the  river.  Meter  measurements  are  taken 
once  a  week,  and  an  automatic  gage  records  daily  fluctuations  of  the 
river  heights.  Mr.  A.  K.  Warren,  the  engineer  in  charge  of  this  work 
for  the  Kern  County  Land  Company,  attends  to  the  discharge  meas- 
urements with  much  accuracy  and  precision,  and  furnishes  the  Sur- 
vey with  the  final  results.  The  results  of  measurements  for  1900  will 
be  found  in  the  Twenty-second  Annual  Report,  Part  IV,  page  468.  A 
table  is  also  given  here  furnishing  a  comparison  of  the  mean  monthly 
flow  of  the  river  from  1894  to  1901. 
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Dailp  ditcharge,  in  Koond-feet,  of  Kern  River  near  Baker^ld,  Cat.,  fin- 1003. 

Dor.  Jan.     Feb.      Uar.    Apr.    Mfty.  1  June.!  Joti'.    Aug.  Sept.  Oct. !  Hot.  Dec. 


Mean  monthly  discharge,  in  gectmd-feel,  of  Kem  River  near  Bakerafteld,  Cat. 


D.-. 

im. 

im. 

UM. 

1807. 

im 

iwe. 

l«0O. 

■m 
1.111 

188 

418 

MO 

3,03» 

Is 

m 

Mean. 

!S 

1.001 
I.UR 
l.«J7 
l.OM) 
JOO 
3% 

i 

470 

,374 

Is 

940 
MR 

'4W 

i 

S 

£,ei4 

340 

g 

Kl 

IBO 
IW 
1«S 

i 
■1 

1 

m 

l.«8 

■" 

i,» 

348 

- 

459 

i,eie 

MOHAVE  RIVER  AT  VICTOKVILLE,  CAL. 

This  station,  established  February  27,  1899,  is  at  the  wagon  bridge 
at  the  gorge  at  Victorville  known  as  The  Narrows.  It  is  described  ia 
Water-Supply  Paper  No.  51 ,  page  463,  Results  of  measurements  for 
laOO  will  be  found  in  the  Twenty-second  Annual  Report,  Part  IV", 
page  503.  During  1901  the  following  measurements  of  discharge  were 
made  under  the  direction  of  J.  B.  Lippincott. 
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List  of  discharge  measurements  of  Mohave  River  at  VictorviUe,  Col, 


Date. 


I  Gave 
height. 


1901.  I    Feet. 

Febrnary25 1.40 

March4 1      1.30 

March25 .90 

AprilO I       .90 

April»7 1       .90 

May  10 85 

Mayai I       .86 

JunelO 86 

June26 1       .90 

July  12 90 

Jaly28 1       .90 


Total  dW 

charge,  | 

Dis^ 
charge. 

mclad- 
ing  leak- 
age 

through 

dam. 

^'^d^' 

1 
66.4  ' 

50.8 

51.2 

40.0 

60.0  , 

;«.3 

89.3  1 

40.4 

48.4 

43.4 

47.4 

48.5 

50.5 

37.2 

48.2  1 

37.5 

41.5  , 

34.2 

40.2 

35.8 

41.6 

Date. 


1901. 

Augusts 

August  31  ... 
September  6. 
September  — 

October  6 

October  24... 
November  6. 
November  24 
December  10 
December  25 


Total  dis- 
charge, 
mclnd- 
Ingleak- 

age 

through 

dam. 


44.6 
54.8 
48.7 
61.3 
57.1 
81.7 
78.4 
75.7 
76.4 
69.4 


Daily  gage  height,  in  feet,  of  Mohave  River  at  VictorvilUy  Col. ,  for  1901. 


Day. 

Jan. 

0.90 
.90 
.90 
.90 
.90 
.90 
3.60 
l.«) 
1.00 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 

Feb. 

Mar. 

'Apr. 

May. 

June. 

July. 

Aug. 

0.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 

Sept. 

Oct. 

0.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 

Nov. 

0.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 

Dec. 

1 

2 

0.90 
.90 

.9r) 

.90 
2.00 
4.(X) 
2.00 
1.60 
1.00 
1.00 
1.00 
1.20 
1.20 
1.20 
1.40 
1.40 
1.60 
1.60 
1.80 
1.90 
2.00 
2.00 
2.00 
1.60 
1.40 
1.40 
1.40 
1.40 

1.40 
1.40 
1.30 

i.;« 

1.20 

1.20 

1.20 

1.20 

1.20 

1. 00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

0.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 

0.90 
.90 
.90 
.90 
.85 
.86 
.85 
.86 
.85 
.86 
.86 
.86 
.86 
.86 
.86 
.85 
.85 
.85 
.85 
.85 
.85 
.86 
.85 
.85 
.86 
.86 
.85 
.85 
.86 
.85 
.85 

0.86 
.86 
.86 
.86 
.86 
.85 
.85 
.86 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 

0.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 

0.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 

0.90 
.90 

3 

4 

.90 
.90 

5 

.90 

6 

.90 

7 

.90 

8 

.90 

9 

.90 

10 

.90 

11 

.9) 

12 - 

.90 

13 

14 

.90 
.90 

16 

.90 

16 

.90 

17 - -.- 

.90 

18 

.90 

19 

.90 

20 

.90 

21 

.90 

2>? 

.90 

23 

.90 

24 

.90 

26 

.90 

20 

.90 

27 

.90 

28 

.90 

29 

.90 

30 

.90 

31 

.90 

LOS   ANGELES  RIVER  AT  THE   NARROWS,  CALIFORNIA. 


This  stream  is  described  in  Water-Supply  Paper  No.  51,  page  464. 
The  measurement  of  this  stream  was  discontinued  bj'  the  city  of  Los 
Angeles  at  the  close  of  1900.  The  following  measurements  were 
made  by  William  MulhoUand  in  1901. 

The  measurements  were  made  at  the  first  manhole  above  Bellevue 
reservoir  diversion.  The  flow  includes  that  of  the  Main  supply  ditch 
and  of  the  Crystal  Springs,  the  latter  amounting  to  about  8.4  second- 
feet.    This  volume  has  not  been  included  in  previous  measurements 
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of  the  river.     The  Main  supply  ditch  was  measured  opposite  the 
Crystal  Springs. 

Diacbaxve,  auc.-f  t. 

January  15  _ . 53. 9 

April  24 51.4 

June  4 • 46. 4 


ARROYO   SECO,  CALIFORNIA. 

This  stream  is  a  tributary  of  Los  Angeles  River,  which  it  joins  at 
the  city  of  Los  Angeles.  The  station  is  described  in  Water-Supply 
Pai)er  No.  39,  page  410.  During  1901  the  following  measurements 
were  made  at  the  cable  station  at  the  Terminal  quarries  by  E.  P. 
Dewey  and  W.  B.  Clapp: 

lAst  of  discharge  nieoMireytients  of  Arroyo  Seco  necir  Pasadena,  Cal.,  hi  1001, 


Diacharife,  Bec.-ft. 

January  6 7 

January? ..  172 

Do  -. .--  108 

Jannary  8  . . .   . .  .      28 

January  11 14 

Jannary  14 7 

Jannary  20 5 

Jannary  21  . .   _ 11 

Jannary  23  . 7 


Jannary  28 


Discharge,  aoc.-ft. 

Jannary  29 11 

February  4 29 

February  5 869 

Do 410 

February  6 200 

February  9.    102 

February  11    .. 102 

March  6 17 

April29.. l.G 


32  \  May  10... 5 


SAN   GABRIEL   RIVER  ABOVE   AZUSA,    CAL. 

ThLs  station  is  desci'il)e(l  iu  Water-Supply  Paper  No.  51,  page  472. 
Results  of  measurements  for  1900  will  be  found  in  the  Twenty-second 
Annual  Report,  Part  IV,  page  504. 


Daily  gage  height  of  San  Gahinel  River  above  Aznsafor  IffOj, 


Day.        I  Jan.    Feb 


1. 
2. 
3. 
4. 

5. 
6. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


6.(10 
8.50 
2.50 
2.20 

2.m 

1.90 
1.70 
1.00 
1.50 
1.40 


40 
50 
20 
3.90 
3.60 
3.50 
3.40 
3.50 
3.80 
3.80 


Apr. 

May. 

June. 

I>ay. 

Jau. 

i.:«) 

1.20 
1. 15 
1.08 
2.70 
2.35 
1.95 
1.811 
1.80 
1.80 
1.90 
2.20 
2.00 
1.90 
1.90 

Feb. 

Mur. 

2.20 
2. 15 
2.15 
2. 15 
2.25 
2. 10 
2.10 
2.05 

Apr. 

May.  June. 

1 

1.05 
l.M) 
1  90 

2.  HO 
2.a) 
2. 15 
2.50 
2.JI0 
1.95 
1.90 
1.811 
1.75 
1.70 
l.fiO 
1.55 
1.50 
1.50 
1.60 
1.45 

1.35  1 

i.a>  1 

i.:j5 

I.:*) 

1.20 
1.10 
1.02 
1.02 
1.02 
1.00 

"■"■■■ 1 

17 

18 

19 

4.U) 
4.00 
4.00 
4.10 
4.10 

4.2r) 

4. 10 

4.00 

1.50 
1.50 
1.40 
1.44) 
1.37 

i.a5 

1.15 
1. 15 
1.15 
1.15 
1.15 
1.10 
1.10 

i.eo 

1.4()    

i.:i5  

1.30 

l.UO 
1.90 
l.SO 

20 

21 

22 

1.30  1 

1.25    

1.20    

1.80 
l.WI 

23 

24 

1.20, 

1.30  ! 

1. 75 

25 

3.80     2.05 
3.(«)     2.00 
3.50     2.00 
3.40     2.25 

2.20  : 

1  75 

:  20 

1.80    

1.75 
1.75 

27 

28 

i.eo  

l.flO    

1.70 

29      . 

!  2.25 
2.1X1 
2.00 

1 

1.50 
1.40 
1.40 

" 

1.70 
1.66 

i.eo 

»> 

31 

-.•••- 

IRR  66—02- 


■11 


162 


OPERATIONft    AT    RIVER   STATIONS,  1901. PART    II.       [no  «. 


Daily  discharge,  in  second-feet,  of  San  Gabriel  canals,  Calif omia,  for  1901, 


Day. 


Jan.    Feb.   Mar.   Apr  i May. [June.  July. [Aug.  Sept, 


1 

1 • 

28.0 

53 t 

3 

28.0 
28.0 

4 ' 

28.0 

5 , 

28.0 

6          

i 

8 

9 

35.0 
90.0 

1» 

78  0 

11 

71.0 

12 

70.0 

18 

mA) 

14 

69. 0 

15 

68. 0 

16 

m.o 

17 

(J7.0 

18 

66.0 

19 

66.0 

20 

66.0 

21 

77.0 

22 

7:io 

Zi 

70.0 

24 

09.0 

25 

68.0 

26 

68.0 

27 

68.0 

28 

71  0 

29 

70  0 

30 

67  0 

31 

67.0 

67.0  ,  70.0 
67.0  ,  70.0 
67.0  '  70.0 
67.0  I  70.0 
5.0  i  70.0 
70.0  '  70.0 
70.0  70.0 
70.0  I  tffl.O 
70.0  I  69.0 
70.0  ,  69.0 
70.0  '  69.0 
70.0  i  69.0 
70.0  69.0 
70.0  69.0 
70.0  69.0 
70 jO  I  69.0 
70.0  '  68.0 
70.0  68.0 
70.0  68.0 
70.0  '  68.0 
70.0  35.0 
70.0  67.0 
70.0  67.0 
70.0  57.0 
70.0  57.0 
70.0  57.0 
70.0  57.0 
70.0     2J9.0 

39.0 

66.0 

55.0 


65.0 
56.0 
65.0 
56.0 
56.0 
68.0 
60.0 
66.0 
56.0 
56.0 
56.0 
56.0 
56.0 
59.0 
63.0 
63.0 
70.0 
70.0 
70.0 
70.0 
71.5 
71.5 
82.0 
«J.O 
82.0 
82.0 
82.0 
82.0 
82.0 
84.0 


72.0 
72.0 
59.0 
59.0 
59.0 
59.0 
58.0 
67.0 
67.0 
87.0 
68.0 
68.0 
68.0 
68.0 
68.0 
68.0 
68.0 
68.0 
68.0 
65.0 
66.0 
65.0 
66.0 
66.0 
66.0 
66.0 
66.0 
66.0 
66.0 
66.0 
66.0 


Oct.   Nov.  I  Dec. 


66.0 
66.0 
66.0 
63.0 
63.0 
63.0 
63.0 
63.0 
63.0 
6:3.0 
63.0 
62.0 
(52.0 
60.0 
60.0 
60.0 
56.0 
64.5 
54.0 
53.5 
50.0 
49.6 
49.5 
49.5 
52.0 
48.5 
48.5 
43.5 
41.0 
41.0 


41.0 
41.0 
41.0 
40.0 
38.0 

;«.o 

34.0 
3JJ.0 
33.0 

aj.5 

32.0 
32.0 
31.5 
30.0 
30.0 
30.0 
29.0 
28.0 
27.0 
28.0 
29.0 
27.0 
26.0 
26.0 
24.7 
^.2 
24.2 
24.2 
24.2 
25.0 
24.2 


23.5 

24.2 

25.0 

25.0 

26.8 

24.0 

23.4 

23.0 

22.0 

21.0 

20.0 

20.0 

21.0 

19.6 

19.5 

19.5 

19.0 

21.0 

19.3 

19.0 

19.0 

18.6 

18.0 

17 

15 

15.0 

16.0 

15.0 

15.0 

15.0 

15.0 


.0 

,7 


15.0 
15.0 
•18.7 
19.0 
18.8 
19.2 
19.0 
17.9 
17. 
17. 
16.8 
16.6 
16. 
16. 
15.9 
16.0 
15. 7 
16.8 
16.6 
15.7 
16.5 
18.6 
19.6 
20.4 
19.1 
17.9 
17.5 
17.3 


3 
2 


4 
4 


18. 
20. 


21.0 
20.0 
20.0 
2(V.0 
20.0 
»«).0 
17.0 
16.6 
16.0 
16.0 
15.5 
14.5 
14.5 
14.6 
16.0 
15.5 
15.5 
16.5 
16.0 
15.5 
14.5 
14.0 
16.0 
17.0 
18.0 
64.0 
52.0 
56.0 
50.0 


36.0 
34.0 
53.0 
3K.0 
30.6 
30.0 
30.0 

:«).o 
:io.o 

60.0 
46.0 
3B.0 
36.0 
34.0 
33.0 
32.5 
32.0 
32.0 
31.0 
81.0 
31.0 
30.0 
29.0 
29.0 

:«.o 

30.0 
29.0 
29.0 
29.0 
29.0 


29.0 
29.0 
29.0 
30.0 
30.0 
30.0 
30.0 
39.0 
28.7 
29.0 
29.0 
29.0 
29.0 
29.0 
29.5 
29.0 
28.5 
•^..> 
28.5 
2S.5 
*^.0 
28.0 
27.0 
27.0 
27.0 
27.0 
2B.0 
26.0 
26. 0 


•Water  turned  off  for  twelve  hours. 

*>  September  3  to  :)0,  weir  measurements  computed  from  record  of  continuous  head. 

LYTLE   CREEK   AT  HEAD   GATES   OF  RIALTO   CANALS,  CALIFORNIA. 

The  following  iticord  of  daily  flow  of  Lytle  Creek,  furnished  through 
the  courtesy  of  Mr.  Thomas  F.  Keefe,  secretary  of  the  Fontana  Devel- 
opment Company,  has  been  obtained  from  measurements  taken  at 
the  point  of  diversion  of  the  Rial  to  canal  system,  which  utilizes  the 
entire  summer  flow  of  the  creek.  Previous  records  have  been  pub- 
lished in  Water-Supply  Paper  No.  39,  page  413,  and  in  the  Twentieth 
Annual  Report,  Part  IV,  page  555. 
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Daily  discharge,  in  second-feet,  of  Lytic  Creek,  at  head  gates  Rialto  canals  for  1901, 


1 

3 

4 

5 

6 

7 

8 

9 

lU 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Day. 

1 
Apr. 

May. 

21.7 
20.4 
19.8 
18.5 
13.8 
14.9 
15.2 
15. 1 
14.3 
12.1 
12.7 
13.5 
14.0 
14.3 
14.3 
16.1 
16.1 
16.1 
16.1 
16.1 
15.8 
14.9 
14.9 
15.8 
18.5 
16.7 
16.1 
16.1 
16.1 
16.1 
15.2 

June. 

14.0 
15.2 
14.0 
14.3 
13.2 
13.2 
13.2 
14.6 
13.2 
12.4 
12.9 
12.7 
12.7 

""'i2.'9 
12.1 
12.1 
12.1 
12.1 
12.4 
12.4 
11.6 
11.8 
12.9 
12.7 
12.1 
11.6 
11. 0 
11.0 
10.5 

July. 

11.3 

11.6 

11.3 

11.1 

10.5 

10.2 

10.5 

10.2 

10.2 

10.0 

9.7 

9.5 

9.5 

9.5 

9.5 

9.5 

9.5 

9.5 

8.7 

9.0 

9.5 

9.2 

9.5 

AuK- 

1 

10.5 

1 

10.0 

1 

10.2 

•                        a         •  -                                                               . 

10.8 

1 

10.8 

— i- 

11.0 

11.3 

; 

11.3 

11.0 

10.5 

' 

10.2 

10.5 

10.5 

-........-......-.--,--. ...^         —  -        1     

10. 5 

10.5 

10.2 

10.2 

, 

10.0 

1 

10.0 

10.2 

10.5 

, 

10.8 

10.5 

1 

10.5 

10.0 

10.2 

'      16. 1 

10.2 

1      16.1 

10.0 

16.1 

10.0 

16.1 

10.0 

1 

9.7 

64.5 

Total 

491.3 

367.5 

229.0 

322.6 

Sept.  ,   <K't.      Nov.* 


9.5 
9.5 
9.2 
9.2 
9.5 
9.7 
9.7 
9.7 
10.0 
9.7 
9.5 
9.5 
9.2 
9.2 
9.0 
9.0 
8.7 
9.0 
9.2 
9.5 


11. 
10. 
10. 
10. 
10. 


10.5 

10.5 

12.6 

12.4 

12.1 

11.8 

12. 

12. 

12. 


17.6 
17.3 
18.5 
18.8 
18.5 
18.5 


1 
4 
4 


12.6 
13.2 
12.6 


2 
2 


9 
11 
11 
11 
10.8 
10.5 
10.5 
10.2 
10.8 
11.3 


,7 

.3 

5 

.0 


13 

13 

12.6 

12.6 

13.5 

14.0 

14.0 

15.8 

C') 

(M 

(»>) 

16.1 

16.1 


15.8 


205.1  1    356.3        iue.2 


*  No  measurements  taken  in  December  on  account  of  improvementH  being  made. 
i>  Heavy  rain;  water  out  of  canal. 

SANTA  ANA  RIVER  BELOW  WARMSPRINGS,  CAL. 

The  original  station  was  established  in  June,  1896,  three-fourths  of 
a  mile  below  the  head  works  of  the  Santa  Ana  Canal  and  opposite  the 
warm  springs  in  the  canyon.  It  is  described  in  Water-Supply  Paper 
No.  51,  page  475.  It  was  found  that  this  station  could  not  be  used 
daring  high  water,  and  on  January  1, 1901,  observations  were  resumed 
at  the  old  station  and  on  Santa  Ana  Canal  near  the  river  station. 

From  June  1  to  December  31,  1901,  the  discharge  of  Santa  Ana  River 
was  obtained  by  observations  on  the  weirs  at  the  head  works  of  Green 
Spot  pipeline,  Highlands  canal,  and  Redlands  canal;  the  water  enter- 
ing the  Redlands  canal  from  the  Redlands  tunnel  and  Morton  Canyon 
were  assumed  to  offset  the  loss  l)y  evaporation  between  the  old  gaging 
station  and  the  mouth  of  the  canyon. 

Results  of  measurements  for  1900  will  be  found  in  the  Twenty- 
second  Annual  Report,  Part  IV,  page  504. 

During  1901  the  following  discharge  measurements  were  made  under 
the  direction  of  J.  B.  Lippincott: 

L0ist  of  discharge  measurements  of  Santa  Aiia  River  below  Warmsprings.  Cal. 


Date. 


Gage 
heigr 


«e 
rht. 


1901 

Febmary  6 

February  23  . . . 

March  4 

March  80 


Feet. 
1.65 

i.m 

1.70 
1.36 


Dis- 
chargo. 


Date. 


Gage 
•heig 


ge 
rht. 


Sec.-ft. 
101 


110 

102 

41 


1901 

July6 

August  JJO 

Octobers 


Di»-, 
charge. 


I 


Feet. 
1.15 
1.24 
1.25 


Sec.-ft. 
26 
31 
82 
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Daily  discharge  in  secoml-feet  of  Santa   Ana  River  below    Wanruqirings,  Cd., 

for  1901. 


Day. 

Jan. 

31 

31 

31 

31 

31 

36 

48 

600 

125 

114 

114 

114 

Fob. 

48 
48 
440 
485 
470 
540 
540 
395 
178 
150 
150 
125 
1(6 
102 

Mar. 

114 

114 

114 

108 

91 

91 

80 

80 

80 

80 

80 

80 

74 

6:^ 

56 
48 
48 
48 
48 
48 
48 
48 
48 
48 
42 
42 
42 
42 
42 
42 
.56 

Apr. 

May. 

63 
48 
42 
42 
42 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 

36 
86 
»> 
3I> 
36 
.% 
36 
36 

June. 

July. 

41 
37 
35 
36 
40 
40 
36 
35 
34 
36 
38 
36 
35 
35 
37 
37 
.% 
36 
38 
37 
37 
40 
42 
41 
37 
88 
39 
38 
37 
40 
41 

Aug. 

Sept. 

Oct. 

1 
Nov.' 

Dec. 

1 

2 

50 
.56 
48 
42 
42 
42 
42 
38 
36 
36 
36 
33 

:« 

36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 

:« 

36 
36 
36 

m 

102 

36 
37 
36 
35 
35 
35 

m 
a2 

32 
34 
35 
31 
31 
32 
30 
-33 

3rj 

41 
42 
43 
41 
41 
44 
44 
40 
40 
40 
37 

41 

48 

>'44 

39 

37 

42 

44 

38 

40 

35 

JJ7 

35 

43 

41 

43 

49 

»'200 

^75 

«».50 

31 

»»34 

»'37 

>>40 

43 

51 

51 

55 

54 

55 

58 

60 

00 

m 

52 

53 
50 
51 
45 
47 
42 
44 
48 
49 
49 
49 
48 
49 
47 
50 
51 
49 
48 
54 
47 
,51 
50 
47 
47 
49 
48 
52 

51 
55 
50 
50 
49 
48 
46 
48 
47 
45 
42 
42 
44 
46 
48 
49 
51 
51 
51 
48 
50 
45 
48 
46 
44 
*96 
65 
27 
24 
26 
48 

34  '   24 
3ft  1  U 

3 

28  1  H 

4 

SB    ^ 

6 

25    24 

6.. 

25  '   24 

7 

25  1   25 

8 

25    25 

9 

24    24 

10 

30  '   24 

11 

29  '   24 

12 

26  ,   25 

18 

26  1   24 

14 

25  ,   21 

15 

fSi  1  102 

48   KK 
48  1  102 
18   102 
48  1  .125 
80   i:i8 
80  i:w 

48  1  138 
48  \:n 

25  ;   22 

16 

25  '   24 

17.- 

18 

25  1   25 
24  1   24 

19 

24  1   2) 

20 

2S  1   2{ 

21 

25  !   24 

22 

24  '   24 

2:^ 

22  1   24 

24 

25 

28 

27 - 

28 

48 
48 
48 
63 

114 
114 
102 
114 
114 

24  '   24 
24  j   24 

23  t} 

24  23 
24  '  a 

29 

48  

48  ' 

31  1   36 
31  1   37 

■«  I 

24  '  a 

30 

24 

24 

31 

48 

194 

24 

Mean 

78 

68 

43 

42  1   37 

1 

38 

50 

49 

48 

26 

24 

»  Ten  8e<;ond-f oet  tunied  out  of  Bear  Valley  reservoir. 
•»  Water  cut  off  at  Bear  Valley  dam. 

Daily  discharge,  in  sevond-feet ,  of  Green  Spot  pipe  line,  Santa  Ana  River^  at 

head-works  weir,  for  1001. 


Date. 


June.     July,  i  Aug 


1 

3.0 

2 

.5 

3 

.5 

4 

.5 

5 

.5 

6 

.5 

7 

.5 

8 

.5 

\i 

.5 

10 

.5 

11 - -- 

12 

1.5 
1.5 

13.. 

14 

1.5 
1.5 

15 

1.5 

16 

1.5 

17 

1.5 

18 

2.5 

19. 

20 

2.5 
3.5 

21 

3.5 

22 

0.0 

23. 

3. 5 

24 

3.5 

25 

2.5 

26 

2.5 

27 

2.5 

28 

2.5 

29 

3.8 

30 

3.5 

31 

SOUTHERN   CALIFOBNIA    DRAINAGE. 
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Daily  mean  discharge,  in  ftecond-feet,  of  Highlands  catial,  Santa  Ana  River,  at 

Sand  Bojc  weir,  for  lUifl, 


Day. 


1. 
i. 

3. 
4. 

6. 

I- 

8. 

0. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

m. 

21. 

aj- 

23. 
24. 
26. 
26. 

2r. 

28. 

29. 

a). 

31. 


tine. 

July. 
14.7 

Aug. 
14.6 

Sept. 

Oct. 

Nov. 

8.8 

Dec. 

12.7 

16.5 

16.3 

7.9 

11.7 

14.2 

13.6 

16.5 

1.5.9 

9.0 

7.9 

11. :{ 

12.5 

16.5 

14.4 

9.8 

7.7 

12.1 

12.0 

13.0 

16.5 

14.4 

8.8 

8.2 

11.4 

12.6 

12.4 

16.5 

14.3 

8.8 

8.2 

11.5 

13.9 

14.1 

15.4 

14.1 

8.2 

10.0 

12.2 

13.8 

15.8 

16.5 

13.8 

8.4 

7.4 

12.3 

14.9 

14.4 

15.8 

14.3 

10.5 

7.4 

11.1 

14.4 

14.5 

12.8 

14.5 

10.5 

7.0 

11.9 

14.9 

14.5 

16.2 

14.1 

9.5 

7.4 

12.7 

15.3 

15.4 

16.1 

14.3 

9.2 

7.2 

12.7 

14.7 

14.6 

16.1 

14.3 

10.3 

6.7 

12.0 

14.6 

15.3 

15.2 

13.4 

10.8 

6.7 

12.0 

14.7 

15.4 

15.4 

12.1 

10.0 

7.0 

10.0 

15.3 

16.0 

14.5 

14.3 

9.2 

6.3 

11.3 

15.3 

19.4 

15.4 

13.1 

9.5 

7.0 

11.1 

14.7 

16.1 

13.3 

10.4 

7.0 

11.1 

15.4 

13.0 

15.8 

15.0 

9.5 

7.0 

11.1 

12.9 

13.1 

16.5 

14.5 

9.5 

7.2 

14. « 

12.8 

12.0 

16.4 

14.2 

7.7 

7.4 

14.  B 

12.3 

14.3 

14.5 

8.9 

7.4 

14.0 

14.6 

15.4 

12.0 

7.9 

7.2 

18. » 

15.3 

6.0 

14.5 

12.1 

9.5 

7.2 

14.1 

14.2 

12.0 

14.6 

14.3 

11.1 

7.2 

14.4 

14.2 

17.5 

16.3 

12.0 

9.7 

7.2 

13.9 

15.0 

17.5 

16.3 

12.1 

9.2 

7.0 

14.9 

14.  G 

17.5 

16.5 

11.0 

10.0 

7.0 

14.0 

14.4 

17.5 

16.5 

9.0 

8.2 

7.2 

14.3 

15.1 

17.5 

13.9 

8.8 

8.2 

7.2 

14.1 

14.4 

17.5 

16.3 

11.2 

9.2 

7.2 

14.2 

17.5 

12.0 

-%--*■  ---- 

7.2 

Daily  discharge,  in  second-feet,  of  Redlands  canal,  Santa  Ana  River,  at  Sand 

Bo,r  weir,  for  lUoi. 


Day. 


June. 


July.      AuK-   '  Sopt.       Oft.       Nov.       THh". 


1 

20.0 

2 

24.6 

3 

24.0 

4 

22.0 

5 t 

2:i.3 

6 

22.7 

7 

20.8 

8 ..       . 

19.5 

0 

20.6 

10 

21.4 

11 

20.7 

12 

17.1 

13 

17  7 

14 

18.3 

15 

18.9 

16 : 

20.1 

17 

21).  7 

18 

27.3 

19 

28.6 

20 

24.6 

21 

22.6 

22 

27.3 

23 •.     .  .       . 

26.6 

24 

26.6 

25 

23.3 

26 

2:^.3 

27 

22.6 

28 

20.7 

29 

18  3 

:« 

18.9 

31 

22.7 

18.9 

18.9 

20.7 

2:17 

22.8 

20.7 

18.9 

18.3 

19.5 

2(1.7 

19.5 

18.9 

18.9 

19.5 

19.5 

19.5 

18.3 

21.4 

22.6 

22.6 

23.3 

24.6 

23.9 

20.7 

20 

21 

20.7 

18.9 

22.6 

24.6 


4 


23.9 
31.4 


23.3 
22.0 
27.9 
25.2 
20.7 
22.0 
17.1 
18.9 
14.8 
25.2 
2:13 
24.6 
27.4 
0.0 
0.0 
11.6 
9.3 
:J4.3  ' 
11.6 
28.0 
28.0 

:«».o 

28.0 

:«.  9 

28.6 
31.4 
:}4.3 
%.4 


:i7.3 
30.  (» 
29.3 
30.2 
27.3 
29.3 
23.3 
25.3 
27^.3 
21.4 
25.9 
27.3 
28. 0 
28.0 
27.3 
27.3 
27.3 
»K0 
30.0 
28.6 
:«).0 

:«.3 

28.6 

;io.o 

27.6 
24.6 
24.6 

2(J. 
27. 


6 
9 


30.0 


28.6 
:tJ.9 
30.0 
30.0 
28.6 
28.0 
26.6 
28.0 
26.6 
25.3 
21.4 
23.3 
26.6 
29.5 
30.0 
5)0.0 
31.4 
30.0 
30.0 
28.0 
29.4 
27.0 
29.4 
25.8 
26. 0 
38.0 
17.0 
12.0 
9.0 
9.0 

a).o 


22.0 
24.0 
17.1 
15.3 
14.0 
16.6 
16.9 
14.1 
13.8 
18.6 
16.1 
13.0 
12.5 
11.4 
10.9 
12.0 
13.8 
14.1 
14 


1 
8 
4 
9 
2 
2 


17. 

16. 

14. 

11. 

11. 

12.2 

12.0 

12.0 

14.4 

14.4 

13.6 


14.9 
14.9 
14.4 
.13.8 
13.8 
12.0 
16.4 
16.4 
15.2 
14.7 
15.2 
16.6 
16.4 
12.8 
14.1 
15.8 
15.8 
15.2 
14.1 
14.1 
14.9 
14.9 
16.4 
16.6 
16.4 
1.5.8 
15.8 
15.2 
14.9 
13.8 
13.8 
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MILL.  CREEK  CANALS  AT  CRAFTON  HEADWORKS,  CALIFORNIA. 

This  station  is  described  in  Water-Supply  Paper  No.  51,  page  476. 
The  Grafton  Water  Company  diverts  all  of  the  wat^r  of  the  creek, 
except  during  floods,  at  the  mouth  of  the  canyon.  The  water  passes 
over  a  weir,  and  the  volume  therefore  is  determined  with  considerable 
accuracy.  The  following  tables,  furnished  by  the  Grafton  Water 
Company,  give  the  daily  discharge  of  the  creek  entering  the  canal. 
No  record  is  given  for  the  period  from  January  1  to  June  18;  the  flow^ 
during  this  time,  taken  from  the  canals,  is  estimated  at  10  second-feet. 
The  results  of  the  measurements  for  1900  will  be  found  in  the  Twenty- 
second  Annual  Report,  Part  IV,  page  505. 

Daily  discharge,  in  second-feet,  of  Mill  Creek  canals  at  Crafton   headioorks, 

CaL,  for  1901. 


Day. 

June. 

July. 

Aug. 

50.00 
30.00 
20.00 
20.  U) 
20.00 
19.10 
10. 10 
18.00 
16.08 
16.08 
16.08 
18.24 
16.96 
16.96 
16.96 

(«) 

"ie.cVr 

16.00 
15.04 
15.  (H 
15.  (M 
16.00 
16.00 
16.00 

Sept. 

16.00 
16.00 
16.00 
16.58 
16.58 
16.68 
16.58 
16.00 
16.00 
14.04 
14.00 
14.00 
14.00 
14.00 
13.18 
13.18 
18.18 
12.30 
12.30 
12.30 
11.42 
11.42 
12.30 
12.30 
14.58 
13.18 
13. 18 
13. 18 
13.18 
13. 18 

0<!t. 

Nov. 

12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.  a) 
11.60 

Dec. 

1 

10.00 
19. 12 
19.00 
19.00 
18.00 
16.«fJ 
16.06 
16.80 
16.80 
16.00 
16.00 
16.00 
16.00 
15.  (H 
15.04 
15.04 
15.04 
15.04 
14.40 
13.94 
14.40 
14.40 
13.94 
13.94 
14. 40 
14.40 
16.96 
15.04 
15.04 
15.  W 
15.04 

13.18 
13. 18 
13. 18 
13.18 
13.18 
13.18 
13.18 
13.18 
12.80 
12.64 
1^.64 
12.64 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 
12.30 

11.70 

2 

3 

10.26 
11.10 

4 

12.28 

5 

12. 3S 

6 

12.10 

7 - 

12.10 

8. 

0 

12.10 
12.  U> 

10 

12.10 

11 

12. 1 J 

12 

12. 10 

13- - 

12. 10 

14 

12.10 

15 

12.10 

16 

12.10 

17 

12. 10 

18 

19 

20.08 
20.08 
21.  W) 
20.fl0 
20. 40 
20.08 
20.08 
20.00 
19.80 
19. 80 
19.50 
19. 40 

12.10 
12.10 

20 

12. 10 

21 - 

12.10 

22 

23 - 

12.10 
12-10 

24 - 

12.10 

25 

12.10 

2tt 

12.10 

27 

12.10 

28 

2J> - 

12.10 
12.10 

80 

31 

12.10 
12.10 

a  ()u  August  16  a  cloudburst  in  Mill  Creek  ('anyon  and  C?i*aftnn  hills  filled  ssanja  and  supply 
nanal  with  sand. 

SWEETWATER  RIVER  AT   SWEETWATER  DAM,  CAL. 

This  stream  has  its  source  on  the  western  slope  of  the  Cuyamaca 
Mountains,  in  th(^  extreme  southern  part  of  San  Diego  County,  Cal., 
adjoining  Mexico. 

Observations  of  the  discharge  of  this  river  into  the  Sweetwater 
reservoir  have  been  made  by  H.  N.  Savage,  chief  engineer  of  the 
Sweetwater  Irrigation  System.  The  measurements  are  of  particular 
accuracy,  because  the  capacity  of  the  reservoir  is  definitely  known, 
and  the  readings  of  the  gage  rod  in  the  reservoir  indicate  volumes 
discharged.     The  discharge  from  this  watershed  of  186  square  miles 


MISCELLANEOUS   DISCHARGE   MEASUREMENTS   IN   CALIFORNIA.    167 

during  the  winter  of  1900-1901  was  801  acre-feet,  the  rainfall  as  meas- 
ured at  the  (lara  being  11  inches. 

MISCELLANEOUS  DISCHARCJE  MEASUREMENTS  IN  CALIFORNIA. 


Date. 


1901. 
September  10 
September  9 . 


Stream. 


Upper  Sacramento  River. 
Mx'Cloud  River 


Location. 


Do 

Do 

Do 

Do 

Do 

Do 

October  2.... 
November  21 
November  22 
September  7 . 

Do 


Do 


September  19 . 

September  13. 
September  18. 

Do 

September  13 . 


September  14 
August  31 


October  11 
Angnst  26 . 


Angnst  27 


September  19 
October  16... 
October  17... 
September  24 

April  15 

July  11 

July  12 

October  20... 

Do 

Do 

July  29 

May  23 


I 


Squaw  Creek 

Pit  River 

do 

Pall  River 

Hat  River 

Bnmey  River 

Sacramento  River 

Briscoe  River 

Grindstone  River 

Feather  River 

Feather     River,     North 

Fork. 
Feather     River,     West 

Branch  of  North  Pork. . 
American    River,   South 

Fork. 

do 

do 

Eldorado  ditch 

American   River,   South 

Pork  Silver  Creek. 
American,    South    Fork 

Main  Forks. 
Tuolumne,     Lagrange 

ditch    and     Hydraulic 

Mining  Co.'s  canal. 

Tuolumne 

Tuolumne,   Rancheria 

Creek. 
Tuolumne,  Eleanor  Creek 

Inlet. 

Tuolumne,  Falls  Creek 

San  Joaquin 

Salinas  River 

Arroyo  Seco 

San  Lorenzo  Creek 

San  Antonio  Creek 

Nacimiento  Creek 

Kaweah  River 

Watumna  ditch 

Pogue  lower  ditch 

South  Tule  River 

Tule  River* 


I  mile  above  mouth  of  Pitt  River 

One-quarter  mile  above  United  States 
fishery. 

Copper  City  Bridge 

Silverthom  Fwrry,  near  Copper  City. . . 

Pecks  Bridge 

Fall  River  Bridge,  near  mouth 

Bridge  Carbon,  Cal.,  near  mouth 


Iron  Canyon,  4  miles  above  Red  Bluff. 
Above  propcMed  dam  site 


500  feet  above  Oroville  Bridge. 
Huffs  Bar  in  Big  Bend 


Cherokee  Pipe  Crossing,  near  Chero- 
kee, Cal.  I 
Mosquito  Bar 

Riverton I 

do 

Above  Riverton 


Lagrange,  (^al 


Dis^ 
charge  in 
second- 
feet. 


242 

1,096 

23 

2,682 
2,230 
1,447 

627 

177 

5,187 

10.4 

38 

4,220 

946 

69 

25 
16 
23 

28 

40 
4 


Old  Bridge  above  Rancheria  Creek  .. 
Hetch  Hetchy  Valley 


Pollasky  Ford,  Cal . 
Bridge  near  Salinas 
Pettitts  ranch 


Harris  ranch 

Below  headworks  Watumna  ditch 


June  24 

June  28 

Do 

September  22. 
Julyl2 

Do  ."..."'." 
Do 

September  20. 
September  19. 


Lower  Tule  River »'. . . 

Tule  River 

do 

Kern  River 

Pacoima  River 

do 

Little  Tujunga  River. 

Tujunga  River 

Los  Angeles  River  — 
San  Gabriel  River 


Near  mouth 

6  miles  west  of  Porters ville,  Rockford 
Bridge. 

Canal  atTulareLak ) 

Globe  poet-offlce 

MfFarland'8  rinch 

First  p<»int  of  mciusurcment 

Mouth  of  canyon 

Submerged  clam  pumping 


October  7 San  Antonio  Creek. 


Do 

De<*ember  5. 
Do 


Cucamonga  Creek. 
Santa  Ana  River. . . 
Santa  Ana  Canal . . 


Bridge  No.  2 

Intake  weir   of    San    Gabriel  Power 

Co.'s  canal. 
Division  weir  in  canyon— to  Ontario, 

3.08;  to  Pomona,  2.91. 


Warm.«»pringH 


60 
36.2 

9.3 

3 

315 

24 

9.7 

21 

.64 
3.8 
52 
5 
5 
.5 
152.4 

198.2 
164.6 
147.6 
258 
Dry. 

.41 
Dry. 

.22 
45. 9 
15.6 

5.99 

2.06 
14 
9.7 


•This  point  is  below  nearly  all  of  the  important  ditches  taking  water  fi-om  the  Tule  River. 

*The  above  represents  the  unused  water  flowing  through  the  canal  into  the  lake.  This  water 
came  from  Elk  Canvon,  one  of  the  numerous  channels  or  the  Kaweah.  At  this  date  the  Tule 
River  was  practically  dry  at  Rockford  Bridge. 
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PRECIPITATION   ON   MOUNTAINS   IN   SOUTHERN   CALIFORNIA. 

In  order  to  obtain  rainfall  data  bearing  upon  river  discharge  a 
number  of  rainfall  gages  have  been  established  at  various  points  in 
the  mountainous  region  of  California.  Results  obtained  at  these  local- 
ities during  1901,  together  with  a  few  figures  from  other  sources,  are 
given  in  the  following  tables.  The  first  table  gives  the  location  of  the 
rainfall  stations;  the  second  table  gives  the  depth  of  rainfall,  in 
inches,  for  each  month  of  the  year.  Similar  figures  for  180C  are  given 
in  the  Eighteenth  Annual  Report,  Part  IV,  page  418;  for  1897,  in  the 
Nineteenth  Annual  Report,  Part  IV,  page  539;  for  1898,  in  the  Twen- 
tieth Annual  Report,  Part  IV,  page  500;  for  1899,  in  Wat^r-Supply 
Paper  No.  39,  page  437;  and  for  1900,  in  Water-Supply  Paper  No.  52, 
page  495: 

Rainfall  Htations  hi  Houthern  California, 


Station. 


County. 


Altnras j  Modor 

SiMJon '  Siskiyou 

Dnnsmuir do 

Dt^Ita Shasta 

R(*ddinK ; <!<> 

Red  Bluff Tehama 

Julians ,  C+lenn 

Lakeport j  Lake 

Sonoi-a.. '  Tuolumne 

So<*ond  Garottt^ do 

CriK'kers ' do 

Ooulterville '  Marii^osii 

Taylor's  randi Kern 

Milo I  Tulare 

Priest  Valley ■.  M<mten>y 

lHal)ella Kern 

Kemville - do 

Bear  Valley ' do 

Tojon  ranch do 

PortTejon I do 

Glen  ran(!h Sian  Bernardino 

Smith  ranch I  Ventura 

Upper  Lake do 

Sneddens .do 

Colby's (^mp.  No.  5 I  Los  Angeles 

Palmdale  heiidworks.  J do 

Magic  Hill,  No.  1 , do 

Mount  Sister  Elsie | do 

Sierra  Power  House. do 

Head^te 

Power  HouHo 

Follows  Camp 

Mill  Or»»ek  "A" 

Santa  Ana  Can  von  . . . 

MutahFlat 

Cuyamaca 

Des(Tanso 

I^af^una 

Sweetwater  dum 

I^Mf^sa 

C*ami)o 


Post-office. 


Alturas 

Sifison 

Dunsmuir    . 

Delta 

Redding;  ... 
Red  Bluff  . . . 
Elk  Creek... 
Lrfikeport  . . . 
Sonora . .  . 
Gi-ovoland  . . 

Setjuoia 

Coultervilh*. 

Weldon 

Milo. 

Sole<lnd  .... 
Isabt'lla  - .  . 
Kernvillo  . . . 
Tehiwhai)".  . . 
Bakei-stteld  . 

do 

C^jon 

Gorman . .  . 
Upper  Lake. 

Griffin 

Pasadena  ... 
Palmdale  . . . 
Burlmnk . . . 
Monte  Vislu 


Latitude. 


Longitude.;    Ej^J^' 


-...do 

....do 

...do 

San  Bernardino 

...do 

Ventura 

SanDiejr«) 

....do 


I 


do 

do 

do 

.do 


Azusa 

Redlands 


Griffin 

San  Diego 

De8<*anHo 

C-ampf> 

Natitmal  City 

La  Mesa..'. 

C^miK) 


41  30 

41  27 

41  15 

40  58 

«)  a) 

40  12 

:»  :« 

'.^  m 

:J7  49 

:i7  4« 

37  4.3 

%  :^) 

%  15 

36  15 

H5  48 

:i5  45 

35  15 

a5  (V) 

'M  53 

34  50 

U  44 


:m  41 

34  m 

34  25 

34  23 

34  17 

:m  15 

:h  15 

84  15 

34  14 

34  10 

'iSi  45 

34  :)8 

:«  58 

32  50 

32  45 

aC3  43 

32  30 

32  15 


119 
118 
118 
118 
118 
117 
117 
117 
117 
116 
117 
119 
115 
116 
116 
117 

li- 
ne 


120  30 

122  25 

122  40  ; 

122  27  ' 

122  40  ! 

122  2r) 

^3&  3r) 

12:^  00 

120  IG 

120  12 

119  5:) 

120  12 
118  17 
118  50 
120  45  , 
118  25  I 
118  25 
118  45  , 
118  45  j 
118  5:^ 

117  m  I 

118  47  I 


15 
(« 
22 
14 
45 
45 
45 
49 
45 
45 

;r 

40 
30 

ai 

00 


Feet. 
4,300 
3,555 
2.2SJ 

565 
324 
750 

'"l",'«24 
2,900 
4,453 
1.6B0 
2,640 

3,2r»» 

2.400 
2,fllW 

2,«n 

4,(11) 

1,451) 
3,245 
3,112 
4,t»l 
4.9011 
4.900 
3,875 
3,299 
2,821) 
5.(61 


1,8111 
5,»0 


4,851) 
4,HI» 
8,5l«l 
5, 7(H) 
250 
475 
2.60) 


PRECIPITATION    IN    MOUNTAINS    IN    fiOUTHERN    CALIFORNIA.     169 
Precipitation  at  rainfall  stations  in  smithern  California,  100 J. 


Station. 


Alturas 

Hisson 

Dunsmnir 

Delta 

Reddinff 

RedBluir 

Jiiliaxis 

Lakeport 

Sonora 

Second  Garotte. . 

OrockorB 

Coultervllle 

Taylor's  ranch . . . 

Milo 

Priest  Valley  . . . . 

Isabella 

KemTille 

Bear  Valley 

Tejon  ranch 

FortTejon 

Qlen  ranch 

Hznith  ranch 

Upper  Lake 

Bneddens 

Colby's  Camp, 
No.5 

Palmdale  Head- 
mrorks 

Ma«icHiH.'No.'i! 

Monnt  Sister  El- 
sie  

Sierra  Power 
Honse 

Headgate 

Power  House 

Follows  Camp . . . 

Mill  C^reek,  *-A"  . 

Santa  Ana  Can- 
_yon 

MutahPlat 

CMyanuu'a 

Doscanso 

LrfMn^na 

S'weetwater  dam 

La  Mesa 

Ctunpo 


J^n. 


ll.vr: 

8.98 

13.43 

«.:« 

6.60 


9.21) 

9.04 

11.(11 

16.90 


99 
06 
74 


6.j?r 


i.an 

1.35 
1.91 
1.28 
1.80 
6.53 
2.35 
6.44 
3.70 


Feb. 


8.90 
6.90 
8.18 
5.50 
6.64 
4.26 
3.95 
12.89 
17.75 
15.71 
8.04 
1.96 
4.06 
9.51 
2.74 
2.02 
5.30 
4.69 
5.86 
9.78 
2.25 
4.  to 
3.80 


6.94   13.54 


1.34 
6.71 

8.98 

10. :« 
6.44 
5.23 


4.i& 

5.24 
7.  (Ml 
8.17 
3.25 
5.60 
1.75 
2.82 
2.(« 


4.50 
6.68 

12.13 


8.15 
5.09 
3.81 


6.00 

5.77 
4.60 
13.26 
11. (K) 
8.  GO 
4.22 
5.99 
8.22 


Mar. 


0.62 

1.92 

1.58 

.57 

.12 

.12 

1.25 

1.25 

1.25 

3. 08 

1.28 

.05 

1.3:) 

.m 

.JI3 
.15 

2.75 
.95 

1.97 
.43 
.10 

1.06 
.10 

.67 

.38 

.78 

.95 

.78 
.48 
.58 


Apr. 


2.73 

2.58 

6.81 

5.11 

2.06 

1.24 

2.15 

4.73 

4.00 

6.35 

.06 

.41 

2.45 

2.44 

.36 

.31 


.  t 


1 


1.05 
.25 
2.32 
1.40 
.95 
.54 
.97 
.69 


1.  n 
1.36 

.78 
1.40 

.32 
2.43 
1.10 

2.65 

.15 
1.79 

3.60 

.36 
1.15 

i.:r> 


May.  June. 


0.95 
T. 
.65 
.41 
.41 
.50 
.62 

1.18 

i.a> 

8.81 

3.29 

1.08 

3.36 

1.50 

1.98 

1.62 

1.43 

1.2H 

.90 

.96 

.45 

.70 

.47 

1.10 


.57 


1.98 

2.78 
2.90 
1.87 


.39     1.85 

1.26  1.17 
1.10'  .58 
1.24  3.87 
.57  1.5:^ 
.71  '  2.09 
.11  I  .74 
.ml  .At 
.54     1.18 


0.00 
.00 
.00 
T. 
T. 
.00 
.00 
.07 
.00 

.a) 

T. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 


.00 


.01 

.0(» 
.00 


July.  Aug. 


Sept. 


0.26 
.00 
.00 
.01 
T. 
.it) 

.00 

.00 

.00 

T. 

.00 

.00 

.00 

.00 

.00 

T. 

.00 

.00 

.00 

.00 

T. 

.00 


o.:« 

.00 
.00 
T. 
.00 
.00 
.00 
.04 
.00 
.00 
T. 
2.60 
.(JO 
.00 
.99 
.70 
.00 
T. 
T. 
.00 
.95 
T. 
.00 


00       .33 

I 


2.08 

.00 

2.28 

3.11 

1.84 

1.07 

.88 

2.42 

2.25 

3.28 

1.85 

.(JO 

.51 

.00 

.00 

.(JO 

.(JO 

.00 

.(J5 

.00 

.10 

1.11 

.(JJJ 


Oct. 


0.83 
1.98 

.00 
2.96 
3.(J6 
2.06 

.60 
2.20 


Nov.   Dec. 


1. 
2. 
4. 

1. 


81 

25 

69 

92 

.Sw 

1.80 

2.57 

.64 

.78 

1.27 

.40 

1.61 

2.61 

.25 

1.09 

1.75 


88 


0.74 

6.58 

10.88 

11.27 

6.45 

4.22 

3.18 

4.18 

3.15 

'2.  (JO 

8.90 

2.09 

.12 

1.47 

2.08 

.13 

.16 

.56 

.17 

.86 

.58 

.20 

4.% 

1.75 


.04 


.00 

.00 

(JO 


,00     3.99 
.or)     4.58 


00 

.(JO 

00 

.00 

00 

.(JO 

(JO 

T. 

(JO 

T. 

00 

.42 

(JO 

At) 

00 

.00 

(KJ 

.61 

.97 

l.OK 
.04 
.80 


1.81 

8.77 

5.06 

5.55 

4.37 

1.56 

.88 

.(JO 

8.40 

2.«) 

2.60 

1.39 

.(JO 

.27 

.66 

.00 

.00 

.90 

.60 

T. 

.10 

.00 

2.09 

.00 


An- 
nual 


80.24 
:».27 
68.70 
34,96 
25.51 
11.79 
24.43 
•vi.  tM 
43.50 
60.16 
25.01 

7.61 
20.90 
25.98 

8.37 

7.02 
15.89 
10.73 
13.23 
22.39 

6.97 
24.08 
12.67 


.00 


.84 

,18 

,(JI» 

.15 

(JO 

,00 
(JO 
,58 
,12 
,85 
,00 
(JO 
Mi 


7.(56 


27.63 
21.98 
16.66 


17.84 

17.01 
17.08 
88.97 
20.77 
21.98 
8.04 
18.08 
15.58 


)  OPEEATION8   AT   KIVEB   STATIOMB,  1801. ^PABI    II.       t™.  "■ 

RATING  TABI.IS. 

Rating  tableafor  stationt  in  Montana,  Wyoming,  and  South  Dakota. 

(Diachmrge  In  eecond-feet.] 


ll 

II 



e 
1 

P 

1 
ll 
1 

St 

1 

1 

|l 

! 

s 

i 

ISO 

""'SI' 

....... 

0:5S  :::::;: 

••s 

7,m 

1^ 

i 

III 
ij 

IS    ' 

n 

i% 

1 

i 

MO 

IS 

i 

no 

1 

40 
TO 
10 

Si 

DO 

i 
i 

70 

i 

1 

■Applicable  from  January  I  M  Jnne  14, 1901. 
'Applicable  from  Jane  II>  to  November  SI,  ISOl. 
'  HK  feet  ebould  be  added  to  tbe  gacre  betghts  lu  o 
'  Applicable  trom  January  1  toUay  -Xl.  IWl. 
■Applicable  from  May  21  tu  December  HI,  ISOl. 
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Rating  table*  for  stations  in  Wyoming^  Colorado,  Nebraska,  and  Kansas^ 

[Discharge  in  second-feet.] 


0.2 
0.4 
0.6 
0.8 
1.0 
1.2 
1.4 
1.6 
1.8 
2.0 
2.2 
2.4 
2.6 
2.8 
&0 
8.2 

a4 

8.6 

as 

4.0 
4.2 
4.4 
4.6 
4.8 
5.0 
5.2 
5.4 
5.6 
5.8 
6.0 
6.2 
6.4 
6.6 
6.8 
7.0 
7.2 
7.4 
7.6 
7.8 
8.0 
8.2 
8.4 
8.6 
8.8 
9.0 
9.2 
9.4 
9.6 
9.8 


•1,906 

1,560 

1,805 

2,075 

2,400 

2,8S0 

8,280 

3,810 

4,340 

4,870 

5,400 

5,980 

6,460 

6,990 

7,520 

8,060 

8,580 

9,110 

9,640 

10,170 

10,700 

11,280 

11,780 

12,290 

12,820 

13,850 

13,880 


u 

►  o 

5" 


J 


o 


I 


10 

12 

18 

36 

70 

113 

160 

218 

273 

341 

422 

540 

6H6 

848 

1,(^ 

1,2S0 

1,450 

1,75ft 

2,077 

2.72:^ 
8,047 
3,371 
3,096 
4,0G22 
4,348 
4,674 
5,0(X) 
5,386 
5,652 


9 

12 

15 

19 

23 

27 

31 

36 

41 

46 

51 

56 

62 

69 

77 

»> 

96 

110 

132 

160 

198 

240 

283 

deb 

3B8 

411 


32 

58 

93 

133 

1T9 

235 

299 

867 

441 

622 

614 

719 

882 

946 

1,060 

1,174 

1,288 

1,402 


18 


a-o 


t 


QQ 


5 

17 

34 

57 

86 

119 

157 

206 

263 

H24 

394 

4Td 

569 

652 

750 

850 


22 

47 
77 
115 
161 
220 
292 
367 
444 
522 
6(13 
688 
778 
870 


4 

25 
58 

87 
126 
171 
223 
286 
362 
478 
004 
7:*) 
857 


^u     ', 


H 


4 

19 

60 

116 

177 

239 

305 

878 

461 

556 

671 

813 

990 

1,190 

1.390 

1,590 

1,790 

1,990 


Platte  River 
irsey,  CJolo. 

fi5 

1? 

?U 

a^ 

s 


H 


fc  • 

5^ 


62 
188 
214 
290 
370 
450 
540 
646 

m 

927 
1,137 
1,398 
1,675 
1,955 
2,235 
2,519 
2,80e^ 
3,087 

3,::jn 

3,665 
3,939 
4,22!^ 
4.507 
4,791 
5,075 


140 

162 

192 

227 

270 

319 

370 

425 

498 

575 

668 

763 

860 

971 

1,087 

1,205 

1,334 

1,444 

1,577 

1,7(B 

1,843 

1,980 

2,135 

2,300 

2,480 

2,660 

2,840 

3,020 

3,200 

3,380 

3,560 


52 

85 

148 

240 

370 

660 

810 

1,112 

1,422 

1,747 

2,092 

2,482 

2,907 

3,352 

3,817 

4,307 

4,822 

5,357 

5,912 

6,487 


20 

lO 

150 

230 

1^5 

405 

510 

625 

770 

980 

1,100 

1,300 

1,520 

1,750 

1,995 

2,265 

2,565 

2,850 

3,160 

3,5:£ 

3,990 

4,470 

5,010 


•Continned:  Oage  height  -1.0.  discharge  80;  gage  height  0.8.  dis<«harge  231):  gago  height  -0.6, 
discharge  420;  gage  height  -0.4,  di»'barge  630;  gage  height  -  0.2,  discharge  845;  gage  height  0.0, 
discharge  1,070. 
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Rating  tables  for  atations  in  Kansas  and  Colorado. 

[Discharge  in  socond-feet.] 


♦J 


o 


0.0 
0.2 
0.4 
O.G 
0.8 


0 
2 
4 
6 

8 
0 


7 

7 

7 

7 

7 

8.0 

8.5 

9.0 

9.5 

10.0 

11.0 

IJJ.0 

13.0 

14.0 

15.0 

16.0 

17.0 

18.0 

20.0 

25.0 

:io.o 
:)5.o 


2.8 
2.4 
2.6 
2.8 
3.0 
3.2 
3.4 
3.6 
3.8 
4.0 
4.2 
4.4 
4.6 
4.8 
5.0 
5.2 
5.4 
5.6 
5.8 
6.0 
6.2 
6.4 
6.6 
6.8 


5 


4^ 

08    . 

©  s 

^  o8 

S« 

W-^  u 
o 

►.^ 


08  2 

«  2 

«  d 
>| 

«l 

sS 


22 

:w 

54 
70 
80 
W) 
128 
150 
19!) 
229 
265 

•  aw 

341 
379 
417 
455 
4<.)3 
531 
570 
610 
650 
755 
860 
967 
1,084 

l,:jg7 

1,6(H 
1,900 
2,204 
2,528 
2,884 
3,»$7 
3,681 


25 

:n 
m 

43 

51 

60 

71 

85 

100 

115 

130 

145 

162 

18t> 

198 

216 

235 

255 

275 

295 

315 

3:^5 

357 

379 

401 

425 

487 

550 

621 

696 

865 

1,050 

1,260 

1.485 

1,710 

1,960 

2,2:« 

2,530 

3, 130 


7 

14 

23 

50 

81 

120 

165 

227 

310 

398 

mi 

574 
662 


(•) 


do 

is. 

d  © 

08  br 

U 

< 


150 

STK) 

270 

340 

420 

500 

590 

680 

770 

860 

960 

1,0H0 

1,160 

1,270 

1,380 

1,500 

1,625 

1,755 

1,890 

2,(W) 

2,175 

2,  .125 

2,480 

2,640 

2,8(X) 

2,970 

3,4(N) 

3,850 

4,315 

4,8(N) 

5,870 

7,  (MI) 

8,240 

9,860 

\2,m) 

14,280 
16,5:«) 
18,780 
2:^280 


275 

625 

1,000 

1,425 

i,8a5 

2,375 

2,800 

3,415 

3,940 

4,465 

5,(XJ0 

5,550 

6,120 

6,710 

7,300 

7,900 

8,510 

9,130 

9,770 

10,43t) 

11,110 

11,790 

12,470 

13,150 

13,8:*) 

14,510 

15,2fK> 

15.900 

16.000 

17,:««) 

18, (KM) 

19, 750 

21,5(10 

23,350 

25,000 


270 

323 

377 

442 

535 

650 

780 

937 

1,135 

1.357 

1,579 

1,801 

2,023 

2,245 

2,467 

2,689 

2,911 

3, 133 

3,355 

3,577 

3,790 

4,021 

4,243 

4,465 

4,W7 

4.f)(X) 


174 
254 
338 
430 
556 
698 
852 
1,014 

i,ia5 

1,367 
1,560 
1,762 
1,974 
2,200 
2,452 
2,7:*8 
3,058 
3,416 
3,780 
4,144 
4,508 
4,872 
5,230 
5.600 


140 

190 

350 

717 

1,165 

1,616 

2,068 

2,520 

2,972 

3,424 

3,876 

4,328 

4,780 

5,232 


15 

61 

120 

250 

668 

1,130 

1,602 

2,074 

2,546 

3,018 

3.490 

3,962 


1  ^ 

u 

u 

ver  a 
Eans. 

ernea 
anB. 

1 

il 

rdigriaRiv 
Liberty,  K 

^fH 

© 
> 

^ 

23 
45 
80 
120 
165 
220 
295 
400 
530 

7ir> 

960 
1,250 
1,550 
1,875 
2,300 
2,820 


2 

5 

10 

27 

55 

90 

140 

205 

280 

968 

464 

560 

660 

760 

860 

960 

1,060 

1,164 

1,2K) 

1,400 

1,520 

1,650 

1,780 

1,920 

2,060 

2,200 

2,340 

2,480 

2,620 

2,760 

2,900 

8,043 

3,188 

3,3:^ 

3,4dO 
3,860 
4,225 
4,600 
6,000 
5,400 
6,619 
7,458 
8,300 
9.150 

10,  la) 

11,150 

i2,3(n 

14,700 
21,300 
28,a)0 
35,450 


22 

46 

70 

94 

118 

142 

166 

190 

240 

310 

400 

500 

610 

7S0 

901) 

1,0170 

1.270 

1,500 

l,7«i 

2,050 

2,3f^) 

2.T2II 

8,060 

3,400 

3.74(1 

4,(>«1) 

4,421) 

4,7a) 

5,100 

5,440 

5,780 

6,120 

6,4a) 

6,800 

7,140 

7,48t) 

T.Jai 

8,181) 

9.  i:«> 

10,081) 

11,»«) 

12.0*> 

U,01S) 

16. 100 

18,3riO 


» Applicable  from  May  1  to  December  31,  1901.    Use  table  for  1900  from  January  1  to  April  JJO, 
1902. 
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Rating  tables  of  stations  in  Texas,  Colorado,  New  Mexico,  Wyoming,  atul  Utah, 

[Diflcharge  in  »econd-feot.] 


0.0 
0.2 
0.4 
0.6 
0.8 
1.0 
1.2 
1.4 
1.6 
1.8 
2.0 
2.2 
2.4 
2.6 
2.M 
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4,625 
4,990 
5,375 
5,780 
6,2ir> 

n,m) 

7,115 
7,000 

8,i(r) 

8,630 
9,180 
10,73f» 
12,530 
14,510 
16,750 
19,5:«) 
22,310 
27,870 
33,430 
44,550 
56,670 


100 

210 

3H0 

580 

825 

1,190 

1,906 

2,7(H 

3,5a) 

4,296 

5,  oats 

5,888 
6,684 
7,480 
8,276 
9,072 
",8I»* 
10,664 
11,460 
12,256 
13,062 
13,848 
14,644 
15,44() 
16.2:i6 
17:032 
17,828 
18,624 
19,420 
20,216 
21,012 
21,808 
22,6(H 
23,4(X) 
'  24,196 
24.992 
25,788 
26,584 
27,380 
29,370 
:n,3tJ0 


85 

190 

315 

460 

625 

805 

1,015 

1,235 

1,470 

1,720 

1,980 

2,280 

2,655  i 

3, 130  I 

3,706 

4,375 

5,090 

5,822 

6,554 

7,286 

8,018 

8,750 

9,482 

10,214 

10,946 

11,678 

bJ,410 


u 

^  . 

i 

^'S 

«^ 

^1 

^1 

.R 

|u 

£^ 

0*3 

sp 

^S 

fe 

5  « 

Uinta 
Whit 

®J9 


32 
43 

72 

111 

152 

198 

250 

309 

309 

429 

492 

558 

626 

694 

762 

830 
man 

ODD 

966 

i,o:m 

1,102 
1,170 


i:^ 

182 
239 

'sn 

463 
640 

846 
1,056 
1,266 


53 

79 

114 

164 

231 

316 

404 

492 

580 

668 

756 

844 

932 

l,OMrj 

1,108 


I 


•  Applicable  from  Jannary  1  to  July  27, 1901. 
*>  Applicable  from  July  28  to  December  31, 1901. 
«  Applicable  from  January  1  to  June  29, 1901. 
^  Applicable  from  June  30  to  December  31, 1901. 
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Rating  tables  for  stations  in  Utah,  Colorado^  and  Nevada, 

[Discharge  in  secoDd-feet.] 
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Rating  tables  for  stations  in  Nevada  and  California. 

[Discharge  in  second-feet.] 
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•Applicable  from  October  17, 1900,  to  August  2, 1901,  and  from  December  5, 1901,  to  December 
31, 1901. 
^Applicable  from  August  3, 1901,  to  December  4, 1901. 
•Applicable  from  October  21, 1900,  to  Februarv  18, 1901. 
<> Applicable  from  February  19, 1901,  to  Decemoer  31, 1901. 
•Applicable  from  January  4  to  June  30, 1901. 
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Ratitig  tables  for  Ktalions  in  Idaho  and  Utah. 

[DlBcbarse  lu  Deroud-ruot.] 
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[DlHchari^  iu  atHvnd-fi^t-l 


1 

il 

il 

H 

"1 

II 

H 

si 

s 

p 

A-~ 

■!• 

ll 

1 

1' 

^ 

1^ 

in 

1" 

f 

r 

110 

1 

r^ 

Tt 

UK 

fflu  .. 

1" 

,we 

3.810 

t      li;iS 

I.HXi 

•SJ 

t.llU 

w 

* 

1:    as 

■iZ 

10.  u 

5'S 

!C 

7,KW 

IT.SUJ 

?.-'.! 

».u 



IBS,  BUD 

IRR 

61!— I 

e 

ili 

" 

~ 

OPERATIONS    AT   BIVER   STATIONS,   1901. — PART   II.       [no.BB. 
Ratiuy  tableafor  etationa  m  California, 
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INDEX. 


A. 

Page, 

Albion,  Kebr.,  hydrograpbic  work  at 43 

Altnn^,  Gal.,  rainfall  at 189 

American    Fork,    Utah,    hydrograpbic 

worknear 124 

American  Fork  near  American  Fork. 

Utah,  measnrements  of 124 

rating  table  for 176 

American  River  at  and  above  Biverton, 

Cal.,  measurements  of 167 

Amity  Canal  head  gates,  Colorado,  hydro- 
graphic  work  at 53-64 

Animas  River  at  Dnrango,  Colo.,  rating 

tablefor 174 

Appleby,  J.  F.,  measurements  by 101 ,  108 

Arkansas  River,  measurements  of,  at 
Amity  Canal  head  gates,  Colo- 
rado  ai^ 

measurements  of,  at  Qranite,  Colo  ...       47 

at  Hutchinson,  Kans 56 

at  Prowers,  Colo 53 

at  Pueblo,  Colo 4»-50 

at  Sallda,  Colo 47-48 

near  Barton,  Colo 54-^55 

near  Canyon,  Colo..' 48-49 

near  Granada,  Colo 64 

near  La  Junta,  Colo 52 

near  Neiiesta,  Colo 5i)-5l 

near  Rockyford,  Colo 51-52 

rating  table  for,  at  Prowers,  Colo 172 

at  Pueblo,  Colo 1?^ 

at  Hutchinson,  Kans 172 

near  Canyon,  Colo 172 

near  Nepesta,  Colo 172 

Arkansas  River  Basin,  measurements  in.  47-58 
Arkins,  Colo.,  hydrograpbic  work  near. .       3fJ 
rating  table  for  Big  Thompson  Creek 

near 171 

Arlington,Nebr.,hydrographic  work  near  40-41 

Arnold,  S.,  measurements  by ]:M,  1% 

Arroyo  Seco,  measurements  of,  near  Pas- 
adena, Cal 161 

measurements     of,     near     Pettitt's 

ranch 167 

near  Piney,  Cal 156 

rating  table  for,  near  Plney,  Cal 178 

Ashley  Creek  near  Vernal,  Utah,  moas- 

urementsof 83-84 

rating  table  for 173 

Austin,  Tex.,  hydrograpbic  work  at 64 

rating  table  for  Colorado  River  at . . .      173 

Axial,  Colo. ,  hydrograpbic  work  at 98 

Azusa,  Cal . ,  h  ydrograph  ic  work  near  —      161 
rainfall  near,  at  Follows  Camp 169 


-  I 


B. 

Page. 

Babb,  C.  C,  work  done  by 14, 

15,  S3, 84, 85, 08, 88, 122. 133, 124 
Baker,  J.  S.,  work  done  by..  17,18,21,28,131,138 
Bakersfleld,    Cal.,    hydrograpbic    work 

near 158-169 

rainfall  near,  at  Tejon  ranch  and  Fort 

Tejon 109 

Banning,  J.  A . ,  observations  by 30 

Bantel,  £.  C.  H.,  measurement  by 63 

Barber,  Miss  B.,  aid  by 82 

Barton,  Colo.,  hydrograpbic  work  near..  54-55 

Bassell,  B.,  measurements  by 145 

Battlecreek,  Idaho,  hydrograpbic  work 

at 117 

Battle  Creek,  Idaho,  rating  table  for 176 

Beach,  C.  W .,  measurements  by . .  50, 51 ,  62, 53, 56 
Bear  Ci'eek  near  Morrison,  Colo.,  meas- 

urementsof 31 

rating  table  for 171 

Bear  River,  measurements  of,  at  Battle- 
creek,  Idaho 117 

measurements    of,  near    Colli  nston, 

Utah 120,121 

rating     table    for,    at    Battkn'roek, 

Idaho 176 

near  Collinston,  Utah 176 

Beaver  River,  measurements  of  at  Al- 
bion, Nebr 43 

measurements  of  at  Geneva,  Nebr ...       43 

Beers,  E.,  aid  by 28 

Beei-s,  W.  D.,  measurements  by 119 

Bennett,  S.  G . ,  work  done  by 1 54, 157 

Big  Blue  River  at  Wymore,  Nebr.,  meas- 
urements of  43 

Bighorn  River  near  Thermopolis,  Wyo., 

measurements  of 23 

rating  table  for 170 

Big  Sioux  River,  measurements  of 24-25 

rating  table  for 170 

Big  Thompson  Creek  near  Arkins,  ('olo., 

measurements  of 38 

rating  table  for 171 

Birdwood    Creek,    Nebraska,    measure- 

mentsof 43 

Birge,  D.  L.,aid  by 53 

Bitterroot    River    at    Missoula,    Mont., 

measurements  of 131-132 

Biackfoot    River   near   Bonner,    Mont., 

measurements  of 190 

I'ating  table  for 177 

Blacksmith  Fork  at  Hymm,  Utah,  meas- 

ui*ementsof 119-120 

rating  table  for 176 

179 


180 


INDEX. 


Page. 
Blae  River,  measnrementa  of,  at  Kremm- 

lingr,  Colo <,» 

measurements  of,  near  Manhattan, 

Kans 46 

i-ating  table  for,   near   Manhattan, 

Kans 172 

Boise,  Idaho,  hydrographic  work  near. . .  128 

rating  table  for  Boise  River  near 176 

Boise  River,  seepage  into,  measurements 

toascertain 189 

measuremen  ts  of,  near  Boise,  Idaho . .  128 

rating  table  for,  near  Boise,  Idaho ...  176 
Boise  Valley,  Idaho,  miscellaneous  meas- 

urementsin 129 

Bonner,  Mont.,  hydrographic  work  near.  130 

ratingtable  for  Blackfoot  River  near.  177 
Bosque  River,  Texas,  character  and  f ea- 

turesof 59 

Boulder,  Colo.,  hydix>graphic  work  near.  33-94 
rating  table  for  Boulder  Creek  near. .  171 
Boulder  Creek  near  Boulder  Colo.,  meas- 
urements of 83-34 

rating  table  for 171 

Bozeman,  Mont.,  hydrographic  work  at .  23 
Bozeman  Creek  near  Bozeman,  Mont., 

measurements  of 23 

Branch,  L.  V.,  measurements  by 88 

Brazos  River  at  Waco,  Tex.,  measure- 
ments of 58-59 

rating  table  for 173 

Briscoe  River,  California,  measurements 

of 167 

Bruneau  River  near  Grandview,  Idaho, 

measurements  of 127 

Bryson,  Cal.,  hydi'ographic  work  near. . .  154 

Buckley ,  Wash. , hydrographic  work  near .  138 
Burbank,  Cal.,  rainfall  near,  at  Magic 

HillNo.  1 1B9 

Bumey  River,  California,  measurements 

of 167 

Burrows,  T.  J.,  aid  by  - 50 

C. 

Cache   Creek   near  Lower   Lake,   Cal., 

measurements  of 1 44-145 

rating  table  for 178 

Cache  la  Poudre  River,  measurements  of, 

at  Greeley,  Colo 65 

mea.surements  of,  near  Fort  Collins, 

Colo 36-37 

Cajon,  Cal.,  rainfall  near,  at  Glen  Ranch .  160 
California,  micellaneous  measurements 

in 167 

California  (southern),  rainfall  and  rain- 

fallstationsin,tablo8howing.  168-169 

Cameron,  Tex.,  hydrographic  work  near.  61 

Campbell,  C.  N.,  nieasurementa  by 59,64 

Campo,  Cal.,  rainfall  at 169 

Canyon,  Colo.,  hydrographic  work  near.  48-49 

rating  table  for 172 

Carpenter,  L.  G.,  aid  by 1 36 

Carrizo  Springs,  Texas,  wells  near ffiJ 

Carrizo  Springs  Creek,  Texas,  measure- 
ment of 63 


Carrizo  Springs  mineral  water,  analysis 

of 63 

Carson  River  near  Empire,  Nev.,  meas- 

uromentsof 110-  111 

rating  table  for 175 

Carson  River  (east  fork)  near  Gard- 
nervlUe,  Kev.,  measurements 

of lOl^ino 

rating  table  for 175 

Carson  River  (west  fork)  at  Woodfords, 

Cal.,  measurements  of 109-110 

rating  table  for 175 

Cedaredgo,    (3olo.,    hydrographic   work 

at 98 

Cedar  River  at  Pullerton,  Nebr.,  mcas- 

urementsof 43 

Cenicero,  Colo.,  hydi'ographic  work  at . . .  65-66 

rating  table  for  Rio  Grande  at 173 

Channel,  C.  B.,  aid  by 43 

Chappell,  F.,  aid  by 51 

Cheesman,  Colo.,  hydrographic  work  at.       29 
CJherry  Creek  near  Redbluff,  Mont.,  moas- 

urementsof 19 

Cherry  River  at  Eleanor  trail  crossing, 

C!alif omia,  measurements  of . .      1 48 

Church,  8.  D.,  measurements  by TH-lh 

Cimarron,  Ck)lo.,  hydrographic  work  at . .       55 
Cimarron  River  at  Cimarron,  CJolo.,  meas- 

urementsof 55 

Clallam  River  near  East  Clallam,  Wash., 

measurements  of 142 

Clapp,  W.  B.,  measurements  by lui 

Clear  Creek  at  Forkscroek,  Colo.,  meas- 
urements of 31  -3S 

rating  table  for 171 

C'o<*kins,  W.  W.,  jr.,  stations  established 

by 154.  Im,  1.16 

0)n>ran,  Colo.,  hydrographic  work  at . . .        SH 

Cole,  B.,  stati(m  established  by 143 

Collinston,    Utah,    hydrographic    work 

near 130-121 

rating  table  for  Bear  River  at 176 

Colorado,  miscellaneous    measurements 

in 55 

Coloi*ado  River,  measurements  of,  at  Aus- 
tin, Tex  61 

measurements  of,  at  Yuma,  Ariz 1(H 

1-at.iug  table  for,  at  Austin,  Tex 173 

Colorado  River  Basin,  measurements  in.  82- 104 

miscellaneous  measurements  in 98 

Columbia  River  Basin,measurements  in  126-138 
Columbus,   Nebr.,  hydrogrraphic    work 

near 38-99 

Commissioner  of  Indian  Affairs,  station 

established  at  request  of 95 

Ccmcho  River,  Texas,  course,  character, 
and  dischai^re  of  and  irriga- 
tion from 61-68 

Ctoulterville,  CJal. ,  rainfall  at 169 

Crafton  Water  0)mpany,  aid  by 16H 

Craig,  Colo.,  hydrographic  work  at...  90,91,!«< 

(^•ane,  A.  B.,  measurements  by 24 

Ch-ookston,  Minn . , hydrographic  work  at.  l(V-ll 
Crow   C*reek  near   Radersburg,   Mont., 

measurements  of 21-22 
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Onb  River  at  Franklin,  Idaho,  measare- 

mentsof 118 

Cacaxnonga  Creek,  California,  measnre- 

menteof 167 

CtQbertaon,  Nebr.,  hydrographic  work 

at 43 

Cunningham,  P.  D.,  measnrements  by. . .       70 

Cuyamaca,  Cal.,  rainfall  at Ifl0 


B. 


Davis,  A.  P.,  work  done  by 19,99 

Deep  Creek,  Utah,  measnrements  of 85 

Del   Norte,    Colo.,   hydrographic  work 

near 8B 

rating  table  for  Rio  Orande  near 173 

Delta,  Cal.,  rainfall  at IflO 

Delta,  Colo.,  hydrogi'aphic  work  at  and 

near W 

Denis,  W.  H.,aidby 76 

Denver,  Colo. ,  hydrographic  work  at 30 

rating  table  for  Sonth  Platte  River  at .      171 
Denver  and  Rio  Orande  Railroad  Com- 
pany, station  established  at 

reqnestof 93 

Des<;anso,  Cal.,  raini^lat 109 

Devils  Lake,  N.  Dak.,  hydrographic  work 

at 14 

measnrements  of 14 

Devils  River  at  Devilsriver,  Tex.,  meas- 

nrementsof 79 

Devilsriver,  Tex.,  hydrographic  work  at 

andnear 79-81 

Dewey,  E.  P.,  measnrements  by 161 

Dickson,  L.  H.,  aid  by 34 

DiUard,  J.D.,and  Greet,  W.  D.,  measure- 
ments by 75,78,79,80,81 

DiLs,  N.  C,  measnrements  by 126, 128, 129 

Dobson,  P.,  measurements  by 28 

Dolores,  Colo.»  hydrographic  work  at 95, 98 

rating  table  for  Dolores  River  at 174 

Dolores  River  at  Dolores,  Colo.,  measure- 

mentsof 95 

measnrements  of,  at  Rico,  Colo 98 

rating  table  for 174 

Duchesne  River  at  Price  road   bndgc, 

Utah,  measnrements  of 88-80 

rating  table  for 174 

Dnngeness,  Wash.,  hydrogrraphic  work 

at  138-130 

Dnngeneas  River  at  Dungeness,  Wash., 

measurements  of 138-139 

Dunkley.  Colo.,  hydx-ogrraphic  work  at . .       98 

Dunsmuir,  Cal ,  rainfall  at 160 

Dnrango,  Colo.,  hydrographic  work  at 

andnear 96-97 

rating  table  for  Florida  and  Animas 

riversnear 174 

£. 

Eagle  Pass,  Tex.,   hydrographic   work 

near 81-82 

East  Clallam,  Wash  ,  hydrographic  work 

near 142 

Eleanor  Creek  at  Eleanor  trail  crossing, 

Oallf omia,  meoaorements  of .     147 


Page. 
Eleanor  trail  crossing,  California,  hydro- 
graphic  work  at 147  148 

Electra,  Cal.,  hydrographic  work  at. ..  145-146 
rat i ng  table  for  Mokelumne  Ri ver  at .      178 
Elk  Creek,  Cal.,  rainfall  near,  at  Julians.      169 
Elk  Head  Creek  at  Craig,  Colo.,  moasure- 

mentsof 98 

Elkhom  River,  measurements  of,  near 

Arlington,  Nebr 40^1 

measurements     of,    near    Norfolk, 

Nebr 40 

rating  table  for,  near  Norfolk,  Nebr.      171 
Elkhom  River,  north  fork  of  ,at  Norfork, 

Nebr.,  measnrements  of 43 

Elko,  Nev.,  hydrographic  work  near ..  104-105 
ratingtable  for  Humboldt  River  near.  174 
Ellsworth,  Eans. ,  hydrographic  work  at.  45 
rating  table  for  Smoky  HiU  River  at.  172 
El  Paso,  Tex.,  hydrographic  work  near  .  70 
Elwha  River  at  McDonald,  Wash.,  meas- 

uremontsof 139-140 

ratingtable  for 177 

Embudo,  N.  Hex.,  hydrographic  work  at.  66-67 

rating  table  for  Rio  Qrande  at 173 

Emerson,  Manitoha,  hydrographic  work 

at 13-14 

Empire,  Nev.,  hydrographic  work  near.  110-11 1 
rating  table  for  Carson  River  near  ..      175 

F. 

Fall  River,  California,  measurements  of.  167 
Fargo,  N.  Dak.,  hydrrjgraphic  work  at ..  9-10 
Feather  River,  California,  moa.su rements 

of 167 

Fellows,  A.  L.,  work  done  by 31,38, 

47, 48, 49, 150, 51 ,  52, 53, 55, 65. 
90,91,92,  m,  94, ft-), iW, 97, 98 
Fellows,  A.  L.,  and  Beach,  C.  W.,  station 

established  by 50 

Field,  J.  E.,  raeasui^ements  by ;J2, 

3:J,  'M,  3li,  IV,  48, 4ft,  50. 51 .  52, 51^,  55 
Fish  Ci-eek  at  Dunkley,  Colo.,  measuro- 

mentsof 98 

Flathead  Lake  at  Poison,  Mont.,  measure- 
ments of 132 

Floi*i<ia  River  near  Dnrango,  Colo.,  meas- 
urements of  96-97 

rating  table  for 174 

FoUett,  W.  W.,  measuremen ta  by 70 

Follows  Camp,  Cal.,  rainfall  at 169 

Forks,  Wash.,  hydrographic  work  near.  140  141 
rating  table  for  Kalawa  River  near. .      177 
Forkscreek,  Colo.,  hydrographic   work 

at 31-32 

rating  table  for  Clear  Creek  at 171 

Fort  Collins,  Colo.,  hydrogmphic  work 

near 36-37 

Fort  Duchesne,  Utah,  hydrographic  work 

at 85-86 

ratingtable  lor  Uinta  River  at 174 

Fort  Hancock,  Tex.,  hydrographic  work 

near 71-72 

For  tier,  S  ,  measui'ements  by 16, 

17,18,19,20,21,22,130 
Fortification  Creek  at  Craig,  Colo.,  meas- 

nrementsof 96 
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Port  Tejon,  Cal.,  rainfall  at Iflft 

Fournet,  J.  F.,  aid  by 11 

Franklin,  Idaho,  hydrographic  work  ut. .  118 
Fremont,  Nobr.,  bydrographic  work  at. .  4il 
Prnto,  Cal.,  bydrographic  work  near. .  143-144 

rating  table  for  Stony  Creek  near 178 

Follerton,   Nebr.,    bydrographic    work 

at 4S 

G. 

Gallatin  River  at  Logan,  Mont.,  meaaure- 

mentsof 17-18 

Gallatin  River  (West)  near  Sale8vill<», 

Mont. ,  measurementa  of 16-17 

rating  table  for 170 

Gardnerville,  Nev.,  hydrographic  work 

near 108-109 

rating  table  for  East  Fork  of  Carson 

River  near 175 

Geneva,  Nebr.,  hydrographic  work  at. . .       43 

Gibbon,  Oreg.,  hydrographic  work  at 137 

rating  table  for  Umatilla  River  at . . .      177 
Gila  River  at  San  Carloe,  Ariz.,  measure- 

mentsof 98-99 

Glenn  County,  Cal.,  rainfall  in 169 

Glen  wood  Springs,  Colo.,  hydrographic 

workat 92-93 

rating  table  for  Grand  River  at 174 

Golconda,     Nev.,    hydi-ographic     work 

near 106-107 

rating  table    for    Hnmboldt    River 

near 17.5 

Gorman,  Cal.,  rainfall   near,  at  Smith 

i-anrh 1«9 

Granada,  Colo. ,  h y drographic  work  near .  54 
Grand    Forks,   N.    Dak.,   hydrographic 

workat 10-11 

Grand    Junction,    Colo.,    hydi*ographic 

workat 98 

Grand  River,  measurements  of,  at  Glen- 
wood  Springs,  Colo 9^93 

measurements  of,  at  Grand  Junction, 

Colo. 98 

rating  table  for,  at  Glenwood  Springs, 

Colo 174 

Grandview,  Idaho,  hydrographic  work 

near 127 

Granite,  Colo.,  hydrographic  work  at 47 

Graaso,  H.  W.,  aid  by 10 

Greeley,  Colo. ,  hydi-ographic  work  at 55 

Green  River  at  Greenriver,  Wyo.,  meas- 

urementsof 82-83 

rating  table  for 173 

Greenriver,  Wyo.,  hydrographic  work 

at 82-83 

rating  table  for  Green  River  at 173 

Greet,  W.  D.,  and  Dillard,  J.  D.,  meas- 
urements hy 75,78,79,80,81 

Griffin,  Cal.,  rainfall  near,  at  Sneddens. .  109 
Grindstone  River,  California,  measure- 

mentsof 167 

Groveland,  Cal.,  I'aintall  near 160 

Grunsky,C.E.,aidby 147,148 

Guadalupe  River  and  tributaries,  Texas, 
power  from  and  measure- 
ments of 62-63 


Page. 
Guemaey.Wyo.,  hydrographic  work  near       27 
rating  table  for  North  Platte  River 

near 171 

Gunnison,    Utah,    hydrographic    work 

near 12&~126 

rating  table  for  Sevier  River  near  ...      176 
I  Gunnison   River,   measurements  of,  at 

lola,  Colo g&-94 

measurementsof,  at  Whitewater,  Colo  94-95 

near  Delta,  Colo W 

rating  table  for,  at  lola,  Colo 174 

11. 

Hague,  J.,  measurements  by 71 

Hall,  C.  M. ,  work  done  by 9, 10, 11. 12, 13, 14 

Hamilton,  Colo. ,  hydrographic  work  at . .        98 

Harrison, C.L., aid  by 29 

Harroun,  P.  E.,  measurements  by 66, 68 

Hat  Ri  ver ,  California,  measurements  of . .      167 

Havre,  Mont. ,  hydrographic  work  at 15-16 

rati  ng  table  for  Milk  River  at 1 70 

Hawley,R.W.,work  done  by 51. 5i 

Hayden,  Colo. ,  hydrographic  work  at SH 

Hayes,  J.  F,  aid  by 11 

Healy,C.W.,  measurements  by 71 

Hebrew,  S., aid  by 31 

Heerman,E.E.,aid  by 14 

Heisler, H.  G.,  work  done  by 99, 100, 104 

Henderson,  H .  H. ,  station  established  by  .      150 
Hemdon ,  Cal. ,  hy drograph  ic  work  at . .  151  -152 
rating  table  for  San  Joaquin  River  at      178 
Hetch  Hetchy  Valley  dam  site,  California, 

h y drographic  work  at 1 46- 147 

Hooper,  Wash .,  hydrographic  work  near  196-1^ 
rating  table  for  Palonse  River  near. .      177 
Hudson   Bay  drainage    basin,  measure- 

mentsin 0-15 

Humboldt  River,  measurements  of,  near 

Elko,  Nev - 104-105 

measurements    of,    near  Golconda, 

Nev 106-107 

near  Oreana,  Nev MC-IOK 

rating  table  for,  near  Elko,  Nev 174 

near  Golconda,  Nev 175 

near  Oreana,  Nev 173 

Hnmboldt  River  (south  fork)  at  Mason's 
ranch,  Nevada,  measurements 

of 105-106 

rating  table  for 174 

Hunt.  H.,  aid  by 55 

Hunt  Creek  at  Yampa,  Colo.,  meaanre- 

mentof 98 

Hutchinson,  Kans. .  hydrographic  work  at  5A.  57 

rating  table  for  Arkansas  River  at . . .      172 

Hyrum,  Utah,  hydrographic  work  at..  119- Id) 

rating  table  for  Blacksmith  Fork  at . .      1 76 

I. 

Ignacio,  Colo.,  hydrographic  work  at 95- W 

rating  table  for  Los  Pinos  River  at . .      174 

Interior  Basin,  measurements  in lOi-126 

Interlaken,  Colo.,  hydrographic  work  at.        55 
lntei*nationa]   (Water)  Boundaiy  Com- 
j  mission,  measurements  made 

I  by  hydrographers  of BR 

stations  established  by 71 
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Page, 
lola,  Colo.,  hydrographic  work  at 98-94 

ratmg  table  for  Onnniflon  River  at. . .     174 
lola,  Kans.,  hydrographic  work  near 57-^% 

rating  table  for  Neosho  River  at 172 

iHabella,  Cal.,  rainfall  at 109 

J. 

Janus,  S.,  measurements  by 99 

Jefferson  River  at  Sappington,  Mont., 

measurements  of 19-20 

rating  table  for 170 

Jellys  Ferry,  California,  hydrographic 

work  at 142-14:^ 

rating  table  for  Sacramento  River  at .      1 77 
Jolon,  Cal.,  hydrographic  work  near. . .  154-155 

rating  table  for  San  Antonio  Creek  at .      178 

JoneH,  H.,aid  by 90 

Jones,  W.,  station  established  by 158 

Junction,  Kans.,  hydrographic  work  at. .       4^) 

rating  table  for  Republican  River  at.      171 

K. 

Kalawa  River  near  Forks,  Wash.,  meas- 

uremcntsof 14()-14l 

rating  table  for 177 

Kansas  River  at  Lecompton,  Kans.,  meas- 

urementsof 4(5-47 

rating  table  for 172 

Kansas  River  Basin,  measui'emonts  in . . .  41-47 
Kaweah  River,  California,  measurements 

of 167 

Keefe,  T.  F.,  aid  by 162 

Kern  County,  Cal.,  rainfall  in 169 

Kern  River,  California,  measurements  of, 
at  first  point  of  measurement, 

California 167 

niea8ui*ements  of,  near  Bakei-Hfleld, 

Cal 15^-159 

Kemville,  Cal.,  rainfall  near,  at   Bear 

Valley 169 

Kersey,  Colo.,  hydrogi-aphic  work  at ;J7-;^S 

rating  table  for  South  Platte  River  at.      171 
King  City,  Cal.,  hydrographic  work  n<»r.      Wy 
rating  table  for  San  Lorenzo  Creek  at .      178 
King    River,    measurements    of,    near 

Kingsburg,  Cal 153 

measurements  of ,  near  Red  Mountain, 

California 152-15:3 

rating  table  for,  near  Red  Mountain, 

California 178 

Kingsburg,  Cal.,  hydi-ographic  work  near      153 

Kiona,  Wash.,  hydrographic  work  at 1% 

rating  table  for  Yakima  River  at 177 

Kremmling,  Colo. ,  hydrogi'aphic  work  at .       98 

li. 

L*agrange,  Cal.,  hydrographic  work  at..     149, 

150, 167 


rating  table  for  Tuolumne  River  at. . 

Lagrange  Ditch  and  Hydraulic  Mining 
Company^s  canal,  condition 
and  measurements  of 

Laguna,  Cal.,  rainfall  at 


178 


149 
109 


Page. 
La  junta,  Colo. ,  hydrographic  work  near . .       62 

Lake  County,  Cal.,  rainfall  in 160 

Lake  Creek,  Utah,  measurements  of.  ..55,87-88 

rating  table  for 174 

Lakofjort,  Cal.,  rainfall  at 160 

Lamar,  Colo.,  hydrographic  work  at 53 

La  Mesa,  Cal.,  rainfall  at 109 

Langtry,  Tex.,  hydrographic  work  neiir.  75-76 
Lecompton,  Kans.,  hydrographic  work 

at 48-47 

rating  table  for  Kansas  River  at 172 

Leon  River,  Texas,  flow  of 60 

Liberty,  Kans.,  hydrographic  work  near.  56-57 
rating    table    for    Verdigris    River 

near 172 

Lincoln,  Nebr.,  hydrogmphic  work  at. . .       43 

Ling,  L.  H.,  measurements  by 16 

Lippincott.  J.  B. ,  work  done  by 142, 

14:),  144, 146, 147, 148, 149, 
150,151,152,157,150,163 
Little  River,  Texas,  character  and  meas- 
urements of 60-61 

Little  River,  Washington,  measurements 

of 142 

Little   Rock   (Yeek   at   Toponas,   Colo., 

measurements  of 98 

Little  Tujunga  River,  California,  meas- 
urements of 167 

Livingston,   Ariz.,    hydrogi'aphic   work 

near 99-101 

Livingston,    Mont.,  hydrographic  work 

near 22 

rating  table  for  Yellowstone  River 

near 170 

Llano  River,  Texas,  irrigation  and  power 

from  and  measurements  of . . .       62 

Logan,  Mont.,  hydrogiraphic  work  at 17-18 

Logan,  Utah,  hydrographic  work  near.  118-119 

i*ating  table  for  Logan  River  at 176 

Logan  River  near  Logan,  Utah,  measure- 
ments of  118-119 

rating  table  for 176 

Lcjs  Angeles  County,  Cal.,  rainfall  in 100 

Los  Angeles  River,  California,  meajure- 

mentaof 1(50  161,167 

Los  Pinos  River  at  Ignacio,  Colo.,  meas- 
urements of  95-96 

rating  table  for 174 

Lost   Canyon   Creek   at   Dolores,  Colo., 

measurements  of 98 

Loup  River  near  Columbus,  Nebr.,  meas- 
urements of 38-JlO 

Lower  Lake,  Cal.,  hydrographic   work 

near 144-145 

rating  table  for  Cache  Creek  near 178 

Lower  Tule  River,  California,  measure- 

mentsof 167 

Lower    Twin     Lakes,  Colorado,  hydro- 
graphic  work  at 55 

Lyons,  Colo.,  hydrographic  work  near...  34-:i') 
rating  table  for  St.  Vrain  Creek  near.      171 
supply  ditch  near,  measurements  of.       85 
Lytle  Creek  at  head  gates  of  Rial  to  ca- 
nals. California,  measurements 
of 162-163 
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Pago. 


McCloud    River,    California,     xneaaure- 

monteof 167 

McCook,  Nobr.,  hydrographic  work  at. . .       43 
McDonald,  Wash.,  hydrographic  work  at 

and  near 13»-140,U1 

rating  table  for  Elwha  River  at 177 

McDowell,  Ariz.,  hydrographic  work  at 

and  near 101-1(8 

MiKinney,  E.  G.,  aid  by 96 

Madison   River     near  Redbluff,    Mont., 

meaMuroments  of 18-19 

ratingtablo  for 170 

Magic  Hill  No.  1 ,  California,  rainfall  at . .      169 

Main,  Mont.,  hydrographic  work  at 14-15 

rating  table  for  St.  Mary  River  at 170 

Maneoe,  Colo.,  hydrographic  work  at 97-98 

MancoH  River, at  Manoou,  Colo.,  meamire- 

mentHof 97-98 

M  tan,    Kana.,  hydrographic  work 

near 46 

rating  table  for  Blue  River  ntsar 17i 

Mapleton,    Utah,    hydrographic     work 

near 138-123 

rating  table  for  HpanLsh  Fork  near. . .      176 

Marett,E.,aidby 83 

MariaM  River  near  Shelby,  Mont.,  mea»- 

urementsof SJ 

MariixNsa  County,  Cal.,  rainfall  in 169 

Marshall,  Colo.,  hydrogi*apbi<'  work  near.  32-iW 

rating  table  for 171 

MaHteu  ditch  ne^ir  Su»anville,  Cal.,  meoH- 

urementsof 116 

Matlock,  S.  M.,  ol)8ervation8  by 30 

Mattht«,a.  H.,aidby SJ 

Medicine  Bow,  Wyo.,  hydrographic  work 

at 35 

rating  table  for  Medicine  Bow  River 

at 170 

Medicine  Bow  River  at  Medicine  Bow, 

Wyo. ,  nieasureuient.s  of US 

rating  table  for 170 

Meeker,  Colo.,  hydrogi'aphic  work  at 91-9BJ 

Meldrum,  J.,  aidby ".        12 

Merced  FallH,  Cal.,  hydrographic  work  > 

near InO-lSl 

rating  table  for  Merced  River  above.      178  | 
Merced  River  a)x)ve  Merctni  FallH,  Cal., 

measurements  of 150-151 

rating  table  for 178  | 

Miles,  KaiiM. ,  rating  table  for 172 

Milk  ( -reek  at  Axial, Colo.,  me4i8urements 

of 98 

Milk  River  at   Havre,  Mont.,  meaBui-e- 

mentsof 16-16 

rating  table  for 170 

(north  fork)  at  McLeod  trail  ford, 

Montana,  measurements  of . . .       23 
(south  fork)  at  Murphy's  ranch,  Mon- 
tana, measurements  of 23 

Mill  Creek,  Texas,  flow  of  and  power 

from 62 

Mill  Creek  canals  at  Ci'af  ton  headworks, 

California,  measurements  of . .      166 
Mills,  A.,  aid  by 71 


Milo,  Cal.,  rainfall  at 169 


Page. 
Minichadoza  River  at  Valentine,  Nebr., 

measurements  of 43 

Mississippi    River    Basin    in    Colorado, 

stream  measurements  in 55 

Missoula,  Mont. ,  hydrographic  work  at .  131  - 132 

rating  table  for  Missoula  Ri  ver  at 177 

Missoula  River  at  Missoula,  Mont.,  meas- 

urementsof 131 

rating  table  for 177 

Missouri  River  near  Townaend,  Mont., 

measurements  of 21^21 

rating  table  for 17l> 

Missouri  River   Basin   (upper),  stream 

measurements  in 15-25 

Missouri  River  Commission, observations 

of  gage  heights  by 20 

Mit<chell,  Nebr.,  hydrographic  work  at . .        38 

Modoc  County,  Cal.,  rainfall  in 1^ 

Mohave  River  at  Victorville,  Cal.,  meas- 

urementsof 150-160 

Mokelunme  River  at  Electra,  Cal.,  meas- 

urementsof 145-146 

rating  table  for ITS 

Montana,  misc^ellaneous  measurements  in        23 

Monterey  County,  Cal.,  rainfall  in 1*» 

Monte  Vista,  Cal.,  rainfall  near,  at  Mount 

Sister  Elsie 109 

Montgomery  Ferry,  Idaho,  hydrographic 

work  at 126-127 

MontroHe.  Colo.,  hydrographic  work  at..        98 
Moorhead,    Minn.,   hydrographic    work 

at 9-10 

Moorhead,  Tex.,  hydrc^rraphic  work  near  77  78 
Morajies  Oeek  at  Hamilton,  Colo.,  meas- 

urementsof 98 

Mori*ison,Colo.,  hydrographic  work  near       :Jl 

rating  table  for  Bear  Creek  near 171 

Morse  River  near  Port  Angeles,  Wash., 

measurements  of 142 

Muddy  (Yeek  at  Kremmling,  Colo.,  meas- 

urementsof 9t* 

Mulholland,  W.,  measurements  by 100 

Myrick,  J.  C,  measurements  by 1(U,H6 

Mystic,  Cal.,  hydrographic  work  near ...      1 12 


N. 


Naches  River  near  North  Yakima,  Wash., 

measurements  of 13Ji-i:U 

rating  table  for 177 

Nacimiento  Creek,  California,  measure- 
ments of  154,  H>7 

Narrows  (The),  California,  hydrographic 

workat I«^16I 

National    City,    Cal.,  rainfall  near,  at 

Sweetwater  dam IflB 

Nebraska,  stream  measurements  in 43 

Neosho  River  near  lola,  Kans.,  measure- 

mentsof 57^ 

I'ating  table  for 172 

Nepesta,  Colo.,  hydrographic  work  near.  50-^1 
rating  table  for  Arkansas  River  at. . .      17^ 

Newell,  F.  H.,  work  done  by 17,108.109 

Niles,  Kans.,  hydrographic  work  near...        44 

Niobrara,  Nebr.,  hydrographic  work  at 

andnear 43 
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Phge. 
Niobrara  Biyer,  measarexnenta  of,  at  Nio- 

brara,Nebr 43 

xneasnrexnents  of,  at  Valentine,  Nebr.       25 

Nolan  River,  Texas,  diflcbax^re  of 60 

Norfolk,  Nebr.,  hydro^raphio  work  at 

and  near 40,43 

rating  table  for 171 

Northern  Pacific  Coast  drainage  basin, 

measurements  in 13H-142 

North  Platte,  Nebr.,  hydrographic  work 

at 28,43 

North  Platte  Biver,  measurements  of,  at 

Mitchell,  Nebr 28 

measurements  of,  at  North  Platte, 

Nebr 28 

near  Guernsey,  Wyo 27 

rating  table  for,  near  Ouemsey,  Wyo.      171 
North  TaUma,  Wa8h..hydrographic  work 

near 13»-134 

rating  table  for  Naches  Biver  near . .      177 


O. 


Oak  Creek  at  Pinnacle,  Colo.,  measure- 

mentsof 88 

Oakdale,  Cal.,  hydrographic  work  near. .  146 

Ogden,  Utah,  hydrographic  work  at 121 

Ogden  Biver  at  Ogden,  Utah,  measure- 

mentsof 121 

Oreana,  Ne  v.,  h  ydrographic  work  near .  1(I7-1()K 

rating  table  for  Humboldt  Biver  near  175 

Osgood,  Mrs.  C.,aid  by 33 

Ouray  School,  Utah,  hydrographic  work 

at 86^7 

rating  table  for  Uinta  Biver  at 174 

Owyhee  Land  and  Irrigation  Company, 

Idaho,  station  established  for.  127 


P. 


Pacoima     Biver,    CaUfomia,    measure- 

mentsof 167 

Page,  J.,aid  by W 

Palmdale,  Cal.,  rainfall  near,  at  Pabudalo 

headworks 169 

Palouae  Biver  near  Hooper,  Wash.,  meoH- 

urementsof 136-137 

rating  table  for 177 

Parshall,  A.  J.,  work  done  by JSi,  26, 27, 82 

Pasadena,  Cal.,  hydrographic  work  near.      161 
rainfall  near,  at  Colby's  Camp,  No.  5.      169 
Pass  Creek  at  Eremmling,  Colo.,  meas- 

urementsof 98 

Pecf»,  Tex.,  hydrographic*  work  near 76-77 

Pecos  Biver,  measurements  uf ,  near  Moor- 
head,  Tex •. 77-78 

measurements  of,  near  Pecos,  Tex 76-77 

Pembina,  N.  Dak.,  hydrographic  work  at  12-13 

Piney ,  Cal.,  hydrographic  work  near 136 

rating  table  for  Arroyo  Scmio  near 178 

Pinnacle,  Colo.,  hydrographir^  work  at. . .  98 
Pit  Biver,  California,  measurements  of. .  167 
Plateau  Creek  at  Colbran,  (^lo.,  meas- 

urementsof 98 

Platte  Biver,  measurements  of,  at  Fre- 
mont, Nebr 43 
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l*aga 
Platte  Biver,  measurements  of,  near  Co- 
lumbus, Nebr 39 

See  aUo  North  Platte  Biver. 

Platte  Biver  Basin,  measurements  in 26-41 

Plumb,  E.  K.,  aid  by 37 

Pogue  lower  ditch,  California,  measure* 

mentsof 167 

Poison,  Mont. ,  hydrographic  w  3rk  at 132 

Pomel,  A.,  aid  by 98 

Port  Angeles,  Wash.,  hydrographic  work 

near 142 

Portersville,   Cal.,  hydrographic    work 

near 157-158 

rating  table  for  Tule  Biver  near 178 

Powell,  O.  B.,  measurements  by. ..... 81 

Prairie  Creek,  Nebraska,  measurements 

of 43 

Prall,  C.  T..  work  done  by.  83,84,86,86,87,88,89 
Precipitation.    See  Bainfall. 
Presidio,  Tex.,  hydrographic  work  near.  72-75 
Price  road  bridge,  Utah,  hydrographic 

workat 88-89 

Priest  Valley,  California,  rainfall  at 169 

Provo,  Utah,  hydrographic  work  near.  123-124 

rating  table  for  Provo  Biver  near 176 

Provo  Biver  near  Provo,  Utah,  measure- 

mentsof 123-124 

rating  table  for 176 

Prowers,  Colo.,  hydrographic  work  at 53 

rating  table  for  Arkansas  Biver  at. . .      172 

Pueblo,  Colo.,  hydrographic  work  at 49-60 

rating  table  for  Arkanais  Biver  at. . .      172 
Pysht  Biver  at  the  forks,  Washington, 

measurements  of 142 

Q. 

Quillayute,  Wash.,  hydrographic  work 

near 141-142 

I'ating  table  for  Soleduck  Biver  near.      177 

R. 

Baderaburg,  Mont.,  hydrographic  work 

near 21-23 

Bainfall  and  rainfall  stations  in  Houthem 

California,  table  showing.  .  168-189 
Bancheria   Creek,   California,  measure- 

mentof 167 

Bed    Bluff,    Cal.,    hydrographic     work 

near 143-143 

rainfall  at 169 

Bedbluff,  Mont.,  hydrographic  work  at. .  18-19 
rating  table  for  Madi»on  Biver  near  .      170 

I  Bedding,  Cal.,  rainfall  at 169 

Bed  Lake   Biver  at   Crookston,  Minn., 

measurements  of 10-11 

Bedlands,   Cal.,   rainfall  near,  at    Mill 

Creek ''A" 169 

Bed  Mountain,  California,  hydrographic 

work  near 152-153 

rating  table  for  King  Biver  near 178 

Bed  Biver  of  the  North,  drainage  basin 

of 9 

measurements  of,  at  Emerson,  Mani- 
toba        13 

at  Grand  Forks,  N.  Dak 11-12 
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Red  River  of  the  North,  measarements 

of,  at  Moorheod,  M  inn 9-10 

at  Pembina,  N.  Dak 12-18 

Regan,  J.  S.,  aid  by 65 

Reno,  Nev.,  hydrographic  work  near 1 12 

Republican  River,  measorements  of,  at 

Cnlbertflon,  Nebr 43 

measurements  of,  at  Junction,  Kans .       43 

at  McCook,  Nebr 48 

near  Superior,  Nebr 41-42 

rating  table  for,  at  Junction,  Kans. . .      171 

near  Superior,  Nebr 171 

Rialto  canals,  California,  hydrographic 

work  at  head  gates  of 182-163 

Rico,  Colo.,  hydrographic  work  at 06 

Riley,  B.,aidby 54 

Rio  Grande,  N.  Mex.,  hydrbgraphic  work 

at 67-68 

rating  table  for  Rio  Grande  at 173 

Rio  Grande,  measurements  of,  above  Pre- 
sidio, Tex 72-73 

measurements   of,   below    Presidio, 

Tex 74-75 

at  Cenicero,  Colo 65-66 

at  Embudo,  N.  Mex 66-67 

at  Rio  Grande,  N.  Mex 67-68 

near  Del  Norte,  Colo 66 

near  Devilsriver,  Tex 80-81 

near  Eagle  Pass,  Tex 81-82 

near  El  Paso,  Tex 70 

near  Port  Hancock,  Tex 71-72 

near  Langtry,  Tex 75-76 

near  San  Marcial,  N.  Mex 68-69 

rating  table  for,  at  Cenicero,  Colo 173 

at  Embudo,  N.  Mex 173 

at  Rio  Grande,  N.  Mex 173 

near  Del  Norte,  Colo 173 

Riverton,  Cal.,  hydrogi-aphic  work  at  and 

near 167 

Rock  Creek  at  Toponas,  Colo.,  measure- 

mentsof 68 

Rockyford,   Colo.,   hydrographic    work 

near 51-62 

RuflBell,W.G.,mea«urementsby.  43,44,45,46,56 


S. 


Sacramento  River,  California,  measure- 
ments of,  above  Pitt  River 167 

measurements  of,  at  Iron  Canyon 167 

at  Jelly's  PoriT,  California 142-143 

rating  table  for,  at  Jellys  Ferry,  Cal.      177 
Sage  Ci'eek  at  Hay  den,  Colo.,  measuro- 

mentsof 98 

St.  Mary  River  at  Main,  Mont.,  measure- 
ments of 14-15 

rating  table  for,  at  Main,  Mont 170 

ti*ibutaries  of,  mea.surements  of 15 

St.  Vrain  Creek  near  Lyons,  Colo.,  meas- 
urements of 84-35 

rating  table  for 171 

Sales ville,   Mont.,   hydrographic    work 

near 16-17 

rating  table  for  West  Gallatin  River 

near 170 

Salida,  Colo.,  hydrographic  work  at 47-48 


P»ge. 
Salina,  Kana.,  hydrographic  work  near..  44-45 

rating  table  for  Saline  River  near ITS 

Salina,  Utah,  hydrographic  work  near.  124-125 
Salina  Creek  near  Salina,  Utah,  measure- 
ments of 124-135 

Salinas.  Oal.,  hydrographic  work  near.  156-157 
rating  table  for  Salinas  River  near  ..      1j8 
Salinas  River  near  SaUnas,  OaL,  measure- 
ments of 156-157,167 

rating  table  for 178 

Saline  River  near  Salina,  Kans.,  measure- 

mentsof 44-45 

rating  table  for 172 

Salt  Creek  at  Lincoln,  Nebr.,  measure- 

mentsof 43 

Salt  River,  measurements  of,  at  Mc- 
Dowell, Ariz loi-ioe 

measurements  of,  at  the  reservoir 

site 9»-100 

San  Antonio  Creek,  California,  measure- 
ments of,  at  division  weir  in 

canyon 16* 

measurements  of,  near  Jolon,  Cal ..  154-155 

rating  table  for,  near  Jolon,  Cal 17^ 

San  Bernardino  County,  Cal.,  rainfaU 

in leo 

San    Carlos,  Ariz.,  hydrographic  work 

at 98-99 

San  Diego,  Cal.,  rainfall  near,  at  Cuya- 

maca 169 

San  Diego  County,  Cal.,  rainfall  in 169 

San  Francisco  Bay  drainage  basin,  meas- 
urements in  14£-153 

San  Gabriel  canals,  California,  measure- 

mentsof Ifii 

San  Gabriel  River,  measurements  of,  at 
intake  weir  of  San  Gabriel 
Power  Company's  canal,  Cali- 
fornia       167 

measurements  of,  above  Azusa,  Cal . .      161 
San  Joaquin  River,  measurements  of,  at 

Hemdon,  Cal lh\-l!^ 

measurements  of,  at  Pollasky  ford, 

California 167 

rating  table  for,  at  Hemdon,  Cal 17^ 

San  Lorenzo  Creek  near  King  City,  Oal., 

measurements  of 155,167 

rating  table  for > 17>^ 

San  Marcial,  N.  Mex.,  hydrographic  work 

near 08-69 

San  Pitch  River  near  Gunnison,  Utah, 

measurements  of 125 

rating  table  for 176 

Santa  Ana  River,  California,  irrigation 
canals    from,    measurements 

of 164-165 

measurements  of,  near  Warmsprings, 

Cal 168-164,164 

Sappington,  Mont.,  hydrogfaphic  work 

at 19-a) 

rating  table  for  Jefferson  River  at. . .     170 

Savage,  H.  N.,  measurements  by 168 

Scliadler,  A.  H.,  measurements  by 110,  lis 

Schrum,  E.  A.,  aid  by 31 

Second  Garotte,  Cal.,  rainfall  at 169 

Sequoia,  Cal.,  rainfall  near,  at  Crockers .      16ii» 
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Sevier  Biver  near  QaimiBon,  Utah,  meas- 

urementaof 126 

rating  table  for 176 

Shasta  County,  Gal.,  rainfall  in 169 

Shelby,  Mont.,  hydrographic  work  near.  Zi 
Shell  Creek  and  tribntaries,  Wyoming, 

measnrementB  of 23 

Siegfeldt,C.,aidby IfiO 

SioQx  Falls,  8.  Dak.,  hydrographic  work 

near 24-25 

rating  table  for  Big  Hioux  River  near.  170 

Sisldyon  Coonty,  Cal.,  rainfall  in 160 

SJsBon,  Cal.,  rainfall  at 160 

Smith,  G.  E.,  station  established  by 40 

Smith,  F.  D.,  station  established  by 132 

Smoky  HiU  Biver  at  Ellsworth,  Kans., 

measurements  of 45 

rating  table  for 172 

Snake  Biver  at  Montgomery  Ferry , Idaho, 

measorements  of 126-127 

Sneddena,  Cal.,  rainfall  at 160 

Solado  Biver,  Texas,  characters  of 60 

Soledad,  Cal.,   rainfall   near,  at  Priest 

Valley 160 

Solednck  River  near  Qnillaynte,  Wash., 

measurements  of 141-142 

rating  table  for 177 

Solomon  Biver  near  Niles,  Kans.,  meaa- 

urementsof 44 

rating  table  for 172 

Sonora,  Cal.,  rainfall  at 160 

South    Boulder  Creek,  near  Marshall, 

Colo. ,  measurements  of .^£-33 

rating  table  for 171 

Southern    California    drainage     basin, 

measurements  in 154-169 

South  Platte  Biver,  measurements  of,  at 

Denver,Colo 30 

measurements  of,  at  Kersey,  Colo 37-*K 

at  North  Platte,  Nebr 43 

rating  table  for,  at  Denver,  Colo 171 

at  Kersey,  Colo 171 

South  Platte  River  (south  fork),  meas- 
urements   of,    at    Cheesman, 

Colo 20 

South  Tule  River,  California,  measure- 
ments of 167 

Spanish    Fork,    near  Mapleton,    Utah, 

measurements  of 122-123 

rating  table  for 176 

Spokane,  Wash.,  hydrographic  work  at ..    133 

rating  table  for  Spokane  River  at 177 

Spokane  Biver  at  Sxiokane,  Wash.,  meas- 

urementsof 138 

rating  table  for 177 

Squaw  Creek,  California,  measurements 

of 167 

Standish,  Cal.,  hydrographic  work  near. .  115 
Stanislaus  Biver,    near   Oakdale,    Cal., 

measurements  of 146 

Steamboat  Creek  at  Steamboat  Springs, 

Nevada,  measurements  of..  114-115 

rating  table  for 175 

Steamboat^  Springs,    Nevada,    hydro- 
graphic  work  at 114-115 

rating  table  for  Steamboat  Creek  at.  175 


Page. 

Stewart,  Mrs.  A.,  aid  by S6 

Stony  Creek,  near  Fruto,  Cal.,  measure- 

mentBof 143-144 

rating  table  for 177 

Stout,  O.  V.  P.,  workdoneby 24, 

25,28,88,30,40,41,43 
Sulphur  Fork  of  Liampaaas  Biver,  Texas, 

fcaturesof QO 

Superior,  Nebr., hydrographic  work  near  41-42 

mill  race  near,  measurements  of 42 

rating  table  for  Bepublican  Biver 

near 171 

Surface  Creek  at  Cedaredge,  Colo.,  meas- 

urementsof 06 

Susan  Biver  near  Susanville,  Cal.,  meas- 

urementsof 115-116 

rating  table  for 175 

Susanville,  Cal.,  hydrographic   work 

near 116-116 

rating  table  for  Susan  Biver  near 176 

Sweetwater  dam,  Calif omia,  rainfall  at . .     160 
Sweetwater  Biver  at  Sweetwater  dam, 

California,  measurements  of. .     166 

Swendsen,G.L.,  work  done  by 117, 

118,119,120,122,123,124 
T. 

Tahoe,  Cal.,  hydrographic  work  at 111-112 

rating  table  for  Tnickee  Biver  at 175 

Tanner.Cworkdoneby 124,125,126 

Taylor,  C.  V. ,  measurements  by 107, 

110,111,112,113,114 

Taylor, L.  H.,  work  done  by 104-107, 

lOH,  100, 110,  111,  112, 11.3, 114, 115, 116 
Taylor, T.  U.,workdoneby.  58,69,60,61,62,64,77 

Tehachapi, Cal., rainfall  at 160 

Tehama  County,  Cal., rainfall  in 160 

Thermopolis,  Wyo.,  hydro§rraphic  work 

near 23 

rating  table  for  Bighorn  Biver  near. .  170 
Tieton  River,  Washington,  features  of. .  134-136 
Tonto   Creek  near   Livingston,  Ariz., 

measurements  of 100-101 

ToiMuas,  Colo. ,  hydrographic  work  at 06 

Townsend,  Mont.,  hydrographic    work 

near 20 

rating  table  for  Missouri  River  near. .     170 

Trott,  F.  P.,  measurements  by 101, 108 

Troublesome  Creek,  Colorado,  measure- 

mentsof OB 

Trout  Creek  at  Pinnacle,  Colo.,  measure- 

mentsof 06 

Truckee  River,  measurements  of,  at  Ne- 

vada-CaUfomia  State  line. . .  112-118 

measurements  of,  at  Tahoe,  Cal 111-112 

atVista.Nev 113-114 

rating  table  for,  at  Nevada-California 

Statellne 175 

at  Tahoe,  Cal 175 

atVista.Nev 175 

Tu  junga  River,  California,  measurements 

of 167 

Tulare  County,  Cal.,  rainfall  in 160 

Tule  River  near  Portersville,  Cal.,  meas- 
urements of 157-168 

rating  table  for 178 
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Tuolumne  County,  Cal. ,  rainfoU  in 100 

Tuolumne  River,   California,   meaanre- 

mentsof 146-U7, 148, 107 

rating  table  for,  at  Lagrange,  Cal —      178 
Turlock  Canal  at  Lagi-ange,  Cal.,  meas- 

urementflof ISO 


17. 


Uinta,  Utah,  hydrograpfaic  work  near. . .  \22 

rating  table  for  Weber  River  near ...  176 
Uinta  River,  meafiurements  of,  at  Fort 

Duchesne,  Utah 85-88 

measurements  of,  at  Ouray  School, 

Utah , 86-87 

near  Whiterocks,  Utah 84 

rating  table  for,  at  Fort  Duchesne, 

Utah 174 

at  Ouray  School,  Utah 174 

near  Whiterocks 173 

Umatilla  River  at  Gibbon,  Oreg.,  meas- 

urementsof 137 

rating  table  for 177 

Uncompahgi-e  River  at  Delta  and  Mont- 
rose, Colo. ,  measurements  of . .  08 
Union  Gap,  Wash.,  hydrographic  work 

at 136 

rating  table  for  Taklma  River  at 177 

United  States  Engrineers,  aid  by 20 

Upper  Lake,  California,  rainfall  at 10» 

Utah  Light  and  Power  Company,  aid  by.  121 


V. 


Valentine,  Nebr.,  hydrographic  work  at.       25 

Van  Cleave,  L.  F.,aid  by fti 

Ventura  County,  Cal.,  rainfall  in 169 

Verde  River  near  McDowell,  Ariz.,  meas- 
urements of 10^108 

Verdigris  (;?i*eek  alwve  Niobrara,  Nebr., 

mcasuremontsof 43 

Verdigris  River   near    Liberty,  Kans , 

measurements  of 56^57 

rating  table  for 172 

Vernal,  Utah,  hydrographic  work  near .  83-84 

rating  table  for  Ashley  Creek  near. . .  173 
Victorville,  Cal.,  hydrographic  work  at.  lfi»-160 
Vista,  Nev.,  hydrogi-aphio  work  at 113-114 

rating  table  for  Truckee  River  at 175 

W. 

Waco,  Tex.,  hydrographic  work  at 58-60 

rating  table  for  Bi'azos  River  at 173 

Ware,  W.  J.,  moasui*ements  by 138,139, 

140,141,142 
Wai'maprings,  Cal.,  hydrographic  work 

near 163-164 

Warren,  A.  K.,  aid  by 158 

Washington    (northwestern),  discharge 

measurements  made  in 142 


I'age. 
Watertown,  8.  Dak.,  hydrographic  work 

near 24 

Watumna    ditch,    California,   measure- 
ments of 167 

Weber  River  near  Uinta,  Utah,  meas- 

urementsof VH 

rating  table  for 176 

Weiaer,  Idaho,  hydrographic  work  near .  129-19U 
rating  table  for  Weiser  River  near..     176 
Weiser  River  near  Weiser,  Idaho,  meas- 
urements of 129-i;» 

rating  table  for 176 

Weldon,  Cal.,  rainfall  near,  at  Taylor's 

ranch W 

Woflch,  J.,  aid  by 98 

Wostby,  Q.  C,  measurements  by 131, 13S 

Western  Qulf  drainage  basin,  measure- 

mentsin 58-88 

West  Qallatin    River,  near  Salesville, 

Mont.,  measurements  of 16-17 

rating  table  for 170 

White  River,  Colorado,  features  of  .i....      91 

measurements  of,  at  Meeker,  Colo 91-M 

near  Buckley,  Wash 138 

Whiterocks,  Utah,  hydrographic  work 

near 84-85 

rating  table  for  Whiterocks   River 

near 173 

Whiterocks    River     near    Whiterocks, 

Utah,  measurements  of 85 

rating  table  for 173 

Whitewater,  Colo.,  hydrographic  work 

at 94-95 

Wiley,  A.  J.,  station  established  by 127 

Williams  Fork  at  Hamilton,  Colo.,  meas- 

urementsof 98 

Willis,  R.  H. ,  measurements  by S8 

Willow  Creek  near  Standish,  Cal.,  meas- 
urements of lis 

Wolaver,  J.  M.,aid  by 98 

Woodfords,  Cal.,  hydrographic  work  at.  109-110 
iiiting  table  for  West  Fork  of  Carson 

River  at 175 

Wymore,  Nebr.,  hydrograp)iic  work  at . .      4S 

Y. 

Yakima    River,    measurements    of,    at 

Kiona,Wash 1« 

measnrementBof,  at  Union  Gap,  Wash.  19 

rating  table  for,  at  Kiona,  Wash ITT 

at  Union  Gap,  Wash 177 
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THE  MOTIONS  OF  UNDERGROUND  WATERS. 


By  Charles  S.  Slichteb, 


CHAPTER   I. 

ORIGIX  AND  EXTENT  OF  UNDERGROUND  WATERS. 

All  uDdeixroimd  waters  have  their  origin  in  rainfall.  A  part  of 
the  rainfall  immediately  runs  oEE  the  surface  of  the  ground  into  the 
streams  and  rivers,  just  as  the  rain  is  diverted  by  the  roof  of  a  house 
into  the  gutters  and  spouts.  Another  portion  of  it  is  absorbed  tem- 
porarily by  the  sui'face  soil,  but  is  again  retnmed  to  the  atmosphere 
by  evaporation,  either  directly  or  through  the  agency  of  vegetation. 
A  third  portion  penetrates  the  lower  levels  of  the  soil,  there  to  become 
a  part  of  the  great  mass  of  undeigroimd  water  and  help  to  furnish 
the  perennial  supply  of  streams  and  lakes,  of  springs  and  wells,  and 
to  take  part  in  geologic  work  of  the  most  profound  importance. 


In  its  downward  course  tlirough  the  soil  the  rain  water  soon  reaches 
a  level  at  which  the  soil  is  completely  saturated.  The  surface  of  this 
saturated  zone  is  known  as  the  water  table  or  water  plane.  It  is  the 
water  existing  in  the  soil  or  rocks  below  this  water  table  which  is 
usually  included  in  the  term  underground  water.  Above  the  zone  of 
saturation  the  soil  usually  contains  a  large  percentage  of  moisture, 
which  plays  a  most  important  pavtin  the  growth  of  pbints  and  in  the 
physical,  chemical,  and  biological  phenomena  of  the  soil.  The  con- 
sideration of  the  phenomena  in  this  nonsaturated  portion  of  the  soil 
does  not,  however,  come  within  the  scope  of  this  paper. 

The  depth  of  the  water  table  below  the  sui-faceof  the  ground  varies 
mnch  in  different  localities.  In  regions  of  copious  rainfall  it  is 
usually  but  a  few  feet  below  the  surface.  In  arid  regions  its  depth 
may  be  measured  in  hundretis  of  feet.     In  general  the  water  table 
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follows  contours  very  similar  to  those  of  the  land  surface,  but  its 
undulations  and  slopes  are  of  much  less  magnitude  than  those  of  the 
surface  of  the  ground.  This  is  shown  in  the  ideal  section  forming 
fig.  1.  A  region  in  which  the  water  table  lies  at  great  depth  below  the 
surface  of  the  ground  is,  of  course,  a  region  of  deep  wells.  A  local- 
ity where  the  water  table  coincides  with  the  surface  of  the  ground  is 
a  swamp  or  marsh. 

DEPTH  OF  GROUND  WATER. 

The  lowest  theoretical  limit  at  which  ground  waters  can  exist  is 
reached  when  the  pressure  in  the  rpcks,  due  to  the  weight  of  the 
superincumbent  material,  is  so  enormous  that  all  cavities  and  pores 
in  the  rock  are  completely  closed.  This  limit  has  been  shown  by 
Professor  Van  Hise  to  be  at  a  depth  of  approximately  6  miles. <»  The 
region  above  this  depth  Van  Hise  has  distinguished  as  the  zone  of  frac- 
ture, for  in  it  pressures  and  stresses  result  in  the  actual  breaking  and 
fracturing  of  the  rock.  The  region  below  this  depth  has  been  called 
by  Van  Hise  the  zone  of  flowage,  for  in  it  the  enormous  pressures  will 
not  permit  the  formation  of  cracks  and  cavities,  and  the  rocks,  when 
transformed  bj''  stresses,  must  actually  flow  like  clay  under  the  pres- 
sure of  the  hand.  Adopting,  then,  this  fundamental  classification  of 
Van  Hise,  we  may  say  that  the  lower  limit  of  the  existence  of  ground 
water  is  found  when  we  reach  the  lower  boundary  of  the  zone  of  frac- 
ture. This  limit,  however,  refers  primarily  to  the  geologic  work  of 
ground  waters  and  not  to  the  practical  limit  of  its  occurrence  in  quan- 
tities sufficient  for  economic  uses,  for,  as  will  be  seen  later,  the  princi- 
pal zones  from  which  underground  water  is  actually  recoverable  in 
useful  quantities  are  almost  completely  confined  to  the  domain  of  sedi- 
mentary rocks  and  surface  deposits.  Even  the  mineral  and  thermal 
springs  from  beds  of  crystalline  or  metamorphic  rocks  ai"e  from  a  level 
much  above  the  geologic  limit  of  depth. 

TOTAL  AMOUNT  OF  UNDERGROUND  WATER. 

The  amount  of  ground  water  within  the  crust  of  the  earth  is  enor- 
mous; The  writer  estimates  the  entire  amount  to  be  about  565,000 
million  million  cubic  yards,  or  about  430,000  million  million  cubic 
meters.  He  has  arrived  at  this  result  by  considering  that  the  geologic 
limit  of  the  existence  of  ground  water  is  at  an  average  depth  of  6 
miles  below  the  surface  of  the  land  and  5  miles  below  the  floor  of  the 
ocean.  The  land  surface  and  wat«r  surface  he  has  assumed  to  be 
52,000,000  square  miles  and  144,700,000  square  miles,  respectively. 
The  average  pore  space  of  the  surface  rocks  which  is  occupied  by 
water  or  moisture  he  has  taken  as  10  per  cent  of  their  total  volume. 
He  believes  that  this  estimate  of  10  per  cent  is  too  large  rather  than 
too  small.     It  forms,  however,  a  convenient  basis  for  the  estimates. 


aPrinciplefl  of  North  Ameri<-an  pre-Cambrian  geology,  by  C.  R.  Van  Hise:  Sixteenth  Ann. 
Kept  U.  S.  Geol.  Survey,  Pt.  1, 1896,  p.  583. 
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According  to  these  estimates,  the  total  amount  of  underground 
water  is  sufficient  to  cover  the  entire  surface  of  the  earth  to  a  uni- 
form depth  of  from  3,000  to  3,500  feet.  Assuming  a  mean  depth  of 
the  ocean  of  12,000  feet  leads  to  the  conclusion  that  the  total  amount 
of  oceanic  water  is  about  1,800,000  million  million  cubic  yards,  so 
that  the  total  quantity  of  ground  water  is  nearly  one-third  the  amount 
of  the  oceanic  water. 

Former  estimates  of  the  quantity  of  underground  water  the  writer 
believes  to  be  entirely  too  large.  The  most  frequently  quoted  estimate 
is  that  of  Achille  Delesse.<*  He  estimates  that  the  average  amount  of 
water  in  the  surface  rocks  is  5  per  cent  by  weight  or  12^  per  cent  by  vol- 
ume. He  supposes  that  the  increase  of  temperature  in  the  interior  of 
the  earth  (1°  C.  for  100  feet)  would  limit  the  existence  of  water  in  the 
liquid  form  to  a  depth  of  3,300  meters  if  it  were  not  for  the  increase 
of  pressure  due  to  this  great  depth.  Allowing  for  this,  Delesse  esti- 
mates that  liquid  water  may  exist  at  a  depth  of  18,500  meters  and  at 
a  temperature  of  600°  C.  These  considerations  lead  him  to  the  enor- 
mous estimate  of  1,530,000  million  million  cubic  yards  (1,175,089  mil- 
lion million  cubic  meters).  This,  he  says,  is  one  nine  hundred  and 
twenty-first  of  the  volume  of  the  globe,  which  is  nearly  equal  to  Beau- 
mont's estimate  of  the  volume  of  the  sea,  one  eight  hundred  and 
twenty-seventh  of  the  the  earth's  volume. 

The  discovery  of  Van  Hise  that  pores  can  not  exist  in  the  rocks  at 
a  depth  much  greater  than  10,000  meters  requires  us  to  throw  out 
thfese  older  estimates  based  upon  the  temperature  gradient  of  the 
earth's  crust. 

PERMEABILITY  OF  ROCKS. 

It  has  been  tentatively  assumed  that  all  rocks  are  pervious  to  water. 
In  a  very  general  sense  this  may  be  said  to  be  the  case.  Practically 
all  rocks,  even  those  of  greatest  strength,  are  not  entirely  solid  masses 
of  matter,  but  instead  are  collections  of  discrete  particles  and  crystals 
more  or  less  perfectly  cemented  and  compacted  together.  This  fact 
is  much  better  understood  when  it  is  remembered  that  all  except 
igneous  rocks  were  at  one  time  deposits  laid  down  on  the  bottom  of 
the  sea  by  rivers  and  currents.  These  sediments  may  in  time  be 
changed  to  sedimentary  rocks,  and  the  sedimentary  rocks  in  turn  be 
changed  to  harder  and  more  compact  metamorphic  and  ciystalline 
rocks,  yet  the  original  granular  character  of  the  mass  is  rarely  com- 
pletely lost,  even  in  its  changed  condition,  and  the  open  texture  per- 
sists, in  some  degree,  forever.  The  small  spaces  or  pores  between  the 
rock  particles  are  usually  occupied  by  water. 

In  building  the  St.  Gothard  tunnel  the  rocks  encountered  from  the 
southern  end  were  "principally  mica-schist,  hornblende  rock  and 
gneiss  containing  more  hornblende  and  mica  and  quartzite,"  yet  the 

a  Boll.  Soc.  gtol.  France,  second  series.  Vol.  XIX,  1861-62,  p.  64. 
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contained  water  was  so  great  that  the  grade  of  the  tunnel  had  to  be 
changed  from  1 : 1,000  to  1 :  500  in  order  to  obtain  proper  drainage.^ 

A  portion  of  the  underground  water  may  be  found  in  the  larger 
cracks  and  crevices  of  the  rocks,  but  by  far  the  larger  portion  exists  in 
the  minute  pores  and  openings  between  the  rock  particles  themselves 
or  in  the  small  interstices  between  the  separate  grains  of  the  soil. 

POROSITY  OP  ROCKS  AND  SOILS. 

The  fractional  part  of  a  rock  or  of  soil  which  is  occupied  by  open 
spaces  or  voids  determines  its  porosity.  Thus,  if  a  gallon  of  sand  will 
hold,  when  saturated,  three-tenths  of  a  gallon  of  water,  the  porosity 
of  the  sand  is  said  to  be  30  per  cent,  three-tenths  of  its  volume  being 
made  up  of  pores  between  the  grains  of  sand.  Likewise,  if  a  cubic 
foot  of  sandstone  will  hold,  when  saturated,  one-quarter  of  a  cubic 
foot  of  water,  the  sandstone  is  said  to  have  a  porosity  of  25  per  cent, 
for  one-fourth  of  its  volume  is  pore  space  or  voids. 

The  following  table  (I)  contains  several  determinations  of  the 
porosities  of  Wisconsin  building  stones,  made  by  Mr.  E.  R.  Buckley, 
State  geologist.  They  are  probably  the  most  carefully  made  deter- 
minations yet  published.  Special  attention  is  called  to  the  fact  that 
all  of  the  rocks  listed  in  the  table  are  building  stones  and  that  the 
important  water-bearing  rocks  naturally  show  higher  porosities  than 
the  more  compact  of  these.  From  the  table  it  is  seen  that  the  amount 
of  open  or  unoccupied  space  in  these  building  stones  varies  from  about 
1  part  in  400  for  the  Montello  granite  to  more  than  1  part  in  4  for 'the 
Dunnville  sandstone.  It  is  worthy  of  remark  in  this  connection  that 
the  Montello  granite  was  selected  for  the  sarcophagus  of  the  tomb  of 
Gen.  U.  S.  Grant,  because  comparative  tests  showed  it  to  be  the 
strongest  granite  in  this  country.  Its  porosity  here  given  (about  one- 
fourth  of  1  per  cent)  shows  that  even  the  strongest  rocks  are  measur- 
ably porous. 

TABLE  I. 

Porosities  of  Wisconsin  building  stones j  as  determined  by  E.  R,  Buckley,  State 

geologist. 


Kind  of  stone. 


Name  of  quarry. 


ArenLge 

poroeity 

of  two 

specimens. 


Granite Berlin  (WteJ  Granite  Co 0.3S4 

Do Montello  (WiSj)  Granite  Co 0.2«7 

Niasrara  limestone Marblehead  (Wis.)  Lime  and  Stone  Co 0.77 

Do Story  Bros.,  Wauwatosa,  Wis 6.4 

Lower     Magnesian  !  Bridgeport,  Wia 18.19 

limestone.  | 

Sandstone Chici^o  and  Northwestern  Railwav. ,  Ableman,  Wis 6, 6 

Do Bass  Island  (Wis.)  and  Lake  Superior  Sandstone  Co.,  Ash- I  au.7 

land.  Wis.  i 

Do Dunnville,  Wis 38.« 

«i Tunneling,  Explosive  Compounds,  and  Bock  Drills,  by  Henry  S.  Drinker,  New  York,  lh7«\ 
p.  276. 
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The  porosity  of  quai*tz  sand  will  usually  vary  between  30  and  40 
per  cent,  and  that  of  clay  loams  between  40  and  50  per  cent,  depending 
upon  the  variety  of  sizes  in  the  mixture  and  the  manner  of  packing 
the  particles. 

MOTION  OF  THE  WATER. 

In  general  the  water  contained  in  the  porous  soils  and  rocks  is  not 
stationary,  but  possesses  an  exceedingly  slow,  although  perfectly 
definite,  motion.-  The  best  e\idence  of  this  is  supplied  by  geology, 
which  shows  that  nearly  all  of  the  rocks  have  been  vastly  changed  by 
the  work  of  underground  waters.  Enormous  amounts  of  material 
have  been  slowly  deposited  in  the  pores  of  loose  sandstones  and  lime- 
stones, until  they  have  been  converted  into  strong  and  nearly  imper- 
vious rocks.  Professor  Van  Hise  estimates  that  thousands  of  cubic 
miles  of  dissolved  quartz  have  been  deposited  by  the  slowly  moving 
ground  waters  in  sands  and  sandstones,  until  in  some  instances  the 
latter  have  been  converted  into  solid  quarlzite.^  Almost  any  specimen 
of  rock,  especially  if  examined  in  thin  sections  under  the  microscope, 
will  show  some  evidence  of  the  work  of  moving  ground  watera.  In 
many  cases  broken  and  worn  fragments  of  crystals  will  be  observed 
to  have  been  patched  and  mended  and  added  to  until  this  so-called 
"secondary  growth"  has  become  a  most  important  part  of  the  rock. 
In  other  cases  cementing  material  and  minerals  not  originally  present 
are  found  distributed  throughout  the  rock  in  great  abundance. 
Indeed  the  solution,  transportation,  and  redepositing  of  material 
through  the  agency  of  ground  waters  is  a  geologic  fact  of  profoundest 
importance,  and  is  in  evidence  everywhere  within  the  surface  rocks  of 
the  earth. 

CAUSE  AND  RATE  OF  MOVEMENT. 

The  cause  of  the  motion  of  water  through  a  porous  medium  is  the 
same  as  the  cause  of  the  water  movement  through  the  pipes  and  con- 
duits of  a  water-supply  plant  of  a  city — the  difference  of  pressure 
from  point  to  point.  The  difference  in  pressure  in  the  case  of  ground 
waters  is  nearly  always  due  to  gravity  alone.  The  water  moves  in 
the  underground  current  for  the  same  reason  that  water  moves  in  the 
surface  streams — it  flows  from  a  higher  to  a  lower  level. 

The  rate  of  the  movement  of  water  through  a  porous  soil  or  rock 
depends  upon  several  important  elements,  which  may  be  enumerated 
as  follows:  (1)  The  size  of  the  pores  in  the  water-bearing  medium,  the 
capacity  to  transmit  water  being  enormously  greater  for  large  pores 
than  for  small  pores;  (2)  the  porosity  of  the  material,  the  flow  being 
much  greater  for  high  porosity  than  for  low  porosity,  other  things 
being  equal;  (3)  the  pressure  gradient,  or  the  chalige  in  the  pressure, 
or  head,  per  unit  of  length  measured  in  the  dii'ection  of  the  motion, 

« Earth  znorements;  presidential  address  of  C.  R.  Van  Hise:  Trans.  Wisconsin  Acad.  Sci..,  Vol. 
XI,  lfi96,  p.  511. 
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the  flow  being  greater,  of  course,  for  high  gradients  thau  for  low 
gradients ;  and  (4)  the  temperature  of  the  water,  the  flow  being  notice- 
ably greater  for  high  temperatnres  than  for  low  temperatures. 

THE   LAWS  OP  FLOW. 

Many  experimenters  have  attempted  to  discover  the  exact  law  fol- 
lowed by  water  when  traversing  a  jwrous  medium,  and  to  express 
tliat  law  by  means  of  a  mathematical  formula.  The  earliest  attempt 
to  deduce  such  a  law  was  made  in  1856  by  a  Frenchman  named 
Darey,"  who  announced  that  the  flow  of  water  in  a  certain  direction 
through  a  column  of  soil  is  proportional  to  the  difference  in  pressure 
at  the  ends  of  the  column  and  inversely  proportional  to  the  length  of 
the  column.     According  to  this  law,  doubling  the  length  of  ihc  soil 


Flo.  S.— Dlagnua  lllostratlng  Darcy'e  Uw  ot  tbe  flow  ol  water  throogh  a  colnnm  of  soil.  The 
lengili  ol  the  soil  colamn  iacase  a  laCD,  end  thediffereoce  {npreaenrekt  Iheendsortliecol- 
amn  b  A  B.  In  use  b  the  length  of  the  boU  column  (C  D')  la  ODe-h&U  olCDat  case  a,  while  the 
preaBuredlflereaee<A'B')is  theumeuABotaaen.  Therefore.  accordiDg  to  Dercy'slaw, 
the  flow  In  cute  b  U  twice  that  In  case  a.  Likewise  tlie  Bow  In  case  r  lstwjoethstlnc«Bea.sli]M 
tbeBollFolnmnliof  the  umelenfrtbulncuea,  while  the  preamre  difference  (A"  B">  Is  twice 
A  B  of  esse  a.  The  amoanta  of  the  flows  In  esses  b  sod  rkre  equal  t}e«cb  other.  lor  the  length 
of  the  column  of  soil  and  thn  preeanre  difference  are  each  double  thow  of  case  b,  which,  accord- 
IdEC  to  Darcf'a  law.  makes  the  flows  equal. 

column  and  keeping  the  water  pressure  the  same  at  the  ends  will 
result  in  halving  the  flow,  while  doubling  the  pressure  differences  at 
the  ends  of  the  column  and  keeping  the  length  of  the  column  the 
same  will  result  in  doubling  the  flow.  These. facts  are  illustrated  in 
fig.  2.     Darey  expressed  his  conclusions  by  the  following  formula: 

.■=i-|,  (,) 

in  which  v  stands  for  the  velocity  of  the  moving  ground  water,  p  the 
difference  in  pressure  at  the  ends  of  the  column  of  soil  (measured 
usually  by  the  height  of  the  water  column,  as  in  flg.  2),  h  the  length 
of  the  column,  and  t  a  constant  depending  upon  the  character  of 

iLesfoiilalnespnbllqneedelarUledeDlioii.byH.Darc]',  Paris,  laee. 
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the  soil,  especially  upon  the  size  of  the  soil  grains,  which  must  l3e 
experimentally  determined  in  each  ease  by  the  use  of  apparatus  sim- 
ilar to  that  shown  in  fig.  2. 

Numerous  other  experimentei's  have  investigated  the  same  problem, 
with  results  substantially  the  same.  Among  the  most  important  of 
these  is  the  result  of  an  American  engineer,  Mr.  Allen  Ilazen,^  whose 
conclusions  are  expressed  by  the  following  formula : 


r=cJ2j(0.70+0.030, 


(2) 


in  which  v  is  velocity  of  the  water,  in  meters  daily,  in  a  solid  column 
of  the  same  area  as  that  of  the  sand,  c  is  a  constant  factor  which 


Inlet 


Overflow 


■?* 


-      -       Water     - 


.LOSS  of 
•♦he«<J 


Fxo.  3.— Hftzen^B  experimental  filter  for  the  determination  of  the  laws  of  flow  of  water  through 
sand  and  the  evaluation  of  the  transmission  constant  of  the  same.  The  length  of  the  soil  column 
must  be  measured  between  the  points  at  which  the  pressure  gages  enter  the  large  cylinder  filled 
with  sand  or  other  material  subject  to  experimentation. 

Hazen's  experiments  indicate  to  be  approximately  1,000,  d  is  the 
"effective  size"  of  sand  grain  (measured  in  millimeters),  which  is  such 
that  10  per  cent  of  the  material  is  of  smaller  grains  and  90  per  cent 
of  larger  grains  than  the  size  given,  h  is  the  loss  of  head,  I  is  the 
thickness  of  sand  through  which  water  passes,  and  t  is  the  tempera- 
ture on  the  centigrade  scale.  Hazen  states  that  the  loss  of  head 
should  be  measured  from  points  just  inside  the  ends  of  the  soil  column, 
as  is  shown  in  the  accompanying  illustration  of  his  apparatus,  fig.  3. 


a  Some  physical  properties  of  sands  and  gravels,  by  Allen  Hazen:  Rept.  Massachusetts  State 
Board  of  Health,  1802,  p.  541. 
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Ilazen's  work  has  been  the  basis  on  which  the  estimates  of  American 
engineers  have  been  fonnOeil  and  has  l)ecome  standard. 

Prof.  F.  II,  King,  in  a  long  series  of  oaiefnlly  conducted  cxpt-ri- 
ments,  showed  that  the  flow  of  water  may  increase  somewhat  faster 
than  the  pressure."  The  formulas  given  herewith,  however,  are 
quite  accurate  enough  for  all  engineering  purposes  to  which  they 
properly  apply,  although  the  refinement  of  a  secon<1  approximation 
may  result  in  a  slieht  modification. 

In  another  paper*  the  writer  has  j?ivpn  an  expression  for  the  flow  ot 
water  or  other  fluid  through  a  column  of  soil  made  up  of  uneeniented 
graius  of  nearly  niiiform  size  ami  of  a  well-rounded  or  approximately 
spherical  form.  It  was  there  shown  that  a  mass  of  spheres  thrown 
together  in  a  haphazard  way  will  present  great  variety  in  the  anionnt 


of  open  space  or  porosity  within  the  mass.  The  value  of  the  pon>sity 
is  shown  to  be  independent  of  the  size  of  the  grains  but  dependent 
merely  ui>on  the  manner  of  packing.  The  minimum  porosity  of  a 
raasn  of  spheres,  or  the  porosity  when  the  spheres  are  packed  in  the 
most  compact  nmnner  [wssible,  was  shown  to  Ix-  25.05  per  cent  of  the 
whole  spafre  occupiwl  by  the  spheres.  The  maximum  porosity  that  is 
probable  in  a  mass  of  spheres  was  shown  to  In-  47.64  per  cent  of  the 
whole  space  occnpied. 

If  a  quantity  of  common  shot  beponretl  into  a  glass  and  the  amount 
of  open  space  l)etween  the  shot  lie  determined  by  measuring  the 

nPrlnclplr*  and  r.inditioim  of  llie  moTemeutB  i>f  (rround  water,  by  T.  H,  Kinff  Ntnetwnth 
Ann.  Kept.  U.  8.  Gpol,  Snrvej-,  Pt.  II.  ItWB.  p.  Sn. 

ftThporetical  InTestltmtlon  of  the  motion  otirmniid  wstern.liy  ('.  S.Sllchter  Klnetrentb  Ann. 
Rept.  V.  S.  Oeol.  Survey,  Pt.  U,  IWW.  p.  -JtS. 
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quantity  of  wnter  requii-ed  to  fill  the  pores  between  the  shot,  it  will 
be  found  that  the  resulting  porosity  will  be  well  within  the  limits  just 
Riven.  It  will  also  be  found  that  the  porosity  will  vary  greatly  if 
different  methods  be  used  in  ftltin^r  the  glass,  but  that  it  is  possible 
to  obtain  the  same  porosity  with  small  shot  as  with  large  shot.  The  ' 
pores  between  the  shot  will  be  seen  to  be  somewhat  triangular  in 
form,  as  shown  in  figs.  4  and  5,  and  they  are  both  lai^er  in  diameter 
and  shorter  in  length  for  a  packing  of  spheres  having  a  large  porosity 
than  they  are  for  a  packing  of  low  jtorosity.  Thievery  important  ele- 
ment in  the  transmission  capacity  of  a  soil  the  writer  has  attcmpt.ed  to 
take  propi.T  account  of  in  the  derivation  of  the  formula  given  on  page 
24-     The  individual   grains  in  a   ma»s  of  sand  are  not,  of  course, 


FiQ.  5.— Unit  elemenl  oF  tbei>are  space  inauutsBof  Bphvres  jncked  iri  the  muHl  compact  man- 
ner possible,  being  a  plaster  <a«t  «f  the  Interior  o(  the  salid  offlg.  4.  By  piling  up  a  nnmberof 
aulidBllke  this,  with  their  aimUar  lacea  in  contact,  the  coDtlDDoas  pores  la  a  mastiof  spheres 
would  be  represented. 

exactly  spherical  in  form,  but  it  is  true  that  the  length,  shape,  and 
number  of  the  pores,  ami  other  factors  affi-cting  the  transmission 
cai)aeity,  are  quite  similar  in  a  waterworn  sand  to  those  found  in  a 
mass  of  shot  of  proper  size.  Small  variations  in  the  shape  of  the 
particle.s  have  little  or  no  effect  on  the  i-esult. 

MECHANICAL  ANALYSIS  OK  SOILS. 

A  water-washed  quartz  sanil  when  viewed  under  tlie  microscope 
looks  very  like  a  mass  of  common  gravel  or  a  heap  of  cobblestones. 
PI.  I,  taken  from  the  i-eport  of  E.  R.  liucklej.  State  geologist  of 
\Visconsin,  on  Wisconsin  building  stones,  illustrates  the  general 
appearance  very  well.     Soils  and  sands  which  have  been  deposited  by 
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running  water  are  often  well  sorted  as  to  size,  but  in  general  a  natu- 
rally occurring  deposit  is  to  be  regarded  as  a  mixture  of  grains  of  a 
great  variety  of  sizes.  It  therefore  becomes  necessary  to  determine 
the  extent  to  which  grains  of  the  various  sizes  are  present  in  any 
sample  and  to  be  able  to  express  the  results  in  a  convenient  way. 

The  determination  of  the  structure  of  the  soil  is  known  as  soil 
analysis,  or,  more  properly,  as  the  mechanical  analysis  of  soils.  In 
order  to  compare  one  soil  with  another  as  to  its  capacity  to  transmit 
water,  it  is  necessary  to  have  some  way  of  arriving  at  a  mean  or  aver- 
age-sized grain  which  it  is  appropriate  to  associate  \vith  each  sample. 
This  mean  diameter  is  known  as  the  effective  size,  and  is  such  that  if 
all  grains  were  of  that  diameter  the  soil  would  have  the  same  trans- 
mission capacity  that  it  actually"  has.  Hazen's  method  of  determin- 
ing the  effective  size  consists  in  first  separating  or  analyzing  the  sand 
or  soil  into  several  grades  by  use  of  sieves  of  known  mesh.  The 
effective  size  is  determined  from  the  dimensions  of  the  mesh  of  a 
sieve  which  will  permit  10  per  cent  of  the  sample  to  pass  through  it, 
but  will  retain  the  other  90  per  cent.  That  is,  in  any  soil,  10  per  cent 
of  the  grains  are  smaller  than  the  effective  size  and  90  per  cent  are 
larger. 

In  order  to  give  expression  to  the  variety  of  sizes  present  in  a  sam- 
ple, Hazen  introduces  a  number  known  as  the  iiri if ormity  coefficient 
To  determine  this  magnitude,  firet  find  the  size  of  sand  grain  which 
is  such  that  60  per  cent  of  the  material  is  of  smaller  grains  and  40  per 
cent  of  larger  grains.  This  result,  when  divided  by  the  effective 
size  of  soil  grain  of  the  entire  sample,  gives  the  uniformity  coefl5- 
cient.     Thus,  if  60  per  cent  of  a  sample  be^  finer  than  0.62  mm.  and 

0.62 
10  per  cent  be  finer  than  0.25  mm.,  the  uniformity  coefficient  is  rhi^^ 

or  2^.  Hazen  concludes  from  his  experimental  work  that  the  10  per 
cent  of  small  grains  in  a  sample  of  a  natural  sand  or  soil  has  the  same 
influence  on  the  rate  of  flow  of  water  as  the  90  per  cent  of  large  grains, 
provided  the  uniformity  coefficient  does  not  exceed  6. 

To  illustrate  Ilazen's  method,  the  analysis  and  diagram  (fig.  6)  on  the 
next  page  are  reprinted  from  his  paper  in  the  report  of  the  Massachu- 
setts State  board  of  health  for  1802,  page  547.  A  curve  similar  to  the 
one  here  reproduced  {^g.  6)  should  be  drawn  for  each  analysis,  so  that 
the  points  of  crossing  of  the  10  per  cent  and  the  60  per  cent  lines  can 
be  determined;  from  the  ordinates  of  these  the  effective  size  and  the 
uniformity  coefficient  arc  derived. 

Weight  [of  sample],  dry,  110.9  grams.  It  was  put  into  a  series  of  sieves  in  a 
mechanical  shaker  and  given  100  turns  (equal  to  about  700  single  shakes).  The 
sieves  were  then  taken  apart,  and  the  portion  passing  the  finest  sieve  weighed. 
After  noting  the  weight,  the  sand  remaining  on  the  finest  sieve  but  passing  all  the 
coarser  sieves  was  added  to  the  first  and  again  weighed,  this  process  being  repeated 
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rmtil  all  the  sample  was  upon  the  scale,  weighing  110.7  grams,  showing  a  loss  by 
handling  of  only  0.2  gram.     The  figures  were  as  follows: 


Sieve 
marked. 


190. 
140. 
100. 

eo.. 

40.. 
20-. 
10.. 
6... 


Size  of  sei>- 
aration  of 
this  sieve. 


I  Millimeters. 
0.105 
0.1.35 
0.1M2 
0.:320 
0.4« 

o.m 

2.01 
8.90 


Quantity    .  Per  cent  of 


UI  8KUU 

passing. 

weight. 

(iramg. 

0.5 

0.5 

1.3 

1.2 

4.1 

3.7 

23.2 

21.0 

58. 7 

51.2 

89.1 

80.5 

104.6 

94.3 

110.7 

100.0 

Plotting  the  figpires  [in  columns  3  and  4] ,  we  find  from  the  curve  that  10  and 
60  per  cent  respectively  are  finer  than  .25  and  .83  millimeter,  and  we  have  for  the 
effective  size,  as  described  above,  .25  and  for  the  uniformity  coefficient  2.5. 

The  most  promising  method  of  soil  analysis  for  the  purpose  of  de- 
termining its  transmission  capacity  is  that  devised  by  Professor  King. 


/4f  M/LUMeTEffS 


Fig.  6.— Diagram  illustrating  Hazen^s  method  of  making  mechanical  analyses  of  soils. 

The  analysis  is  accomplished  without  the  use  of  sieves,  by  means  of 
an  apparatus  known  as  King's  aspirator.  In  this  method  the  effective 
size  is  determined  by  measuring  the  time  required  for  the  flow  of  a 
known  amount  of  air  through  the  sample,  the  measurements  being 
made  under  a  known  pressure.  It  seems  that  the  results  yielded  by 
this  method  are  much  more  concordant  than  those  given  by  other 
methods,  and  the  apparatus  deserves  a  thorough  test  by  engineers 
interested  in  soil  analysis.^ 


a  A  new  method  for  the  mechanical  analysis  of  soils,  by  F.  H.  King:  Fifteenth  Ann.  Rept. 
Agr.  Exp.  Station  Univ.  Wisconsin,  Madison,  1888,  p.  123. 
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THE  AUTHOR'S  FORMULA  FOR  DETERMININO  FLOW. 

The  formula  which  the  writer  has  devised  for  determining  the  flow 
of  water  through  a  column  of  sand  is  as  follows: 


(2=0.2012 


MhK 


cubic  feet  per  minute. 


(3) 


In  this  formula  q  stands  for  the  quantity  of  water  transmitted  by 
the  column  of  sand  in  one  minute;  p  is  the  difference  in  pressure  at 
the  ends  of  the  columns,  or  the  head  under  which  the  flow  t>akes  place, 
measured  in  feet  of  water;  s  is  the  area  of  the  cross  section  of  the 
sand  column,  measured  in  square  feet;  h  is  the  length  of  the  column, 
in  feet;  d  is  the  mean  diameter  of  the  soil  grains,  measured  in  milli- 
meters, or  the  so-called  "  effective  size; "  m  is  the  number  which  takes 
account  of  the  friction  between  the  particles  of  water,  and  is  known 
as  the  coefficient  of  viscosity  (it  is  defined  as  the  amount  of  force  nec- 
essary to  maintain  unit  difference  in  velocity  between  two  layers  of 
water  unit  distance  apart;  its  value,  which  decreases  rapidly  with  an 
increase  in  the  temperature  of  the  water,  for  temperatures  from  32° 
to  100°  is  given  in  Table  II,  below) ;  if  is  a  constant  which  depends 
upon  the  porosity  of  the  sand,  and  its  value  for  porosities,  varying 
from  26  to  47  per  cent,  has  been  computed  and  is  given  in  Table  III, 
on  the  opposite  page. 

TABLE  n. 

Variation  of  the  viscosity  of  watery  with  temperature,  and  the  relative  flow  of 
water  of  various  temperatures  through  a  soil,  50°  F.  being  taken  as  the  standard 
temperature. 


\ 

1   Tempera- 
ture. 

Coefficient 

of  vis- 
cosity fi. 

Relative 
flow. a 

Degrees  F. 

32 

0.0178 

0.74 

a5 

0.0168 

0.78 

40 

0.0154 

0.85 

45 

0.0142 

0.02 

50 

0.0131 

1.00 

55 

0.0121 

1.08 

60 

0.0113 

1.16 

65 

0.0105 

1.25 

70 

0.008 

1.84 

75 

0.002 

1.42 

80 

0.087 

1.51 

85 

0.081 

1.62 

9l» 

0.077 

1.70 

ft5 

0.073 

1.80 

100 

0.060 

1.00 

a  "  Relative  flow "  means  flow  at  given  temperature  compai*ed  with  flow  at  50"  F.    It  ia 
expressed  as  a  percentage. 
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TABLE  in. 


Constants  for  various  porosities  of  an  ideal  soU. 


Porosity 
m. 

1 
K. 

Log.JT. 

Dlff. 

Colog.  K, 

Percent. 

0.86 

0.001187 

1.9258 

668 

8.0742 

0.27 

o.ooi3no 

1.8695 

604 

8.1305 

0.28 

0.001517 

1.8191 

490 

8.1809 

0.29 

0.001604 

1.7701 

602 

8.2299 

0.8D 

0.001905 

1.7199 

467 

8.2801 

0.31 

0.002122 

1.6732 

455 

8.3268 

0.82 

0.002356 

1.6277 

430 

8.3728 

0.33 

0.002601 

1.5847 

438 

8.4152 

0.84 

0. 002878 

1.5409 

410 

8.4601 

0.86 

O.O0B163 

1.4999 

407 

8.6001 

0.86 

0.008473 

1.4692 

400 

8.5408 

0.37 

0.003808 

1.4198 

377 

8.5807 

0.88 

0.0U4154 

1.3816 

871 

8.6184 

0.80 

0.004524 

1.8415 

367 

8.6555 

0.40 

0.004922 

i.aore 

353 

8.6922 

0.41 

0.005339 

1.2725 

851 

8.7275 

0.42 

0.005789 

1.2374 

345 

8.7626 

0.43 

0.006867 

1.2029 

339 

8.7971 

0.44 

0.006776 

1.1690 

320 

8.8310 

0.45 

0.007295 

1.1370 

312 

8.8630 

0.46 

0.007888 

1.1068 

329 

8.8042 

0.47 

0.008455 

1.0729 

8.9271 

If  t  stands  for  temperature  of  the  water  Fahrenheit,  the  author's  for- 
mula, in  which  the  coefficient  of  viscosity  has  been  replaced  by  an 
expression  varying  with  the  temperature  similar  to  that  given  in  the 
formula  of  Hazen,  may  be  written  as  follows: 

5=11.3  ^^[1+0.0187(^32)]  cubic  feet  per  minute.  (4) 

It  is  seen  from  the  above  formula  that  the  quantity  of  water  trans- 
mitted by  a  column  of  sand  not  only  depends  upon  the  length  of  the  col- 
umn and  the  head  of  water  as  expressed  by  Darcy's  law,  but  varies  in 
a  most  remarkable  way  with  the  effective  size  of  the  soil  grain,  with 
the  temperature  of  the  water,  and  with  the  porosity.  Since  the  flow 
varies  as  the  square  of  the  size  of  the  soil  grain  this  element  in  the 
formula  has  a  most  important  effect,  as  doubling  the  size  of  the  soil 
grain  will  quadruple  the  flow  of  water.  Thus  the  flow  through  a  sand 
whose  effective  size  of  grain  is  1  mm.  is  10,000  times  the  flow  through 
a  soil  whose  effective  size  of  grain  is  0.01  mm.  The  variation  of  flow 
with  temperature  is  also  important,  as  the  flow  at  70°  F.  is  about 
double  that  at  32°  F.  The  variation  in  porosity  is  quite  as  important 
as  the  variation  in  temperature. 

From  Table  III  it  appears  that  if  two  samples  of  the  same  sand  are 
packed,  one  sample  so  that  its  porosity  is  26  per  cent  and  the  other* 
sample  so  that  its  porosity  is  47  per  cent,  the  flow  through  the  latter 
sample  will  be  more  than  seven  times  the  flow  through  the  former 
sample.  If  the  two  samples  of  the  same  sand  are  packed  so  that  their 
porosities  are  30  per  cent  and  40  per  cent,  the  flow  through  the  latter 
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sample  will  be  about  2.G  times  the  flow  through  the  former  sample. 
These  facts  should  make  clear  the  euormous  influence  of  porosity  on 
flow,  and  the  inadequacy  of  a  formula  of  flow  which  does  not  take  it 
into  account. 

Part  of  the  expression  on  the  right  side  of  formula  (3)  or  (4)  depends 
only  upon  the  character  of  the  soil  through  which  the  water  is  pass- 
ing.    Representing  this  by  h  we  have: 

cP 
A:=0.2012— ^=3/cP,  (5) 

and  the  formula  for  the  flow  becomes 

3=fcf,  (C.) 

which  is  essentially  Darcy's  formula.  The  constant  h  is  the  quantity 
of  water  that  is  transmitted  in  unit  time  through  a  cylinder  of  the 
soil  of  unit  length  and  unit  cross  section  under  unit  diflferenee  in  head 
at  the  ends.  We  shall  frequently  refer  to  fe  as  the  transmission  con- 
stant, or  merely  as  the  constant  of  a  soil. 

It  should  be  especially  noted  that  the  velocity  of  flow  through  a  soil 
for  the  pressure  gradients  and  size  of  grain  that  commonly  occur  is 
exceedingly  slow,  and  much  less  than  might  at  first  be  supi)osed. 
Darton  states  that  the  rate  of  flow  in  the  sands  of  the  Dakota  forma- 
tion, from  which  the  remarkable  artesian  wells  of  South  Dakota  draw 
their  supply,  does  not  exceed  a  mile  or  two  a  year."  Mr.  E.  L.  Rogers 
reported  to  the  Denver  society  of  civil  engineers*  that  American  esti- 
mates agree  with  careful  and  exhaustive  studies  of  French  engineers, 
which  show  the  average  velocity  in  sands  to  be  about  a  mile  a  year, 
or  about  an  eighth  of  an  inch  a  minute.  In  Arizona  the  rate  has  been 
figured  out  as  between  one-fourth  and  one-third  of  an  inch  per  min- 
yte,  while  on  Arkansas  River  above  Dodge,  Kans.,  a  ditch  a  mile 
long  and  5  feet  below  the  water  table  in  the  sand  developed  a  flow  of 
about  three-eighths  inch  per  minute. 


a  New  developments  in  well  boring  and  irrigation  in  eastern  Soath  Dakota,  by  N.  H.  Darton: 
Eighteenth  Ann.  Rept.  U.  S.  Geol.  Survey,  Part  IV,  189T,  p.  609. 
b  Engineering  Becord,  Vol.  XXV,  p.  4^1. 
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TABLE  IV. 

Velocity  of  water  in  sands  of  txirious  effective  sizes  of  soil  gi'ain  and  the  maximtnn 

flotv  or  transmission  coTistant  for  each  soil, 

[Porosity,  32  per  cent:  temperature,  50*  P.    Results  for  other  porosities  can  be  found  by  the  use 

of  Table  V,  and  for  other  temperatures  by  the  use  of  Table  II.] 


1. 

2. 

8. 

4. 

5. 

6.                      7. 

1 

Diameter 

Velocity, 

Velocity, 

Velocity, 

pressure 

mdientlOO 

feet  to  1  mile. 

Maximum 

flow^or 

transmission 

constant,  Ar. 

Logarithm  ' 

of  soil 
grrain. 

pressure    • 
grradientl:!. 

pressure 
fi^radient  1: 1. 

of  numbers  Kind  of  soil, 
in  column  5. 

1 
1 

Miles  per 

Miles  per 

Cu.ft.per 

( 

Mm. 

Ins. per  min. 

year. 

year. 

min. 

1 

0.01 

0.0014 

0.0118 

0.00026 

0.000086 

5.5569 

0.02 

0.a)54 

0.0452 

0.00102 

OAtmu 

6. 1590  1 

Silt. 

0.03 

0.0122 

0.1016 

0.00230 

0.aW8S4 

6.5111 

O.Oi 

0.0218 

0.1807 

0.a>408 

o.oooftn 

6.7610 

0.05 

0.(»40 

0.2823 

0.00638 

0.000901 

6.9648 

0.06 

0.0490 

0.4065 

0.a)918 

0.a)1298 

7.1132 

Very  fine 
sand. 

0.07 

0.0667 

0.5584 

0.01250 

0.0017ft<^ 

7.2471 

0.06 

0.0871 

0.7220 

0.01688 

0.002308 

7.3631  1 

0.09 

0.1103 

0.9147 

0.02066 

0. 002920 

7.4654  . 

0.10 

0.1361 

1.129 

0.02561 

0.008606 

7.5569 

0.12 

0.1961 

1.627 

0.08674 

0.005192 

7.n53  J 

1 

0.14 

0.2668 

2.213 

0.05011 

0.007085 

7.8491  ' 

0.15 

O.3063 

2.541 

0.05753 

0.008112 

7.9091  1 

Fine  sand. 

0.16 

0.3485 

2.892 

0.06882 

0.009228 

7.9651 

0.18 

0.4412 

8.659 

0.08266 

0.01168 

8.0676 

0.20 

0.5446 

4.518 

0. 1021 

0. 01442 

8.1590 

0.25 

0.8609 

7.068 

0. 1594 

0.02253 

8.3528  ; 

0.30 

1.225 

10.16 

0.22^^ 

0.03244 

8.5111 

Medium 
sand. 

0.35 

L668 

13.84 

0.3125 

0.04417 

8.6451 

0.40 

2.178 

18.07 

0.4081 

0.05768 

8.7610 

0.45 

2.757 

22.87 

0.5165 

0.07300 

8.8633 

0.50 

3.408 

28.23 

0.6377 

0.09012 

8.9548 

0.55 

4.119 

34.17 

0.7718 

0.1090 

9.0877 

0.60 

4.901 

40.65 

0.9183 

0.1298 

9.1132 

0.65 

5.751 

47.81 

1.077 

0.1523 

9.1827 

0.70 

6.671 

55.34 

1.250 

0.1766 

9.2471 

Coa  rs  e 

0.75 

7.660 

63.53 

1.485 

0.2028 

9.8071 

sand. 

0.80 

8.714 

72.28 

1.633 

0.2308 

9.8681 

0.85 

9.835 

81.57 

1.843 

0.2604 

9.4157 

0.90 

11.08 

91.47 

2.066 

0.2920 

9.4654 

0.95 

12.28 

101.9 

2.302 

0.3853 

9.5128 

1.00 

18.61 

112.9 

2.551 

0.3605 

9.5669 

2.00 

54.46 

451.8 

10.21 

1.442 

0.1590 

8.00 

122.5 

1,016 

22.96 

8.244 

0.5111 

Fine  gravel. 

4.00 

217.8 

1,807 

40.81 

6.768 

0.7610  1 

5.00 

840.3 

2,828 

68.77 

9.012 

0.9648 

Table  IV,  above,  gives  the  velocity  of  movement  of  water  in  sands 
of  various  grades  for  different  pressure  gradients.  Column  1  gives 
the  effective  size  of  the  soil  grains  in  millimeters.  As  already  stated, 
this  size  is  such  that  if  all  grains  were  of  that  diameter  the  soil  would 
have  the  same  transmission  capacity  that  it  actually  has.  Column  2 
gives  the  velocity  of  flow,  or  the  rate  at  which  the  water  moves  through 
the  ground  in  inches  per  minute  under  a  pressure  gradient  of  1  foot 
diffei'ence  in  head  to  each  foot  of  distance.  Column  3  gives  the  veloc- 
ity of  flow  reduced  to  miles  per  year,  the  pressure  gradient  being  the 
same  as  in  column  2.  Column  4  gives  the  velocity  of  flow  in  miles 
per  year  under  a  pressure  gradient  of  100  feet  to  the  mile.  The 
velocity  for  a  pressure  gradient  of  10  feet  to  the  mile  would  be  one- 
tenth  of  the  numbers  in  this  (fourth)  column,  and  so  on  for  other 
gradients.  Column  5  gives  the  actual  discharge  in  cubic  feet  per 
minute  for  each  square  foot  of  cross  section  if  the  pressure  gradient 
be  1  foot  difference  in  head  for  each  foot  of  distance.     For  a  pressure 
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gradient  of  1  foot  difference  in  head  for  each  100  feet  of  distance,  the 
flow  per  square  foot  will  be  0.01  of  the  tabulated  numbers,  and  so  on 
for  other  gradients.  The  numbers  in  this  (tifth)  column  have  also 
been  called  the  "  transmission  constants,"  and  have  been  represented 
in  the  formulas  by  k. 


TABLE  V. 


Relative  flow  of  water  through  sands  of  same  effective  size  grain,  but  packed  so 

as  to  possess  different  porosities. 


Poroeity,orper 
j   centoiToids. 

Relative 

flow.» 

1 

1                       80 

0.81 

as 

1.00 

84 

l.S 

86 

1.47 

88 

1.76 

40 

2.  OB 

1 

• ''  Relative  flow ''  means  flow  for  the  griven  porosity  compared  with  flow  for  porosity  88  per 
cent  as  standard.  It  is  expressed  in  the  table  as  a  percentage  of  the  flow  for  a  sample  having  a 
porosity  of  3S  per  cent. 

MAXIMUM  FLOW. 

Inasmuch  as  the  flow  of  ground  water  is  nearly  always  caused  by  a 
difference  in  head  due  to  gravity  only,  the  maximum  flow  that  is  pos- 


Mvimum  flew 


eHAOIOlT  lit* 
Row  ^  m«juMufS 


•MtNCRT  1-2 
Flow  Ym  nawHmin 


-^— 

E-T"-"^ 

1 

-■     .■•■ 

1 

1 

1 

^ 

•_ 

1 

1 

1 

1 

-  .    •  - 

1 

1 

1 

^ 

Fio .  7.— Diagrram  illustrating  various  pressure  gradients  and  the  maximum  flow.  In  these  three 
cases  the  upper  portions  of  the  soil  columns  are  supposed  to  be  supplied  with  water  as  fast 
as  it  can  flow  through  the  columns.  The  escape  at  X,  Y,  Z  is  supposed  to  be  perfectly  free. 
The  head  under  which  the  flow  takes  place  is  h^  in  each  case,  as  shown  at  the  left  of  the  flimre. 
The  various  lengths  of  the  soil  columns,  {•,  2*,  and  I3  iiroduce  the  pressure  gradients  h/li  »  1; 

Kh  =T~I>  ^^^  ^/h  =*  ii  respectively,  with  the  resulting  flows  In  proportion  if  the  material  in 
the  various  columns  be  the  same. 

sible  is  found  in  the  case  in  which  the  ground  water  is  free  to  move 
in  a  vertical  direction,  as  in  a  perfectly  underd rained  sand-fllter  bed. 
The  motion  in  this  case  is  due  to  the  weight  of  the  water  of  satura- 
tion, and  the  flow  is  of  course  greater  than  would  be  the  case  if  the 
water  were  obliged  to  flow  in  a  direction  inclined  to  the  vertical,  in- 
stead of  in  the  vertical  direction  as  supposed.  These  facts  are  illus- 
trated in  fig.  7.  The  flow  in  the  case  of  pressure  gradient  1:1  forms 
a  most  convenient  basis  for  calculation,  and  it  is  frequently  called, 
as  suggested  by  Ilazen,  the  maximum  flow.  The  flow  for  any  other 
gradient  is  immediately  calculable  from  the  maximum  flow — for  a 
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gradient  1:100  the  flow  being,  of  course,  one  one-hundredth  of  the 
maximum  flow. 

The  appropriateness  of  the  term  maximum  flow  is  illnstrated  by 
fig,  8,  which  shows  the  original  water  table  and  the  depressed  water 
table  due  to  the  construction  of  a  drainage  ditch.  It  is  plain  that  the 
pressure  gradient  for  all  of  the  streams  of  flow  marked  by  arrow 
heads  is  less  than  tlie  gradient  1 :1.  If  the  wetted  area  of  the  ditch 
be  multiplied  by  the  maximum  flow  for  the  kind  of  material  in  which 
the  ditch  has  Ijeen  excavated  the  flow  thiis  computed  will  in  every 
case  exceed  the  flow  actually  deteruiined  by  measurements  of  the 
yield  of  the  ditch. 


FlO.  8.— Dlagimm  ehowln  J  lln»  of  flow  into  ■  drainage  ditch  and  the  shape  of  the  watar  table 
in  Its  nelgbborbood.  Tbe  head  under  which  the  flow  takes  phtce  is  the  difference  in  height  of 
the  original  water  table  and  the  lerel  of  the  snrfare  ut  the  water  in  the  dltcb.  This  iB  macb 
lew  than  the  lengths  of  the  enrved  lines  of  the  flow  Into  the  ditch,  hence  tlie  rate  ot  How 
most  lie  mneb  less  than  tbe  aif  called  maiimnm  flow. 

There  is  not  uniformity  in  the  use  of  the  term  velocity  as  applied  to 
the  motion  of  ground  waters.  AVe  use  the  term  to  express  the  i-ate 
(measured  as  so  many  feet  a  day,  etc.)  at  which  the  water  advances 
through  the  pomus  medium,  in-espective  of  the  amount  of  water  thus 
advancing.  The  nmonut  of  giound  water  (measured  in  cubic  feet  per 
minute,  etc.)  passing  through  a  given  cross  section  the  writer  has 
called  the  flow  or  the  discharge.  It  is  equal  lo  the  velocity  multi- 
plied by  the  porosity.  Some  measure  velocity  as  a  rate  of  motion  in  a 
solid  column  of  same  aiea  as  the  cross  section  of  the  porous  medium. 
This  is  the  same  magnitude  which  we  have  called  flow. 

In  using  Table  IV  one  should  use  the  numbers  in  columns  2,  3,  or  4 
if  the  velocity  of  gi-ound  water  is  wanted,  but  should  pass  U>  column 
5  if  the  flow  or  yield  is  i-cquired.  Thus,  suppose  it  is  desired  to  find 
the  rate  of  motion  of  grouud  water  through  a  bed  of  sand  wliich  slopes 
10  feet  to  the  mile.  The  results  can  be  found  for  various  materials 
and  grades  of  material  by  dividing  the  numbers  in  column  4  by  10, 
since  a  slope  of  10  feet  to  a  mile  will  cause  but  one-tenth  of  the  velocity 
existing  for  a  slope  of  100  feet  to  a  mile.  For  materials  of  various 
grades  we  obtain  the  following  results: 

Velocity  of  ground  water  in  materials  of  different  grades,  pressure  gradient  10 
feet  per  mile. 


Fine  g(ind.a.j  mm.  diameter - 0.010 

tiedlain  «aud.U.4mm.  diameter O.Otl 

Coarsemnd,  0.8  mm.  diameter - - O.ltt 

Fine  gnveL  <mm.  diameter l.Oi 
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Suppose  that  it  is  desired  to  ascertain  the  amount  of  water  that  will 
pass  through  a  bed  200  feet  deep  and  1,000  feet  wide,  having  the  same 
slope  as  that  just  mentioned.  This  problem  requires  us  to  find  the 
flow,  and  the  numbers  used  in  the  computation  should  therefore  be 
taken  from  column  5  of  Table  IV.  The  flow  for  1  square  foot  of 
cross  section  of  the  bed  will  be  y^f  ^  of  the  maximum  flow  given  iu 
that  column  for  material  of  various  grades,  and  the  total  flow  is  found 
by  multiplying  the  maximum  flow  by  ^^o  X  200  X  1,000,  which  gives 
the  following  results  for  the  same  materials  described  in  the  preceding 
table : 

Flow  of  ground  water  in  niateriah  of  different  grades  through  a  bed  of  vertical 
cross  section  200  by  1,000  feet,  sloping  10  feet  per  mile, 

Cn.  ft.  per  min. 

Fine  sand _ 5.5 

Medium  sand 33. 0 

Coarse  sand 87. 0 

Fine  gravel 546. 0 

The  estimates  in  Table  IV  were  based  upon  a  porosity  of  32  per 
cent.  For  other  porosities  the  results  must  be  changed  by  the  per- 
centages shown  in  Table  V.  Thus  all  of  the  results  just  found  must 
be  increased  by  about  37  i)er  cent  if  the  porosity  of  the  material  be 
35  instead  of  32  per  cent. 


CHAPTER    II. 
SURFACE  ZOXE  OF  FliOW  OF  GROUND  WATERS. 

Most  people  obtain  their  ideas  of  imderground  streams  of  water 
from  the  descriptions  of  the  underground  torrents  in  the  Mammoth 
and  other  caves.  Such  notions,  however,  are  erroneous.  The  rivei's 
found  in  caverns  are  almost  exclusively  peculiar  to  limestone  or 
calcareous  formations  and  are  not  typical  of  subterranean  streams. 
The  underground  drainage  of  calcareous  rocks  is,  nevertheless,  of 
great  interest.  The  well-known  solvent  action  of  rain  water  percolat- 
ing through  limestone  has  no  more  beautiful  demonstration  than  the 
existence  of  caverns  like  the  Mammoth  Cave,  with  its  scores  of  miles 
of  ramifying  passages  and  its  enormous  vaulted  chambers.  As  is 
well  known,  these  galleries  and  passages  i-epresent  the  channels  of 
former  subterranean  streams  which  for  the  most  part  have  now  found 
escape  at  lower  levels.  Maps  of  such  caves  show  that  the  passages  are 
arranged  somewhat  like  the  branches  of  a  tree — very  similar,  indeed, 
to  the  divisions  and  subdivisions  of  surface  drainage  as  represented 
by  the  main  river,  the  lesser  rivers,  and  the  tributaries. 

As  a  rule,  the  running  streams  of  limestone  caverns,  as  well  as  those 
found  in  the  seams,  joints,  fissures,  etc.,  of  crystalline  and  other  rocks, 
join  the  surface-drainage  system  before  they  have  attained  any  con- 
siderable size.  Therefore  large  cavern  streams  are  very  rare,  and 
when  discovered  they  have  attract^ed  wide  attention.  The  Echo 
River  of  the  Mammoth  Cave,  one  of  the  largest  and  best  known  of 
this  type,  is  from  20  to  200  feet  wide  and  from  10  to  40  feet  deep. 
Sometimes  little  can  be  directly  observed  of  a  subterranean  stream 
except  the  enormous  spring  which  marks  its  mouth.  The  famous 
Wyandot  Spring,  near  Columbus,  Ohio,  representing  the  drainage  of 
a  considerable  area  collected  into  ramifying  passages  in  the  Comifer- 
ous  limestone,  is  a  good  example  of  this  type,  as  are  also  the  enormous 
fresh- water  springs  in  the  ocean  off  the  coast  of  Florida. 

PI.  II  shows  a  sink  hole  connecting  with  an  underground  drainage 
system,  and  an  underground  channel,  as  observed  by  Mr.  Willard  D. 
Johnson  on  the  southwestern  plains.  The  writer  is  indebted  to  Mr. 
Johnson  for  the  photographs. 

Putting  the  subterranean  streams  of  the  limestone  type  into  a  class 
by  themselves,  thei'e  remain  the  great  systems  of  underground  drain- 
age represented  by  the  slowly  percolating  waters  of  sand  and  gravel 

deposits,  sandstones,  and  other  porous  materials.     It  is  this  class  of 
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subsurface  drainage  that  we  must  regard  as  the  important  one,  both 
because  of  its  actual  areal  extent  and  because  of  its  economic  impor- 
tance as  a  possible  source  of  water  supply.  It  is  the  water  of  this 
type  of  underground  drainage  that  is  properly  designated  groand 
water  or  underground  water,  the  running  water  of  crevices  and  cav- 
erns rarely  being  uppermost  in  mind  when  this  term  is  used. 

Underground  waters  may  be  divided  into  three  principal  zones:  (1) 
The  unsaturated  zone;  (2)  the  surface  zone  of  flow;  and  (3)  the  deeper 
zones  of  flow. 

The  motion  of  water  in  the  unsaturated  zone  is  essentially  in  a  verti- 
caldirection,  downward,  supplying  the  saturated  sheet  below  it  in  times 
of  rainfall,  and  upward  supplying  the  surface  evaporation  and  the 
requirements  of  vegetation  by  means  of  the  capillary  action  of  the 
soil  during  rainless  periods.  A  special  discussion  of  this  zone  of 
ground  waters  does  not  come  within  the  scope  of  this  paper,  and  is 
therefore  omitted. 

The  surface  or  upper  zone  of  flow  extends  from  the  level  of  the 
water  table  to  the  first  impervious  material  of  general  extent  reached 
by  the  underground  water  in  its  downward  percolation. 

The  deeper  zones  of  flow  are  those  that  lie  below^  the  first  imper\ioas 
stratum.  There  may  be  several  zones  falling  within  this  class.  In 
these  zones  the  direction  and  character  of  the  flow  are  usually  quite 
independent  of  surface  topography  and  are  almost  entirelj'  controlled 
by  large  regional  and  geologic  conditions.  Special  consideration  of 
the  deeper  zones  of  flow  will  be  postponed  to  a  later  chapter  of  this 
paper. 

UNDERGROUND  DRAINAGE  BASINS. 

The  unit  of  the  surface  zone  of  flow  of  ground  waters  is  the  river 
valley.  In  the  surface  zone  the  rate  and  direction  of  motion  of  the 
underground  water  conforms  primarily  to  the  slopes  and  grades  of  the 
land  surface.  The  effective  principle  in  the  surface  zone  is  that  under- 
ground flow  follows  the  trend  and  direction  of  the  surface  drainage. 
The  direction  taken  by  the  surface  waters  in  their  course  into 
streams  and  drainage  channels  is  in  general  the  same  as  that  taken 
by  the  seepage  watera  of  the  upper  zone  of  flow.  As  previously 
I)ointed  out,  actual  determinations  usually  show  that  the  water  table 
has  a  slope  which  is  essentially  similar  to  the  slope  of  the  surface 
of  the  ground,  differing  from  the  latter  principally  in  being  less 
steep.  The  surface  divide  or  watershed  usually  coincides  with  the  line 
of  the  underground  water  divide  or  watershed,  and  the  motion  of  the 
underground  seepage  into  the  streams  and  rivers  is  similar  to  the 
lines  followed  by  the  surface  drainage  into  the  same  streams. 

The  lowest  line  of  drainage  of  the  valley  is  known  technically  &s 
the  thalweg.  Topographically  it  is  a  line  upon  a  contour  map  which 
is  a  natural  water  course.  Beneath  the  thalweg  there  is  usually  a  sim- 
ilar drainage  line  for  the  underground  current,  in  general  coincident 
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with  the  thalweg.  For  other  parts  of  the  valley  the  actual  lines  of 
motion  of  the  nndei^rronnd  water  are  repreBented  by  a  set  of  curves 
which  cut  the  contour  lines  of  the  water  table  at  right  sngleB,  as  shown 
in  fig.  9.  The  similarity  of  the  contours  of  the  water  table  to  those  of 
the  land  surface  enables  one  to  sketch  approximately  the  lines  of 
tindei^ronnd  seepage  from  a  contour  map  of  the  surface. 

For  the  most  part  the  lines  of  flow  run  into  the  surface  streams  or 
thalwegs,  but  between  A  and  B  and  X  and  Y  there  is  indication  of 
an  nnderflow  or  general  movement  in  the  direction  of  the  surface 
streams  and  independent  of  the  same. 


It  is  claimed  by  Chalon,"  a  French  engineer,  tliat  the  subterranean 
thalweg  on  the  main  line  of  underground  drainage  is  usually  nearer 
the  steeper  side  of  the  valley  than  is  the  surface  stream.  (See  fig.  10. ) 
Such  principles  are  emphasized  in  foreign  treatises,  but  American 
experience  has  not  found  them  of  great  value. 

SHAPE  OP  THE  WATER  TABLE. 

The  similarity  between  the  contours  of  the  land  surface  and  the 
contours  of  the  water  table  just  explained  must  not  be  taken  too 
literally.  The  coincidence  of  the  surface  and  subterranean  thal- 
wegs and  of  the  surface  and  subterranean  watersheds  is  a  common 
occurreace,  but  is  not  a  geologic  necessity.    In  itself  the  surface  topog- 
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raphy  in  only  one,  and  otten  not  the  most  important,  element  i 
coutrol  of  the  underground  current. 


Pro.  10.— Diagram  UlnatnitlDK  Chii1<m 
dndnage,  or  BabterraneAn  thalwi'^^  lu 
does  the  surface  fltresm.    The  xurtaco 

The  horizontal  distribution  and  motion  of  the  ground  water  is  influ- 
enced first  of  all  Ijy  the  form  of  the  surfiwe  of  the  impervious  layer. 


Fid.  ll.-Diagram  lllu-tn 


It  is  also  influence<l  in  a  marked  deg»-ee  l>j'  the  varying  altitude  of  the 
surface  or  receiving  area,  by  the  character  of  the  penious  layer,  by  the 
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altitude  and  distance  of  the  nearest  thalweg  or  drainage  (.-haiinel,  and 
finally  by  the  amouDt  of  the  rainfall.  These  elements  acting  together 
in  ft  region  determine  the  depth  of  the  water  fable  below  the  surface  and 
the  direction  and  rate  of  motion  of  the  underground  current.  They 
form  a  complicated  system,  and  it  ia  not  easy  to  describe  the  precise 
part  which  each  plays  in  a  given  case.  Fine  material  and  large  rain* 
fall  tend  to  make  the  ground  water  stand  high  within  the  hills  and 
elevated  places  and  to  give  steep  gradienis  to  the  water  table.  Like- 
wise coarse  material  and  light  rainfall  tend  to  a  low  water  table  and 
to  light  gradients.  From  these  considerations  it  is  obvious  that  the 
form  of  the  impervious  stratum  afEects  the  water  table  much  less  in 
humid  climat«s  than  in  .semiariU  or  arid  climates. 

It  is  also  important  to  I'emend^er  tlmt  synclines  in  the  impervious 
material  (as  at  S,  fig.  11)  crossed  by  the  lines  of  motion  of  the  ground 


water  have  no  effect  on  the  form  of  the  water  table.  IIowe\'er,  if  the 
lines  of  motion  follow  a  syncline  instead  of  crossing  it,  the  water 
table  also  will  probably  have  a  synclinal  form,  although  less  pro- 
nounced than  that  of  the  impervious  layer.  Monoclines  in  an  imper- 
vious floor  crossed  by  moving  ground  water  will  give  a  similar  form 
to  the  water  table,  as  shown  in  fig.  i'2.  We  may  normally  expect, 
then,  that  the  water  tfible  in  the  direction  of  the  lines  of  motion  will 
be  a  series  of  monoclines,  as  shown  in  figs.  1, 11,  and  li,  with  only  occa- 
sional deviations  during  perio<ls  of  rainfall. 

The  motion  of  the  gi-ouud  water  as  a  whole  is  somewhat  like  the 
slow  motion  of  a  very  viscous  simp  or  the  slowly  creeping  ice  of  a 
glacier.  These  comparisons,  however,  are  likely  (o  be  misleading. 
In  the  slow  motion  of  a  viscous  liquid  the  bounding  layer  sticks  fast 
to  the  walls  of  the  vessel  containing  the  liquid,  so  that  motion  nearly 


36 


MOTIONS   OF   UNDERGROUND    WATERS. 


[NO.  67. 


/    /    / 


'  I » '  / '  / 


I    I    it 


'    f    '    I    il 


^9'   I   /,/.' 


' ' ' . » 


t\i 


III 


W'  / 


'I   ,  L 


'  f  li 


'// 


iji 


If  I 


Vlh  I 


II 


I/I'  h 


inr 


H' 


S' 

7"/' 

'V'; 

// 


I  g  £ 

OB  p;     p    O 

ill! 
Pi! 


UZt' 


•d  d 


o 


ceases  in  the  neighborhood  of  the  boun- 
dary. This  is  not  the  case,  however, 
in  the  movements  of  ground  waters, 
as  the  frictional  I'esistance  which  the 
water  meets  is  present  in  each  indi- 
vidual pore  between  the  soil  particles, 
and  is  not  transmitted  from  layer  to 
layer  through  the  water  itself,  as  in 
the  case  of  a  viscous  liquid.  If  the 
material  is  no  finer  near  the  imper- 
vious layer  or  boundary  the  resist- 
ance to  motion  per  unit  length  is  no 
greater  at  the  boundary  of  the  region 
than  in  its  interior.  This  uniform  dis- 
tribution of  the  resistance  to  motion 
throughout  the  mass  of  the  ground 
water,  and  the  separation  of  each  in- 
dividual stream  in  a  capillary  pore 
from  every  other  similar  stream  in  the 
neighboring  pores  makes  the  charac- 
ter of  the  motion  difficult  to  under- 
stand. The  motion  of  water  in  pipes, 
canals,  and  surface  streams  is  an  ex- 
ceedingly poor  and  a  very  misleading 
analogy.  If  it  were  not  for  the  ever- 
present  controlling  influence  of  gravity 
the  motion  would  be  entirely  analo- 
gous to  the  flow  of  heat  or  electricity 
in  a  conducting  medium,  as  the  writer 
has  shown  in  another  paper. <* 

A  remarkable  conclusion  from  the 
paper  just  cited  is  that  ground- wa- 
ter motions  resemble  in  general  char- 
acter the  motions  of  a  "perfect"  or 
frictionless  liquid  under  similar  con- 
ditions but  with  the  porous  medium 
entirely  absent.  The  chief  difference 
lies  in  the  fact  that  in  the  case  of 
a  perfect  liquid  gravity  produces  a 
rapidly  accelerated  motion,  the  energy 
represented  by  the  increase  in  the  mo- 
tion being  the  equivalent  of  the  work 
done  by  the  external  forces  (gravity), 
while  in  the  case  of  the  motion  of  the 
water   in   the   pores  of    the   medium 


a  See  Chapter  II  of  Theoretical  Inyestlgation  of  the  motion  of  ground  waters:  Nineteenth  Ann. 
Bept.  U.  8.  Oeol.  Surrey,  Pt.  II,  1899,  p.  295. 


8I.ICHTSB.] 


COMPARISON    WITH   FLOW   OF   HEAT. 


37 


most  of  the  energy  contributed  by  the  work  of  the  external  forces 
is  transformed  into  heat  by  the  enormous  friction  in  the  capillary 
spaces.  Thus  in  fig.  12  t]ie  velocity  along  the  various  lines  of  flow, 
represented  by  the  continuous  curves  with  arrowheads  on  them, 
is  substantially  the  same  for  each  line,  since  they  are  of  practically 
the  same  length.  The  water  flows  along  them  just  as  heat  would  flow 
along  a  conducting  material  of  the  same  shape.  Likewise  in  fig.  11 
the  velocity  along  the  lower  lines  of  flow  is  somewhat  less  than  along 
the  upper  lines,  for  the  lower  lines  have  the  gi-eater  length.  Again 
we  may  imagine  that  the  ground  water  flows  along  them  just  as  heat 
would  flow  along  a  conductor  of  similar  shape,  unless  the  ground 
water  is  about  to  escape  to  the  surface  drainage,  as  at  S  in  flgs.  25 
and  26;  in  this  case  the  effect  of  gravity  is  to  give  relatively  high 
velocities  to  the  water  lying  next  to  the  impervious  floor.  The  writer 
has  shown  that  the  velocities  and  lines  of  motion  can  be  calculated  for 
such  cases,  some  results  being  shown  infigs.  14  and  15. 

The  contention  of  some  Grerman  hydrographers  that  there  can  be 
no  motion^  in  a  region  like  ASB  in  fig.  11  must  be  entirely  aban- 
doned. The  water  must  circulate  in  all  parts  of  the  enlargements  in 
the  porous  medium,  for  the  same  reasons  that  heat  would  be  conducted 


Fig.  14.— Diagram  showing  seepage  lines  in  a  pervious  bed  resting  npon  an  impervious  floor. 
A,  B,  C,  D  is  a  vertical  section.  Rain  falls  npon  the  snrface  AB  and  finds  free  escape  at  the  snr- 
fiiM^e  AD.  The  cnrved  lines  show  the  paths  along  which  the  seepage  takes  place.  The  effect  of 
gravity  is  to  draw  these  lines  close  tc^ether  near  the  imjiervious  floor. 

over  similar  enlargements  in  a  ctmductor.  All  lines  of  motion  must 
begin  and  end  in  the  boundaries  of  the  water-tearing  medium,  and 
must  entirely  traverse  and  completely  occupy  all  enlargements  in  the 
porous  strata. 

As  already  indicated,  the  general  trend  of  the  moving  underground 
water,  under  the  influence  of  gravity,  is  into  the  neighboring  streams 
and  lakes.  This  motion  must  be  materially  modified  by  many  causes, 
which  frequently  present  most  complex  combinations.  While  the 
return  flow  of  ground  water  to  the  water  courses  by  means  of  dif- 
fused and  almost  imperceptible  seepage  is  the  rule,  yet  we  must 
remember  that  geologic  conditions  may  be  such — for  example,  the 
outcropping  of  an  impervious  stratum — iis  to  force  the  water  table 
above  the  surface  of  the  ground  and  converge  and  concentrate  the 
lines  of  flow  into  a  strong  current.  In  the  latter  ease  we  have 
the  phenomenon  of  the  flowing  spring.  Ground  water  returning  to 
the  surface  in  the  form  of  springs  so  quickly  attracts  observation 


a  Otto  Lnoger,  Wass^erversorgung  der  StAdte,  p.  127. 
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that  the  more  important  but  less  obvious  return  in  the  form  of  dif- 
fused seepage  almost  entirely  escapes  attention. 


Fio.  15.— Diagram  showing  direction  and  rate  of  seepage  in  a  iieiTions  bed  resting  upon  an 
impervious  floor.  The  directions  and  lengths  of  the  arrows  show,  respectively,  the  direction 
and  the  velocity  of  motion  at  various  points  in  the  pervious  bed.  Bain  falls  upon  A  Band 
escapes  at  AD.  as  in  flg.  14. 

THE  UNDERFLOW. 

The  ground  water  after  starting  on  its  journey  toward  the  river 
valley  may  not  after  all  find  its  way  immediately  into  the  channel. 
Sometimes  it  takes  a  general  course  down  the  thalweg  and  toward  the 
sea  within  the  porous  medium  itself.  This  movement  may  be  so  great 
as  to  constitute  a  large  underground  stream,  scores  of  feet  in  depth 
and  miles  in  breadth. 

The  moving  sheet  of  water  beneath  the  bed  and  banks  of  a  stream 
is  the  underflow,  properly  so  called.  This  term  is  also  extensively 
used  in  the  West  to  designate  the  nearly  stationaiy  ground  water  of 
the  Great  Plains.  It  originated  with  those  who  formerly  believed 
that  there  was  a  great  sheet  of  water  beneath  the  surface  of  the  Plains, 
originating  in  the  melting  snows  of  the  Rocky  Mountains  and  flowing 
rapidly  through  the  subsoil  toward  Missouri  River  and  the  seii. 


MAP  SHOWING  THE  DELTAS  OR 
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It  is  evident  that  a  considerable  underflow  is  impossible  with 
material  as  fine  as  is  sometimes  found  filling  the  valleys  of  rivers. 
Such  material  may  play  a  very  important  part  in  the  storage  of  water, 
but  it  can  not  be  an  important  element  in  its  transportation  over 
great  distances.  An  entirely  different  condition  may  exist  where  the 
sands  and  gravel  beneath  the  stream  are  sufficiently  coarse,  as  is  likely 
to  be  tlie  case  near  the  source  of  streams  in  the  mountains.  Here  the 
material  deposited  by  the  stream  is  the  coarser  sands,  gravel,  and 
bowlders  brought  down  by  the  mountain  torrents.  The  running 
water  will  not  deposit  the  finer  material  until  the  stream  bed  reaches 
a  gentle  slope  and  the  current  has  lost  its  high  velocity.  The  periodic 
floods  sweeping  down  the  mountain  sides  during  the  heavy  rains  soon 
fill  the  river  canyons  with  coarse  debris,  on  the  surface  of  which  the 
perennial  stream  has  its  bed.  Below  the  bed  of  the  stream  there  is  a 
vast  body  of  water  slowly  i)ercolatii\g  through  the  coarse  material. 
Occasionally  as  we  pass  down  the  stream  we  may  find  the  rock  walls 
of  the  canyon  nearer  together,  or  perhaps  the  bed  rock  beneath  the 
debris  is  closer  to  the  surface,  the  result  in  either  case  being  a  marked 
augmentation  of  the  amount  of  water  in  the  river,  because  the  perco- 
lating waters  of  the  underflow  are  forced  to  the  surface  and  mingle 
with  the  watere  of  the  surface  stream. 

At  the  mouth  of  the  canyon  the  valley  broadens  out  and  the  bed 
rock  sinks  more  deeply  beneath  the  surface  of  the  land,  while  the 
stream  deposits  more  and  more  of  its  suspended  matter.  The  under- 
flow may  also  broaden  and  deepen  to  fill  the  greatly  enlarged  channel, 
the  finer  material  and  lesser  slope  deci*easing  the  speed  with  which 
it  flows  down  the  valley.  The  valley  may  be  now  so  broad  that  if  the 
rainfall  be  copious  the  constant  increments  to  the  underflow  from 
seepage  of  the  rainfall  from  the  higher  land  must  give  rise  to  regular 
flow  of  the  subsurface  waters  into  the  perennial  stream  itself,  causing 
its  constant  growth  during  its  coui^se  toward  the  sea.  On  the  other 
hand,  if  the  stream  issues  from  it^  mountain  canyon  in  an  arid  region 
the  surface  stream  may  gradually  disappear,  until  a  dry  wash  through 
the  valley,  only  occasionally  swept  with  floods  from  the  mountains, 
marks  the  general  course  pursued  by  the  silent  underflow'. 

Numerous  instances  of  the  disappearance  of  mountain  streams 
occur  in  the  arid  regions  of  the  West.  There  are  many  interesting 
cases  along  the  Coast  Range  in  California,  two  of  which  ai"e  shown 
on  the  Cucamonga  topographic  atlas  sheet  of  the  Geological 
Survey.  From  that  map  will  be  seen  the  way  in  which  the  disappear- 
ing streams  fan  out  into  numerous  branches,  which  are  very  appro- 
priately called,  from  analogy,  the  deltas  of  the  rivere.  In  PI.  Ill 
are  shown  the  distributing  deltas  of  King,  Kaweah,  and  Kern  rivers, 
California,  as  they  enter  San  Joaquin  Valley  from  their  canyons  in 
the  western  edge  of  the  Sierra  Nevada.  There  can  be  no  question 
that  the  underflow  in  this  case  follows  the  general  trend  indicated  by 
the  surface  branches. 
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It  has  been  pointed  out  how  the  broadening  of  the  valley,  as  a 
stream  flows  out  of  its  mountain  canyon,  will  have  effects  entirely 
opposite,  depending  upon  whether  the  climate  of  the  valley  be  arid 
or  humid.  If  the  climate  be  arid  the  broadening  of  the  valley  will 
expose  the  underflow  to  increasing  evaporation  during  its  slow  move- 
ment in  a  broad  belt,  while  if  the  climate  be  humid  the  broadening 
of  the  valley  will  greatly  increase  the  collecting  area  of  the  rainfall 
and  constantly  contribute  a  part  of  the  underflow  to  the  water  of  the 
river  itself.  In  one  case  the  broadening  of  the  valley  is  the  occasion 
of  the  constant  diminution  of  the  volume  of  the  river;  in  the  other 
case  it  is  the  occasion  of  the  constant  growth  of  the  river. 

The  relation  o£  the  underflow  to  the  waters  of  the  river  channel 
presents  many  interesting  phenomena  and  variations.  In  some  castas 
silt  may  have  rendered  the  channel  of  the  river  so  impervious  that 
for  considerable  distances  little  interchange  can  take  place  between 
the  river  waters  and  the  underflow  waters.  This  sealing  effect  of 
river  silt  is  illustrated  in  an  attempt  by  Nettleton  to  measure  the 
velocity  of  the  underflow  of  the  Rio  Grande.^  The  plan  was  to  sink 
holes  in  a  sandbar  a  little  below  the  water  line,  with  the  expectation 
that  the  water  would  rise  in  them  to  the  level  of  the  river  surface. 
It  was  then  proposed  to  note  the  time  it  took  a  colored  liquid  to  travel 
from  one  hole  to  the  next  one  downstream.  But  even  on  this  island, 
surrounded  by  water  and  still  under  water  a  few  days  prior  to  the 
experiment,  and  to  all  appearances  composed  of  the  same  material  as 
the  river  bed  and  its  banks,  thej^  did  not  succeed  in  finding  water 
3  feet  below  the  surface.  The  holes  were  within  a  foot  of  the  river 
and  yet  no  water  came  into  them  within  twenty-four  hours. 

That  underflow  waters  are  sometimes  quite  independent  of  the 
water  flowing  in  the  surface  stream  is  abundantly  shown  by  the  expe- 
rience of  Germau  water-supply  engineei*s.  B.  Salbach  cited  some 
interesting  examples  before  the  engineering  congress  at  the  Chicago 
World's  Fair  in  1893.*  In  1867  Salbach  was  called  to  report  upon  the 
preliminary  works  then  under  way  for  testing  the  sources  of  supply 
of  the  city  of  Halle.  These  works  consisted  of  borings  in  the  Aue, 
near  Beesen,  above  the  junction  of  the  Elster  and  the  Saale,  in  a 
thick  and  widely  extended  bed  of  gravel,  and  in  pumping  large  quan- 
tities of  water  from  a  well  which  a  chemical  analysis  had  shown  to  l>e 
suitable  for  the  proposed  supply. 

It  had  been  assumed,  before  undertaking  the  examinations,  that 
the  water  from  the  neighboring  rivers  had  penetrated  this  bed  of 
gravel.  That  this  assumption  was  erroneous  was  speedily  proved. 
In  the  first  place,  the  water  taken  from  the  gravel  was  shown  to  have 

a  See  Final  Report  of  Chief  Engineer  E.  S.  Nettleton:  Ex.  Doc.  41,  Pt.  11,  Fifty-second  Con- 
gress, first  session,  p.  85. 

fr  Experiences  had  during  the  last  twenty-fire  years  with  waterworks  having  an  nndergrooitd 
source  of  supply,  by  B.  Salbach,  Baurath  at  Dresden,  Saxony:  Trans.  Am.  Soc.  Civil  Eng.,  VoL 
XXX,  180S,  pp.  2S»-32». 
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an  entirely  different  chemical  composition  from  that  of  the  river 
water,  the  wat«r  from  the  gravel  being  harder  than  that  taken  from 
the  river,  while  the  water  of  the  Saale  gravel  was  still  harder  than 
the  water  of  the  Elster  gravel.  In  the  next  place,  it  was  shown  by  a 
series  of  experiments  that  a  natural  filtration  of  the  river  water  was 
wholly  impossible.  To  prove  this, several  wells  were  dug  along  the 
shore  of  the  river,  and  the  ground-water  level  in  them  was  reduced, 
by  pumping,  about  4  feet  lower  than  the  river  level.  When  this  was 
done  the  earth  over  the  whole  water  level  on  tiie  river  side  was 
entirely  dry.  Extending  the  well  laterally  until  within  about  14 
inches  of  the  bank  of  the  river  caused  no  flow  of  water  from  the  bed 
of  the  river  into  the  well,  this  last  14  inches  of  soil  being  dense  and 
imi)ervions.  These  examinations  proved  that  in  this  case  at  least 
there  was  no  flow  of  water  from  the  river  into  the  bed  of  gravel  of  the 
valley,  and  that  the  water  drawn  from  the  wells  was  an  independent 
underground  source  of  supply  which  flowed  parallel  to  the  river 
through  the  gravel  and  followed  the  general  slope  of  the  valley. 

Salbach  also  gave  an  account  of  the  water-bearing  gravels  of  the 
valley  of  the  Elbe.  Several  bore  holes  put  down  on  the  right  bank  of 
the  Elbe  showed  a  steep  slope  of  the  water  table  at  right  angles  to  the 
river.  The  ground  water  taken  from  these  holes  was  found  to  be 
exceedingly  pure  and  of  an  appreciably  less  degree  of  hardness  than 
the  water  of  the  river.  Borings  on  the  left  bank  showed  a  less  slope 
of  the  water  table  at  right  angles  to  the  river,  while  the  sami)les  of 
wat^r  taken  from  the  borings  were  pure,  but  somewhat  harder  than 
the  water  of  the  Elbe.  Borings  put  down  in  the  river  itself  to  a  depth 
of  from  23  to  26  feet  showed  that  the  ground  water  rose  in  the  bore 
holes  6  inches  above  the  level  of  the  river,  while  the  water  was  softer 
than  the  river  water.  It  is  a  remarkable  fact  that  the  ground  water  in 
almost  the  entire  valley  of  the  Elbe  is  softer  than  that  of  the  river. 

RATE  OF  MOVEMENT  OF  THE  UNDERFLOW. 

The  magnitude  of  the  underflow  depends,  obviously,  upon  many 
important  factors.  One  of  these  is  the  average  gradient  of  the  river 
valleys.  Others  are  the  depth,  width,  and  composition  of  the  beds 
which  constitute  the  alluvial  deposits  of  the  stream.  The  flneness  of 
this  alluvium  is  of  special  importance.  An  inspection  of  Table  IV 
(p.  27)  will  show  that  a  coarse  sand  or  gravel  will  permit  an  underflow 
of  considerable  magnitude.  On  the  other  hand,  a  flne  material  will 
render  the  underflow  quite  insigniflcant. 

Direct  observations  of  the  rate  of  motion  of  the  underflow  are  almost 
completely  lacking  in  this  country.  A  number  of  indirect  observa- 
tions of  various  kinds  enable  us,  however,  to  form  an  idea  of  the  pos- 
sible rates  under  special  circumstances.  One  of  the  highest  deter- 
minations of  the  rate  of  underflow  is  that  made  by  Hicks  for  Loup 
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River  in  Nebraska.^  In  the  region  considered  September  is  a  rela- 
tively dry  month,  much  drier  than  August.  The  maximum  rainfall 
usually  occurs  about  the  middle  of  July.  Notwithstanding  the  marked 
decline  in  precipitation,  and  quite  independent  of  the  state  of  the 
weather  at  the  time,  the  Loup  rivers  generally  rise  in  September. 
The  increase  in  volume  is  slight,  j^et  perceptible,  and,  occurring  in  a 
dry  month,  can  not  be  explained  by  contemporary  causes.  Hicks 
believes  the  rise  to  be  due  to  the  July  rainfall  upon  the  neighboring 
undrained  areas,  which  amount  to  about  one-third  of  the  entire  basin. 
The  percolating  waters  reach  the  rivers  about  two  months  after  they 
have  fallen  as  rain,  and  estimating  the  average  distance  traversed  by 
the  subterranean  water  as  20  miles.  Hicks  computes  the  rate  of  flow 
to  be  about  one-third  of  a  mile  per  day.  This  rate  of  flow  is  so  enor- 
mous, as  can  be  seen  by  reference  to  the  fourth  column  of  Table  IV, 
that  the  explanation  must  be  defective.  Possibly  the  phenomena 
may  be  explained  by  the  lesser  evaporation  of  September. 

More  satisfactory  conclusions  as  to  the  rate  of  the  underflow  may 
be  deduced  from  the  measurements  of  seepage  reported  by  Professor 
Carpenter.^  Estimates  based  upon  the  seepage  from  the  Fort  Morgan 
canal  and  a  new  section  of  the  same  canal  gave  for  the  first  a  velocity 
of  about  3  feet  a  day  and  for  the  second  a  velocity  of  about  15  feet  a 
day.  Water  Commissioner  J.  T.  Hurley  reports  to  Carpenter  that  the 
seepage  from  the  Weldon  Valley  canal  has  progressed  1^  miles  in  five 
years.  N.  C.  Alford  reports  that  in  one  case,  under  the  Larimer 
County  canal,  it  was  five  years  before  seepage  showed  at  a  distance 
of  40  rods  from  the  canal,  though  the  slope  was  considerable.  In  one 
case,  near  Greeley,  according  to  Mr.  S.  A.  Bradfield,  it  seems  to  have 
taken  about  ten  years  for  the  water  to  move  2^  miles. *^ 

C.  E.  Grunsky  has  measured  the  seepage  loss  in  King  River  and 
the  Fresno  canal,  California,^  and  found  that  the  losses  for  various 
sections  of  the  canal  were  3.77,  3.48,  and  1.25  second-feet  per  mile. 
The  average  velocities  of  seepage  through  the  canal  bed,  calculated 
on  a  basis  of  average  width  of  40  feet  and  a  porosity  of  33  per  cent, 
are,  respectively,  4. 8,  4. 3,  and  1.6  feet  per  day.  According  to  the  same 
authority  the  losses  on  various  portions  of  the  Fresno  canal  were  8.49, 
0. 74,  and  0. 95  second-feet  per  mile.  The  average  velocities  of  seepage, 
calculated  on  a  basis  of  width  of  canal  bed  of  50  feet,  are,  respectively, 
8.4,  0.7,  and  0.1  feet  per  day.  The  average  losses  on  a  6-mile  and  a 
1-mile  section  of  the  Centerville  and  Kingsbury  canal  were,  respec- 
tively, 15.63  and  52.35  second-feet  per  mile.  These  figures  lead,  on  a 
basis  of  canal  width  of  50  feet,  to  the  enormous  seepage  velocities 
of  16  and  52  feet  per  day,  respectively.     For  a  number  of  miles  this 


a  On  the  underflow  and  sheet  water,  etc.,  by  L  E.  Hicks:  Ex.  Doc.  41,  Pt.  HI,  Fifty-eecond  Con- 
gress, flret  seesion,  Washington,  1892,  p.  187. 

i  Seepage  or  return  waters  from  irrigation:  Bull.  Colorado  Agr.  Exp.  Sta.  No.  83,  p.  45  et  aeq. 

<•  Op.  cit. 

('Irrigation  near  Fresno,  Cal.,  by  C.  E.  Orunsky:  Water-Supply  and  Irrigation  Paper  U.  S. 
Geol.  Survey  No.  18, 1888,  pp.  76,  77. 
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canal  is  within  several  hundred  yards  of  the  edge  of  the  descent 
to  the  bottoms,  which  lie  from  20  to  30  feet  below  the  surface  of  the 
upland.  This  location  in  porous  soils  and  subsoils  causes  great  loss 
of  water  by  x>ercolation.  • 

The  writer  has  made  determinations  by  the  chlorine  and  other  meth- 
ods (see  pp.  48-50)  of  the  rate  of  movement  of  the  underflow  beneath 
the  channel  of  Arkansas  River  in  western  Kansas.  Six  miles  below 
Garden,  at  a  level  of  10  feet  below  the  river  bed,  the  velocity  was  found 
to  be  2^  feet  per  day.  The  fall  or  gradient  of  the  river  bed  is  about  7 
feet  to  the  mile.  Th^  material  below  the  10-foot  level  is  coarser  than 
that  above,  and  the  velocity  in  if  is  undoubtedly  higher,  although 
the  determined  rate  must  be  considered  rather  high  for  a  gradient 
of  7  feet  to  the  mile.  South  of  the  island,  near  Garden,  the  rate  was 
found  to  be  very  high,  a  motion  as  great  as  12  feet  per  day  being 
determined.  The  motion  at  these  points  seemed  to  be  entirely  in  the 
direction  of  the  thalweg,  it  being  impossible  to  detect  any  side  or  cross 
motion  at  the  particular  points  where  the  experiments  were  made. 

Determinations  of  the  rate  of  underflow  in  the  narrows  of  the 
Hondo  and  San  Gabriel  rivers,  in  southern  California,  by  the  author's 
electrical  method,  gave  rates  of  3^,  4,  5^^,  and  7  feet  per  day.  This 
work  is  in  progress  as  this  paper  goes  to  press. 

Gilbert  reports  that  the  underflow  sands  of  the  Arkansas  River 
Valley  in  eastern  Colorado  have  a  breadth  approximately  as  great  as 
the  bottom  lands  of  the  river,  and  range  in  depth  from  5  to  20  and  30 
feet.*  The  slope  of  the  water  table  is  from  7  to  15  feet  to  the  mile. 
The  sands  are  exceedingly  variable  in  texture.  One  of  the  coarser  of 
two  samples  gave  a  porosity  of  29  per  cent.  The  effective  size  of  the 
grains  is  not  given  by  Gilbert,  but  he  states  that  a  saturated  sample, 
if  freely  drained,  would  part  with  about  one-third  of  its  water  in  sev- 
eral days.  These  data,  however,  are  not  sufficient  to  estimate  the 
effective  size  of  grain  very  closely,  but  the  writer  believes  that  they 
indicate  that  the  effective  size  was  between  0.05  and  0.1  mm.  If  the 
former,  the  magnitude  of  the  underflow  in  the  river  valley,  if  the  sand 
l>e  assumed  to  be  20  feet  thick  and  50  miles  wide,  with  a  slope  of  10 
feet  to  the  mile,  is  barely  10  cubic  feet  per  minute.  If  the  effective 
size  be  assumed  to  be  0.1  mm.,  the  underflow  would  be  about  36 
cubic  feet  per  minute.  A  sand  as  coarse  as  1  mm.  would,  under  the 
same  conditions,  furnish  anunderflow  of  3,600  cubic  feet  per  minute. 

RETURN  WATERS  FROM  IRRIGATION. 

Some  remarkable  instances  of  changes  from  the  condition  of  dimin- 
ishing rivers  of  arid  valleys  to  the  condition  of  growing  rivers  of 
humid  valleys  have  been  noted  in  various  parts  of  the  West,  these 
being  the  results  of  the  irrigation  of  considerable  portions  of  river 
lands.     Data  i-elating  to  these  changes  have  been  given  in  various 


a  The  undergroand  waters  of  the  Arkansas  Valley,  by  Q.  K.  Gilbert:  Seventeenth  Ann.  Kept. 
U.  S.  Geol.  Survey,  Pt.  II,  1896,  p.  567. 
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annual  reports  of  the  United  States  Geological  Survey,  in  connection 
with  the  results  of  river  measurements,  notably  on  the  Gila,  Boise* 
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Pio.  16.— Diagi-am  showing  growth  of  Cache  la  Poudre  River.  The  horizontal  distances  or 
abscisssB  give  the  distances  in  miles  from  the  first  weir  at  the  canyon  to  the  point  of  measari'^ 
ment.  The  vertical  distances  or  ordinates  represent  the  amonnt  of  retnm  waters  in  cubic  feet 
per  second.  The  distances  were  measured  not  along  the  curves  of  the  river  but  on  the  map, 
taking  gcnei*ally  a  sti'aight  course  across  the  bottoms,  because  it  was  thought  that  the  amotint 
of  inflow  will  not  bo  increased  by  the  curves  of  the  river,  but,  instead,  will  depend  uiioti  the 
straight  coui*so  of  the  stream,  other  things  being  equal.  It  is  evident  that  there  Is  a  general 
agi-eement  between  the  various  lines,  notwithstanding  certain  irregularities,  such  as  the  small 
inflow  in  the  first  section  in  March  and  August,  1H84,  and  actual  losses  recorded  in  the  fifth  or 
adjacent  sections  in  1891,  1893,  and  1894. 

Platte,  and  other  rivers.     One  of  the  most  complete  series  of  meas- 
urements is  that  made  by  Prof.  L.  G.  Carpenter  in  the  valley  of  Cache 
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la  Poudre  River,  a  tributary  of  South  Platte  River,  Colorado.  As  the 
lauds  of  the  valley  were  gradually  brought  under  cultivation  one  of 
the  effects  first  noticed  was  the  gradual  saturation  of  the  subsoil  and 
the  rise  of  the  water  table,  a  phenomenon  very  common  in  all  irri- 
gated countries,  and  usualry  evidenced  by  a  decided  rising  of  the 
waters  in  the  wells.  In  many  places  in  the  Cache  la  Poudre  Valley 
the  rise  in  the  water  table  was  from  20  to  40  feet.  This  addition  to 
the  water  table  and  increase  in  the  pressure  gradient  brought  about  a 
gradual  seepage  toward  the  river  and  even  the  creation  of  flowing 
springs  and  marshy  areas.  The  river  was  changed  from  a  diminish- 
ing stream  to  an  increasing  one,  so  that  waters  used  for  irrigation 
upstream  returned  as  seepage  waters  to  the  river  and  were  again  with- 
drawn for  irrigation  farther  downstream,  until  the  same  water  was 
used  several  times.  A  summary  of  the  measurements  of  this  river 
down  to  1896  is  presented  graphically  in  fig.  16. 

TABLE  VI. 
ReiuTm  waters  of  Cache  la  Poudre  River ^  ColoradOy  from  measurenienta  made  in 

[There  are  no  tributaries  between  stations,  and  all  measurements  were  made  in  October,  when 
water  in  stream  is  as  low  as  it  usually  gets.] 


station. 

Water  in 
river. 

Drawn  out 
by  canals. 

Water  in 

river,  plus 

amount 

diverted. 

Ground-wa- 
ter inflow 
between  sta- 
tions. 

Total 
ground-wa- 
ter inflow. 

No.  1 

CuJt.per  sec. 

127. eo& 

Cujt.per  »ec. 

Cujt.per  8€c. 

Cujt.per  sec. 

Cujt.per  sec. 

6.498 

1 

No.  2 

183.978 

130.471               11.862 

11.862 

9.485 

No.  3 

149.985 

159.470 

25.497 

87  859 

7.458 

No.  4 

161.868 

169.316 

ia  2«i 

56  69U 

88.955 

No.  5     

153.117 

192.072 

80.209 

86  899 

The  following  are  Professor  Carpenter's  conclusions:* 

(1)  There  is  a  real  increase  in  the  volume  of  the  streams  as  they  pass  through 
the  irrigated  sections. 

(2)  There  is  no  such  increase  in  the  streams  as  they  pass  through  the  unirri- 
gated  sections.  On  the  contrary,  there  is  an  actual  loss,  even  when  the  drainage 
of  a  large  area  enters. 

(3)  The  increase  is  more  as  the  irrigated  area  is  greater. 

(4)  The  increase  is  approximately  proportional  to  the  irrigated  area,  and  it  seems 
probahle  that  with  more  intimate  knowledge  of  the  amount  of  water  applied  and 
the  features  of  the  drainage  the  proportions  would  be  found  to  be  close. 

(5)  The  amount  of  the  increase  depends  very  slightly,  if  at  all,  upon  the  rain- 
fall, and  so  far  as  it  does  it  is  influenced  principally  by  the  rainfall  on  the  irri- 
gated lands.  Only  where  the  lands  are  already  saturated  is  the  rainfall  sufficient 
to  cause  seepage. 

(6)  There  is  no  perceptible  underflow  from  the  side  channels  even  where  they 
drain  several  thousand  square  miles. 


a  Prom  Engineering  Record,  Vol.  XIV,  p.  48. 

2>  Tenth  Biennial  Report  State  Engrineer  of  Colorado,  1901,  p.  210. 
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(7)  The  inflow  is  practically  the  same  thronghont  the  year.  It  is  more  in 
BTimmer,  less  in  winter,  principally  because  of  the  effect  of  the  temperature  of 
the  soil. 

(8)  The  passage  of  the  seepage  water  through  the  soil  is  very  slow,  so  that  it 
may  take  years  for  the  seeiwge  from  the  outlying  lands  to  reach  the  river. 

(9)  The  amount  of  seepage  is  slowly  but  constantly  increasing. 

(10)  It  may  be  expected  to  increase  for  some  years  to  come. 

(11)  An  increased  amount  of  land  may  be  brought  under  cultivation  with  time, 
more  especially  on  the  lower  i)ortions  of  the  streams. 

(12)  The  seepage  being  nearly  constant  throughout  the  year,  while  the  needs 
are  greatest  in  summer,  the  use  of  storage  will  best  utilize  the  water  from  inflow. 

(15)  On  the  Poudre  River  about  30  per  cent  of  the  water  applied  in  irrigation 
returned  to  the  river. 

(16)  The  use  of  water  on  the  upper  portions  of  a  stream,  when  water  is  not 
immediately  needed  by  prior  appropriations,  will  increase  the  flow  of  the  stream 
late  in  summer  and  prevent  such  low  stages  as  it  would  have  without  this 
resulting  action. 

(17)  The  seepage  water  is  already  an  important  factor  in  the  water  supply  for 
the  agriculture  of  the  State.  The  capital  value  of  the  wat^r  thus  received  in  the 
valley  of  the  Cache  la  Poudre  alone  is  not  less  than  $300,000,  and  x>erhaps  $500,000. 
and  for  the  Platte  is  from  $2,000,000  to  $3,000,000.  It  is  large  for  the  other 
streams,  but  of  unknown  amount. 

(18)  An  actual  loss  is  incurred  in  carr3ring  a  stream  like  the  Platte  through 
sandy  beds. 

(19)  Ultimately  the  returns  from  seepage  will  make  the  lower  x)ortions  of  such 
valleys  as  the  Platte  more  certain  of  water  and  probably  enable  a  larger  acreage 
to  be  grown. 

EFFECT  OF  TILE  DRAINAGE,  ETC. 

The  effect  of  the  return  waters  from  irrigation  in  increasing  the 
dry-months  flow  of  a  stream  and  making  the  available  supply  of  ^wrater 
more  constant  finds  its  exact  counterpart  in  the  effect  of  the  deforest- 
ing and  cultivation  of  the  land  upon  the  perennial  flow  of  rivers. 
The  changed  condition  of  the  streams  and  the  influence  of  the  light 
flow  in  the  dry  months  upon  the  smaller  water  powers  which  have 
usually  followed  the  settlement  of  the  country  are  too  well  kno^m  to 
need  special  comment.  Another  striking  example  of  the  same  kind 
is  observed  in  river  valleys  in  which  large  portions  of  the  marshes  and 
lowlands  have  been  reclaimed  by  tile  drainage.  The  tiling  of  the 
land  permits  the  percolating  waters  from  the  rains  to  find  almost 
immediate  passage  into  the  streams,  while  under  natural  conditions 
the  return  seepage  would  require  weeks  or  months  to  reach  the  rivers. 
Part  of  the  falling  off  in  the  reliability  of  the  water  power  at  Aurora, 
111.,  and  other  points  on  Fox  River  must  be  attributed  to  the  reclama- 
tion of  thousands  of  acres  of  lowlands  in  the  upper  part  of  its  valley. 

CHLORINE  METHOD  OF  DETERMINING  THE  RATE  OF  THE  UNDERFLOW. 

Continental  engineers  formerly  attempted  to  determine  the  rate  of 
movement  of  ground  water  by  experimental  pumping  from  a  number 
of  test  wells,  deriving  the  velocity  of  flow  from  computations  based 
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upon  these  data.  A  chemical  method  of  tracing  the  moving  ground 
water  was  occasionally  used  with  success.  The  earliest  instance  of 
this  nature  was  probably  the  successful  attempt  to  trace  the  origin 
of  an  underground  vein  of  water  encountered  in  building  a  tunnel  in 
Switzerland  by  charging  the  ground  water  with  common  salt. 

A.  Thiem  introduced  a  similar  method  in  his  investigations  of 
ground- water  movements  near  Leipzig.  Ilis  method  is  as  follows:  In 
line  with  the  probable  direction  of  motion  he  digs  two  test  wells  at  a 
known  distance  apart.  In  the  upper  well  he  places  a  substance  which 
is  readily  dissolved  by  water  and  can  easily  be  tested  by  chemical 
analysis.  He  then  takes  samples  of  the  water  at  suitable  intervals 
from  the  lower  well,  from  the  analysis  of  which  he  is  able  to  draw 
conclusions  as  to  the  rate  of  flow.     The  dissolved  chemical  penetrates 
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Fio.  17.— Carve  obtained  in  determining  the  velocity  of  ground  water  by  the  chlorine  method. 
The  distance  A  B  repreeents  the  time  of  paaaage  of  the  ground  water  between  two  wells.  B  is 
the  point  of  inflection  of  the  curve.  The  dotted  line  L  J  K  P  is  the  form  that  the  curve  would 
take  if  there  were  no  diffusion  of  the  salt.  The  rounded  parts  M  and  K  are  due  to  diffusion. 
Qerman  hydrographers  have  incorrectly  used  the  maximum  point  P  for  the  determination  of 
the  velocity  instead  of  the  point  of  inflection  B. 

in  all  directions  radially  from  the  place  of  its  introduction  in  the 
water-bearing  strata,  with  greater  or  less  velocity,  according  to  the 
permeability  of  the  ground,  and  in  concentrically  decreasing  strength 
of  solution.  Since  the  entire  body  of  water  during  the  distribution 
of  the  solution  moves  at  the  same  time  in  the  direction  of  the  second 
well,  the  movement  of  the  chemical  is  greater  in  half  of  the  circuit  of 
the  charged  water  than  in  the  other  half,  according  as  the  diffusion 
takes  place  with  or  against  the  natural  current  of  the  ground  water. 
The  shorter  the  distance  between  the  test  wells  the  greater  the  degree 
of  concentration.  The  velocity  of  the  ground-water  stream  is  deter- 
mined by  plottin^a:  the  results  of  simultaneous  analyses  from  both 
wells.  (See  fig.  17.) 
Thiem  used  common  salt  in  his  experiments,  because  it  is  rapidly 
IRR  67—02 4 
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soluble  and  is  easily  determined  chemically;  and  it  has  the  further 
advantages  of  neither  poisoning  nor  discoloring  the  ground  water.  lie 
used  this  method  in  the  new  water-supply  systems  at  Greiswald  and 
Stralsund  with  good  results.^ 
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Pio.  18.— Diagram  iUufltrating  the  author's  electrical  method  of  determining  the  horizontal 
velocity  of  ground  water.  The  ground  water  is  supposed  to  be  morlng  in  the  direction  of 
the  arrow.  The  upstream  drive  well  is  charged  with  an  electrolyte.  The  gradual  motion 
of  the  groimd  water  toward  the  lower  well  and  it«  final  arrival  at  that  well  are  registered  by 
the  ammeter  A.    B  is  the  battery  and  R  a  suitable  resistance. 


THE   author's  method   OF  DETERMINING  THE   RATE   OF  THE 

UNDERFLOW. 

A  more  rapid  and  less  laborious  method  of  surveying  underground 
currents  of  ground  waters  than  the  chlorine  method  becomes  almost 
imperative  when  extensive  surveys  are  undertaken.  Since  July,  1901, 
the  writer  has  given  much  attention  to  the  development  of  a  new 

«Verfahren  ftkr  Messung  natttrlicher  Grundwassergeschwindigkeiten.  by  A.  Thiem:  Polyt, 

Notizblatt,  Vol.  XLH,  1887,  p.  229. 
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method  intended  to  be  especially  applicable  tu  the  survey  of  theuDder- 
flow  streams  of  the  Plains.  Acting  under  the  authority  of  the  chief 
hydrographer  of  the  United  States  Geological  Survey,  he  made  prelim- 
inary field  tests  along  the  valley  of  Arkansas  River  in  western  Kansas 
during  the  month  of  August,  1901,  and  has  continued  the  work  in 
the  laboratory  and  field  since  that  time.  The  exi>eriments  seem  to 
leave  little  to  be  desired  either  in  the  certainty  of  the  results  or  in  the 
rapidity  with  which  work  can  be  prosecuted.  The  method  is  an  elec- 
trical one.  A  double  row  of  IJ-inch  drive  wells  is  sunk  across  the 
channel  of  the  river  whose  underflow  is  to  be  tested.  The  upstream 
welJs  are  then  charged  with  a  strong  electrolyte,  which  dissolves  and 
passes  downstream  with  the  moving  water.     (See  fig  18.) 

The  passage  of  the  electrolj'te  toward  the  lower  well  is  shown  by 
the  gradual  movement  of  the  needle  of  an  electrical  instrument,  and 


Pm.  1».— Cnrre  obtained  by  the  author'nelectrlral  method  o(  determinlnn  the  velocity  of  grotmd 
iTKtn-.  The  distance  A  B  I'epreseDtti  the  time  of  pasaa^^  of  the  ground  wmter  from  the  upper 
to  the  lower  well.  The  amMen  deflertion  at  B  allows,  the  final  arrival  o(  the  Blwtmlyte  at  the 
lower  well.    The  point  B  ahonld  be  taken  at  the  point  of  Inflection  of  the  unrve  and  not  at  the 


the  final  arrival  at  the  well  is  showu  by  a  sudden  and  strong  deflection 
of  the  needle.  (See  fig,  19.)  It  is  exceedingly  interesting  to  watch 
the  gradual  movement  of  the  water  in  this  indirect  way.  In  an  hour 
or  two  a  very  good  indication  of  the  rate  can  be  obtained  by  noting 
the  slope  of  the  current  carve  obtained.  If  several  of  a  mw  of  wells 
are  being  used  simultaneously,  the  main  st«ni  of  the  undei^round 
current  will  show  itself  by  the  rapidly  rising  electrical  currents 
corresponding  to  certain  of  the  wells.  Thus  not  only  are  the  tedious 
chemical  analyses  of  the  chlorine  method  obviated,  but  the  actual 
movement  of  the  water  is  traced  from  the  beginning  of  the  e.xperi- 
meut,  which  is  impossible  in  the  older  methods. 

Numerous  electrolytes  have  been  tried,  both  in  the  laboratory  and 
in  the  field.  It  is  obvious  that  the  electrolyte  must  possess  the  fol- 
lowing properties:  (1)  It  must  be  readily  soluble  in  water;  (2)  itmust 
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be  chemically  inactive  to  the  dissolved  matter  in  natural  waters  or  to 
the  material  of  the  pervious  medium;  (3)  it  must  possess  a  low  coef- 
ficient of  diffusion;  (4)  it  must  possess  a  high  conductivit}^;  and  (5) 
its  cost  must  be  low.  Of  the  numerous  salts  tried  up  to  the  present 
time  ammonium  chloride  has  given  the  best  results.  With  this  salt 
a  current  of  sufficient  intensity  to  throw  the  needle  of  a  recording 
ammeter  can  be  obtained  by  the  use  of  a  few  dry  cells. 

The  electric  circuit  to  the  wells  can  be  mad-e  in  various  waj's.  A 
brass  rod  insulated  from  the  well  tube  and  lowered  into  the  down- 
stream well  bj'  means  of  a  rubber-covei'ed  wire  may  serve  as  one  elec- 
trode, the  casing  of  the  same  well  constituting  the  other  electrode. 
In  this  case  the  indication  of  the  movement  of  the  ground  wat^r  will 
not  be  noted  until  the  electrolyte  has  I'eached  the  lower  well,  where 
its  presence  will  be  shown  by  a  sharp  rise  in  the  current  curve. 
Instead  of  this  the  two  wells  themselves  may  be  used  as  electrodes,  in 
which  case  the  gradual  passage  of  the  electrolyte  downstream  can  be 
observed  from  the  beginning,  but  the  final  indications  of  its  arrival 
at  the  lower  well  are  less  pronounced.  The  best  method  is  a  combi- 
nation of  these  two:  Run  the  wire  from  the  casing  of  the  lower  well 
to  one  pole  of  the  battery,  with  the  ammeter  in  circuit,  and  con- 
nect the  other  pole  of  the  battery  both  to  the  internal  electrode  of 
the  lower  well  and  to  the  casing  of  the  upper  well.  In  this  case  the 
gradual  movement  of  the  ground  water  from  one  well  to  the  other  is 
shown  on  the  ammeter  chart,  and  an  abrupt  indication  of  the  arrival 
of  the  electrolyte  at  the  lower  well  is  also  recoi'ded. 

The  drive  wells  may  be  made  of  perforated  sections  from  4  to  8  feet 
long,  so  that  a  well  will  offer  free  passage  to  the  water  throughout  its 
entire  length.  The  internal  electrode  may  be  made  in  several  insu- 
lated links  with  separate  external  wires,  so  that  varying  velocities  at 
different  depths  can  readily  be  determined. 

While  making  tests  in  the  underflow  of  Hondo  River,  California, 
the  author  was  able  to  detennine  the  different  velocities  in  three  dif- 
ferent strata  of  gravel  penetrated  by  the  wells  by  a  single  setting  of 
the  wells.  The  curve  developed  three  well-marked  points  of  inflec- 
tion, corresponding  to  the  velocities  in  the  several  strata,  and  the 
brass  sci'eens  on  the  well  point  and  well-point  extension  were  black- 
ened by  the  electrolyte  at  depths  corresponding  to  the  three  strata. 

Underflow  measurements  were  made  by  the  author  on  Mohave  River 
at  the  site  of  the  proposed  dam  near  Victorville,  Cal.  At  this  point 
the  river  passes  through  a  narrow  gorge,  barely  120  feet  wide  at  the 
river  surface.  Here  the  greatest  depth  to  bed  i*ock  is  47  feet,  and 
the  material  is  a  very  coarse  granite  sand  or  fine  gmvel.  A  double 
row  of  test  wells  across  the  narrows,  with  extra  downsti*eam  wells  for 
the  determination  of  the  direction  of  flow,  gave  velocities  at  various 
points  of  0,  8,  20,  35,  48,  and  04  feet  per  day.  Not  withstand  inc:  these 
high  rates  the  total  volume  of  underflow  is  quite  small  on  account  of 
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the  limited  cross  section  (4,160  square  feet).  For  a  cross  section  at  the 
dam  site  see  Eighteenth  Ann.  Rept.  U.  S.  Geol.  Survey,  Part  IV,  page 
709.  Estimating  a  porosity  of  33  per  cent  and  an  average  velocity  of 
50  feet  per  day  gives  a  total  underflow  of  0.8  second-foot,  or  520,000 
gallons  per  twenty-four  hours. 

The  velocities  at  this  point  were  so  high  that  the  electrolyte  passed 
between  wells  only  18  inches  apart  without  touching  them,  and  a 
small  quantity  of  caustic  potash  had  to  be  added  to  spread  the  elec- 
trolyte into  a  broad  stream. 

CONCLUSIONS. 

The  import.ant  facts  concerning  the  underflow  of  rivers  are  brought 
together  in  the  following  summary : 

(1)  In  the  mountainous  portions  of  streams,  where  the  river  slope 
is  great  and  the  material  deposited  in  the  river  channel  is  coarse,  the 
underflow  in  the  direction  of  the  thalweg  may  be  relatively  very  large. 

(2)  The  seepage  in  the  steeper  slopes  and  terraces  of  a  river  valley 
is  primarily  in  a  direction  toward  the  thalweg  and  not  along  it. 

(3)  The  underflow  in  the  alluvium  beneath  the  surface  of  the  bottom 
lands  of  the  valley  is  greater  in  the  direction  toward  the  channel  than 
in  the  direction  of  the  thalweg,  except  (a)  where  the  water  table  has  a 
greater  slope  downstream  than  toward  the  channel,  and  (b)  where  the 
fine  silt  of  the  river  channel  covers  deeper  deposits  of  coarser  material, 
rendering  seepage  into  the  channel  difficult  and  underground  passage 
downstream  easy. 

(4)  The  velocity  of  the  underflow  is  very  small  and  the  total  amount 
is  commonly  greatly  exaggerated. 

(5)  The  rate  of  the  underflow  is  especially  small  in  the  beds  of 
overloaded,  silt-depositing  streams,  although  the  storage  capacity  in 
such  cases  may  be  correspondingly  great. 


CHAPTER   III. 
DEEP  ZON^S  OF  FliOW. 

The  sedimentary  rocks  usually  occur  in  alternating  layers  of  sand- 
stone, shale,  and  limestone,  or  in  alternating  successions  of  sandstone 
and  shale.  These  classes  of  rocks  represent  the  various  kinds  of 
deposits  which  are  laid  down  on  the  floor  of  the  sea.  Originally  the 
sandstone  was  sand,  deposited  near  shore  in  the  more  rapidly  moving 
water.  The  shale  was  mud,  deposited  in  the  belt  of  sluggish  currents 
in  shallow  water.  The  limestone  was  limy  ooze,  the  remains  of  lime- 
secreting  organivsms  upon  the  deeper  and  quiescent  floor  of  the  sea. 
Sand  and  mud  are  therefore  called  mechanical  sediments  and  the  cal- 
careous ooze  is  called  an  organic  sediment. 

Water  is,  then,  not  only  the  transporter  of  the  material  worn  from 
the  shore  and  the  surfa<?e  of  the  land,  but  it  is  also  the  sorter  of  that 
material.  The  gradual  change  in  the  shore  line  by  erosion  and  by 
alternating  elevation  and  subsidence  of  the  land  has  caused  rocks  of 
these  various  classes  to  be  deposited  above  one  another  in  a  more  or 
less  regular  threefold  succession,  shale  above  sandstone  and  lime- 
stone above  shale.  The  various  strata  are  usually  not  arranged, 
therefore,  like  the  leaves  of  a  book,  in  perfectly  horizontal  and  coex- 
tensive layers,  but  the  arrangement  is  better  likened  to  the  overlap- 
ping of  the  shingles  on  the  roof  of  a  house,  sediments  of  one  class 
being  imbricated  with  those  of  the  other  classes.  The  higher  ends  of 
the  strata  correspond  to  the  deposits  laid  down  near  the  shore,  unless 
earth  movements  have  inverted  the  direction  of  the  original  dip. 

The  common  alternation  of  sandstone,  shale,  and  limestone  found 
in  the  sedimentary  rocks  is  a  fact  of  the  greatest  importance  in  the 
consideration  of  the  motion  of  underground  waters.  The  sandstones 
are  in  general  the  most  pervious  of  all  water-bearing  rocks,  and  the 
shales  are  usually  the  most  impervious.  Generally  limestone  is  to  be 
classed  as  an  impervious  rock,  although  frequently  it  is  a  wat«r-bear- 
ing  rock  of  great  importance. 

Important  classes  of  pervious  limestones  are  the  following:  (1) 
Chalk  and  partially  consolidated  shelly  limestone,  such  as  coquina, 
etc. ;  (2)  limestone  that  has  at  one  time  been  exposed  in  the  belt  of 
52 
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weathering  (The  solvent  action  of  surface  waters  upon  limestones  and 
the  readiness  with  which  they  are  rendered  cavernous  and  prolific 
bearers  of  water  are  too  well  known  to  require  special  comment.) ;  and 
(3)  deeply  buried  limestone  in  which  a  portion  of  the  carbonate  of 
lime  has  been  replaced  by  dolomite  or  carbonate  of  magnesium.  The 
dolomite  being  less  bulky  than  the  chemical  equivalent  of  calcium  car- 
bonate, the  substitution  may  render  the  limestone  sufficiently  porous 
to  become  an  important  water-bearing  rock.  A  well-known  example 
is  the  Trenton  limestone  in  Ohio,  which  bears  enormous  quantities  of 
water,  oil,  and  natural  gas  in  its  upper  dolomite  layers.**  The  substi- 
tution of  basal  magnesium  for  calcium  may  in  itself  account  for  a 
porosity  of  from  10  to  12^  per  cent. 

The  sandstones  are  not  only  confined  by  impervious  material 
above  them  and  often  below  them,  but  their  exposures  above  the 
surface  of  the  land  are  normally  covered  with  a  very  pervious,  coarse, 
sandy  soil  which  readily  imbibes  the  rainfall.  Thus  all  of  the  elements 
are  present  for  the  storage  and  circulation  of  underground  waters  in 
the  zones  of  the  sedimentary  rocks  far  below  the  surface  zone  of  flow. 

DISTINGUISHING  FEATURES. 

The  pervious  and  water-bearing  sandstones  and  limestones  beneath 
the  surface  zone  of  flow  constitute  what  we  have  called  the  deeper 
zones  of  flow.  There  may  be  several  of  these  deeper  zones,  or  they 
may  be  absent  altogether.  When  present,  they  are  distinguished  from 
the  surface  zone  of  flow  by  the  following  characteristics: 

(1)  The  surface  zone  of  flow  has  a  free,  unconfined  upper  boundary 
(the  water  table)  and  an  impervious  lower  boundary.  The  deep  zone 
of  flow  has  an  impervious  upper  boundary  as  well  as  an  impervious 
lower  boundary. 

(2)  The  unit  of  the  upper  zone  of  flow  is  the  drainage  area  or  river 
valley.  The  unit  of  the  deep  zone  of  flow  is  regional  and  geologic 
and  not  dependent  upon  surface  contours.  However,  it  must  not  be 
forgotten  that  the  deeper  geologic  structure  is  frequently  the  princi- 
pal determining  factor  controlling  the  surface  drainage,  so  that  the 
deep  zones  of  flow  do  not  commonly  run  counter  to  the  direction  of 
the  surface  flow. 

(3)  The  surface  zone  of  flow  is  dependent  upon  the  local  rainfall  of 
the  immediate  region.  The  deeper  zones  of  flow  receive  their  waters 
from  distant  areas. 

(4)  The  surface  zone  of  flow  is  in  part  above  the  level  of  surface- 
drainage  channels,  while  the  deeper  zones  are  entirely  below  the  local 
drainage  level. 

a  For  more  complete  discussion  see  Rock  waters  of  Ohio,  by  Edward  Orton:  Nineteenth 
Ann.  Kept.  U.  S.  GeoJ.  Survey,  Pt.  IV,  1899,  p.  640. 
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(5)  There  is  commonly  a  difference  in  the  chemical  composition  of 
the  waters  from  the  two  zones.  It  is  difficult  in  our  present  state  of 
knowledge  to  make  valuable  generalizations.  The  waters  of  the  sur- 
face zones  are  usually  less  mineralized  than  those  of  deep  strata,  but 
in  arid  regions  this  general  rule  is  frequently  reversed.  The  carbon- 
ates are  the  predominant  salts  of  the  surface  waters.  The  deeper 
waters  are  usually  characterized  by  rather  high  amounts  of  dissolved 
chlorides.  Waters  of  the  surface  zone  contain  dissolved  oxygen  gas, 
which  is  almost  entirel}'^  absent  from  the  deep  waters. 

Some  of  these  distinctions  (1,  2,  and  4  above)  are  illustrated  by  the 
accompanying  ideal  cross  section  thix)ugh  South  Dakota  (fig.  20). 
This  section  is  along  a  line  from  Sioux  Falls  to  Chamberlain  and 
thence  along  the  thalweg  of  Whit.e  River  to  the  Black  HQls.  The 
diagram  is  based  upon  similar  drawings  published  by  Darton,  Todd, 
and  others,  but  without  attempt  to  show  with  absolute  accuracy  the 
geologic  details.  The  deep  zone  of  flow  is  approximately  from  west 
to  east,  through  the  porous  strata  marked  Dakota  sandstone,  the  water 
entering  at  an  elevation  of  more  than  3,000  feet,  at  B.  The  imper- 
vious upper  layer  is  the  Benton  shale  or  clay.  This  cross  section  pre- 
sents considerable  variety  in  the  surface  zones  of  flow.  Between  C 
and  D  the  upper  zone  of  ground  water  drains  from  east  and  west  into 
Cheyenne  River,  which  here  flows  north.  From  D  to  E  the  surface 
ground  waters  drain  from  north  and  south  into  White  River.  From 
E  to  F  is  the  valley  of  the  Missouri.  East  of  this  river  the  surface  of 
the  land  is  covered  with  glacial  drift,  represented  by  the  light  surface 
shading  in  the  diagram.  At  G  is  James  River;  at  H  and  I  are  the 
forks  of  Vermilion  River,  and  at  J  is  Big  Sioux  River.  These  streams 
flow  to  the  south,  so  that  the  surface  ground- water  seepage  is  substan- 
tially east  and  west. 

• 

PERCOLATION  INTO  DEEP  ZONES. 

The  rainfall  finds  its  way  into  the  deeper  zones  of  flow  in  various 
ways,  either  directly  by  percolation  into  the  exposed  ends  of  the  per- 
vious strata,  or  indirectly  by  the  seepage  from  streams  and  rivers 
which  have  cut  their  valleys  through  the  outcrops.  The  water  must 
leave  the  deep  zone  at  a  lower  level  than  that  at  which  it  enters,  and 
hence  the  outlets  for  the  water  must  be  sought  in  the  lower  outcrops 
of  the  rock,  where,  perhaps,  a  river  has  eroded  a  channel  through  it, 
or  where  the  impervious  cover  is  locally  absent.  There  is  also  always 
the  possibility  of  the  escape  of  water  through  joints  and  faults,  and 
even  by  seepage  through  the  covering  strata,  for  imperviousness  as 
applied  to  rocks  is  merely  a  relative  term.  The  covering  layer  of 
shale  or  hard  rock  has  an  enormously  greater  area  than  the  vertical 
transmitting  section  of  the  pervious  rock,  so  what  the  covering  rock 
lacks  in  permeability  it  can  make  up  in  area. 
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The  ratio  of  the  cross  section  of  the  Potsdam  sandstone  to  the  area 
of  the  covering  strata  is  certainly  no  less  than  1 :  3,000,  for  the  aver^ 
age  thickness  of  the  Potsdam  is  about  700  feet,  while  the  formation 
is  known  to  exist  as  a  water-bearing  rock  for  at  least  400  miles  south 
of  the  catchment  area.  The  average  thickness  of  the  Dakota  sand- 
stone is  approximately  200  feet,  while  the  distance  from  the  catchment 
area  in  the  Black  Hills  to  the  eastern  outcrop  at  Yankton  is  about  350 
miles,  so  that  the  ratio  of  the  area  of  the  transmitting  cross  section  of 
the  porous  strata  to  the  area  of  the  covering  strata  is  about  1 :  9,000. 
Thus  if,  on  the  average,  the  covering  material  had  in  the  one  case  only 
7uVo  ftJ^d  ill  ^^6  other  only  ttjW  ^^  ^^®  transmission  capacity  of  the 
water-bearing  stone,  there  would  still  be  as  great  opportunity  for 
the  upward  escape  of  the  water  as  for  its  onward  movement.  This 
upward  seepage  would  cause  motion  of  the  water  in  the  porous  strata, 
so  that  motion  is  possible  even  if  there  be  no  actual  outcrop  of  the 
transmitting  rock. 


Anticline 


Fio.  21.— Diftgram  illustrating  how  g:a8  and  oil  have  been  retained  beneath  anticlines  of  shale 
during  protracted  geologic  intervals,  thns  proving  the  substantial  impervionsnesB  of  the 
covering. 

Local  upward  seepage  ma^"  explain,  perhaps,  some  of  the  anomalous 
variations  in  pressure  of  underground  water  in  artesian  basins.  It  is 
certain,  however,  that  upward  leakage  is  entirely  absent  over  large 
areas.  In  the  Ohio  oil  regions,  for  example,  all  of  the  oil  and  natural 
gas,  not  being  continually  supplied  to  the  rock  as  water  is,  would  have 
escaped  ages  ago  if  we  suppose  the  most  minute  permeability  to  the 
overlying  strata  of  shale.  The  gas  and  oil  are  held  under  the  an- 
ticline of  shale  as  shown  in  iig.  21,  just  as  air  may  be  held  under  a 
basin  inverted  in  a  tub  of  water.  It  would  seem  equally  reasonable 
to  suppose  that  the  briny  wat^r  which  underlies  the  petroleum  has 
occupied  its  present  position  during  the  same  geologic  interval  as  that 
in  which  the  petroleum  has  been  impounded.  While  this  may  be  true 
in  special  instances,  it  is  far  from  being  the  necessary  conclusion,  for 
the  water  on  which  the  oil  floats  is  a  continuous  body,  and  is  free  to 
flow  toward  an  outlet  in  a  distant  portion  of  the  formation,  while  the 
oil  and  gas,  confined  by  their  low  density  to  a  particular  anticline,  can 
not  escape  so  long  as  their  own  covering  holds,  even  though  a  neigh- 
boring anticline  be  per\'ious  and  leaky. 
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The  following  water-bearing  formations  of  wide  extent  and  of  high 
economic  importance  may  be  specially  mentioned  as  good  illustrations 
of  deep  zones  of  flow: 

(1)  The  Dakota  formation,  commonly  referred  to  as  the  Dakota 
sandstone,  outcropping  in  the  Black  Hills  and  in  the  foothills  of  the 
Rocky  Mountains,  and  underlying  the  Dakotas,  Nebraska,  and  Kan- 
sas, and  of  unknown  extent  northward. 

(2)  The  Potsdam  sandstone,  outcropping  in  a  V-shaped  area  in 
central  Wisconsin,  dipping  southward  under  Illinois,  Iowa,  Indiana, 
and  Ohio  at  great  depths,  and  outcropping  again  in  the  great  uplift 
which  has  formed  the  Rocky  Mountains. 


I  i«r9^»r«  tufcr^  ofOm*«*m  »»n0a*9-9  *m^ 

I         *  '  a^  m^  a^vs  ^^•*  ai^**  «* 


Fio.  22.— Darton'fl  map  of  catchment  area  of  the  Dakota  and  the  Dakota  artesian  basin. 

(3)  The  Atlantic  Coastal  Plain  deposits,  extending  along  the  eastern 
margin  of  the  Alantic  slope  from  Long  Island  to  Texas,  and  about  100 
miles  in  width.  These  consist  of  a  succession  of  unconsolidated  deposits 
consisting  mainly  of  sands,  clays,  and  marls,  instead  of  sandstone, 
shale,  and  limestone,  which  lie  on  the  east-sloping  floor  of  the  crystal- 
line rocks.  The  western  edge  has  an  altitude  of  from  300  to  400  feet 
above  the  sea. 

DAKOTA  FORMATION. 

Darton's  map  (fig.  22)  of  the  outcrof)  of  this  formation  in  the  Black 
Hills  and  in  the  foothills  of  the  Rockies  shows  the  source  of  the 
supply  of  water  to  the  formation  so  far  as  known.  The  map  shows  not 
only  the  surface  outcrop,  but  also  the  drainage  area  that  is  tributary 
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to  it.  Darton  gives  the  approsi- 
inat«  areaof  these  outcrops  of  per- 
meable beds  as  follows:  Black 
Hills,  3,400  square  miles;  Bighorn 
Mountains,  7,000  square  mile^i; 
Roclcy  Mountain  foothills  in  Mon- 
taiia,inore  than  3,000 square  miles; 
Rocky  Mountain  foothills  in  Wyo- 
ming, about  1,600  square  miles; 
total,  13,000  square  miles. 

The  Dakota  sandstone  in  the 
Blaek  Hills  receives  water  as  fol- 
lows: 

(1)  Of  the  rain  which  fallsonthe 
Dakota  sandstone  proljably  one- 
fourth  is  directly  absorbed  by  this 
rock, 

(2)  All  the  drainage  of  the  Hills 
crosses  the  Dakota  sandstone, 
which  therefore  receives  a  second 


ill 


8     S     8     8     S 
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(3)  A  probable  third  accession 
is  from  the  Carboniferous  group 
which  underlies  the  Dakota  sand- 
stone. Many  streams  of  the  Hills 
either  sink  or  lose  considerable 
water  in  the  lower  beds  of  the 
Carboniferous.  Inasmuch  as  this 
group  thins  out  and  is  apparently 
absent  in  the  eastern  part  of  the 
basin,  it  is  probable  that  a  portion 
of  this  water  is  passed  along  to  the 
Dakota  sandstone. 

Missouri  River  flows  over  the 
outen)p  of  the  Dakota  sandstone 
in  passingf  rom  Great  Falls  to  Fort 
Benton,  Mont. ,  as  can  be  seen  from 
consulting  Darton's  map  (fig.  2i;} 
and  the  accompanying  section  (fig. 
23).  In  this  part  of  its  course  the 
river  is  believed  to  lose  a  consider- 
able volume  of  water. 

The  elevation  of  the  outcrop  of 
the  Dakota  sandstone  in  the  Black 
Hills  is  from  3,100  to  3,800  feet 
above  sea  leveL    The  outcrop  far- 
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ther  west,  in  the  foothills,  reaches  an  elevation  much  higher,  as  can 
be  seen  by  consulting  fig.  22.  The  sandstone  comes  to  the  surface 
again  in  southeastern  Dakota,  near  Yankton,  and  along  Missouri  and 
Big  Sioux  rivers,  at  an  elevation  of  about  1,200  feet.  In  this  area 
there  is  evidence  of  leak^e  from  the  sandstone,  probably  greatest  in 
the  neighborhood  of  Yankton.     At  Chamberlain,  Running  Water, 


"CTT 


Potsdam  fonnation 


St.Poter  sandstone 


Fig.  24.— Wisconsin  outcrop  of  Potsdam  and  St.  Peter  sandstones.    Figures  indicate  height,  in 

feet,  above  mean  sea  level. 

and  Randall,  springs  are  seen  rising  from  the  bed  of  Missouri  River. 
Through  extensive  areas  in  Dakota  this  subterranean  water  is  under 
enormous  pressure  and  constitutes  one  of  the  most  remarkable  arte- 
sian areas  in  the  world.     More  will  be  said  of  this  area  later. 


POTSDAM  FORMATION. 


.  The  Wisconsin  outcrop  of  this  water-bearing  series  is  shown  in 
fig.  24.     The  altitude  of  the  V-shaped  outcrop  is  in  the  neighborhood 
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of  from  900  to  1,000  feet  above  sea  level.  The  soil  above  the  outcrop 
is  sandy  and  porous  over  extensive  areas,  making  the  catchment  area 
especially  favorable  for  the  imbibition  of  water.  The  area  of  the  out- 
crop is  nearly  12,000  square  miles,  and  the  thickness  of  the  formation 
reaches  a  maximum  of  nearly  1,000  feet.  The  strata  of  the  series  are 
mostly  porous  sandstones,  with  occasional  layers  of  shale  and  some 
beds  of  limestone.  The  Potsdam  is  overlain  by  the  Lower  Magnesian 
limestone,  varying  in  thickness  from  65  to  250  feet.  Overlying  the 
Lower  Magnesian  is  another  water-bearing  sandstone  of  great  impor- 
tance, known  as  the  St.  Peter.  It  varies  in  thickness  from  212  feet 
to  a  fraction  of  a  foot,  the  average  being  probably  between  80  and  100 
feet.  The  rock  is  of  an  exceedingly  friable  character,  being,  as  a  rule, 
hardly  compact  enough  to  permit  handling.  Overlying  the  St.  Peter 
is  the  Trenton  limestone.  The  Potsdam  and  its  overlying  strata  dip 
gentl}'^  away  from  the  V-shaped  outcrop. 

The  water-bearing  sandstones  of  these  formations  supply  artesian 
water  of  exceptional  purity  to  large  areas  in  southern  Wisconsin, 
northern  Illinois,  and  northeastern  Iowa.  The  head  of  the  flowing 
wells  is  not  high  anywhere  within  the  area,  and  at  many  places  the 
wells  have  to  be  pumped.  This  artesian  basin  is  remarkable  on 
account  of  its  large  areal  extent  and  the  excellent  quality  of  the  water 
rather  than  the  large  flow  of  individual  wells.  The  usual  yield  of 
carefully  constructed  wells  varies  from  50  to  300  gallons  a  minute." 


a  A  tabulation  of  the  data  from  wells  in  Illinois  will  be  fonnd  on  page  810  of  the  Nineteenth 
Annual  Report  of  the  United  States  Geological  Surrey,  Part  II;  see  also  Vol  VI,  Iowa  Geolog- 
ical Survey. 


CHAPTER  IV. 

RECOVERY  OF  TJITDEROROCXD  WATER  FROM  THE  SXTR- 
FACE  FliOWS. 

It  has  already  been  explained  that  underground  water  comes  to  the 
snrface  and  joins  the  surface  waters  by  diffused  seepage  into  rivers, 
lakes,  and  marshes,  and  into  the  bedof  thesea.    It  hasalso  been  pointed 
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out  that  if  the  return  seepage,  owing  to  unusual  geologic  conditions, 
is  strongly  concentrated  in  special  area«,  the  returning  water  consti- 
tutes a  spring  or  a  natural  fountain,     A  surface  spring  is  usually 


associated  with  an  outcrop  of  an  impervious  stratum.  The  simplest 
form  is  shown  at  S,  fig.  25,  which,  if  we  follow  the  classification  of 
Haas,  may  be  called  a  stratum  spring.     A  fault  in  the  bed  I'ock  may 
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force  the  ground  water  to  the  snrface,  forming  a  so-called  fault  spring, 
as  at  "Spring  B,"  fig.  1,  page  13.  Other  forms  are  overflow  sprinfR*. 
as  at  SS,  fig.  20;  chasm  springs,  as  in  fig.  27,  or  valley  springs,  as  at 
"  Spring  A,"  flg.  1,  page  13.     A  stratum  spring  is  shown  in  PI.  IV,-  A. 

COMMON  OPEN  WELLS. 

Besides  these  natural  processes  which  are  constantly  returning 
underground  waters  to  the  surface  waters,  there  are  several  well- 
known  ways  of  artiflcally  I'estoring  ground  waters  to  the  surface. 
The  most  common  of  all  methods  is,  of  course,  the  construction  of  an 
open  well  and  the  raising  of  the  water  to  the  surface  by  appropriate 
mechanical  means,  as  shown  in  fig.  28.  This  is  so  universal  a  prac- 
tice that  it  require.s  but  little  discussion.  The  well  is  simply  exca- 
vated to  a  suitable  depth  below  the  water  table,  so  that  the  ground 
water  of  the  surface  zone  of  flow  is  free  to  flow  into  the  excavation. 


The  result  of  the  regular  removal  of  water  from  the  well  is  the  lower- 
ing of  the  water  table  in  its  neighborhood,  the  water  table  assuming 
the  verj'  regular  curve  shown  in  figs.  28,  23,  and  31,  The  form  of 
this  surface  can  be  worked  out  from  theoretical  considerations,  and 
the  results  seem  to  agree  substantially  with  experiment.  These  fig- 
ures (29,  30,  and  31)  are  taken  from  the  report  of  a  very  carefully 
conducted  series  of  experiments  by  J.  C.  Hoadley,  C.  E.,  of  Bostou, 
Mass."  The  investigations  are  known  as  the  Melrose  or  Maiden 
experiments,  because  the  first  series  was  carried  out  in  the  town  of 
Melrose,  near  the  boundary  of  Maiden,  and  on  the  border  of  the  uncul- 
tivated tract  known  as  Middlesex  Fells. 

Fig.  2f>  shows  the  varying  position  of  the  water  table  on  May  2-1, 
1882,  near  a  3-inch  pipe,  during  ten  hours  of  continuous  pumping  at 

"See  Sanitary  Engineer,  Vul.  XI,  1»M,  pp.  II,  36.  W.  M,  and  Proc.  Sw.  Art^  Borton.  IMe-(% 
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a  m«aii  and  nearly  uoiform  rate  of  2,313  gallonis  an  hour.  The  pamp- 
ing  was  from  a  1^-ineh  suction  pipe  dropped  loosely  into  the  well. 
There  had  been  no  pumping  from  the  well  for  seventy-five  hours  pre- 
ceding the  experiment.  The  head  required  U)  force  the  water  into  the 
1^-ineh  pipe  with  open  end  (no  holes)  and  to  overcome  bends  and 
friction  in  pipe  was  Sti.o— 2(t.r5=8.7.5  feet.     The  barometer  stood  at 


30.015  inches,  the  thermometer  at  fiT.tj"  F.  The  height  of  partial 
vacuum  in  suction  pipe,  as  indicated  by  vacuum  gage,  wan  20.75  feet 
above  base;  height  of  absolute  vacuum,  as  indicated  by  vacuum  gage 
above  the  base  line,  was  C.75  feet;  height  of  valve  seat  of  steam  pump 
above  base,  40.80  feet.  Fig.  ao  shows  the  effect  of  pumping,  of  stop- 
ping the  pump,  and  of  rain,  upon  the  height  of  ground  water  in  one  of 
IBR  H7— 02 5 
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the  wells.     The  pumping  was  at  the  rate  of  2,010  gallons  an  hour, 
except  for  several  stops  indicated  on  the  diagram. 

Fig.  31  illustrates  a  very  excellent  apparatus  designed  by  Hoadley 
for  the  experimental  study  of  well  phenomena  in  the  laboratory.    The 


Fig.  29.— Diagram  illustrating  the  changing  ixxiition  of  the  water  table  near  a  3-inch  well 
during  ten  consecutive  hours  of  continuous  pumping  at  an  average  rate  of  2,818  gallons  an  hour. 
(After  Hoadley.) 

sand  is  held  within  a  48-inch  cylindrical  curb- of  wire  cloth,  so  placed 
in  a  larger  tank  as  to  leave  a  1-inch  space  all  round,  which  can  be 
kept  filled  with  water  to  supply  the  sand  during  experimental  pump- 
ing from  a  well  at  the  center  of  the  cylinder.  Numerous  brass  tubes 
drilled  with  fine  holes  occupy  positions  in  the  sand  at  various  dis- 
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tances  from  the  central  well  and  communicate  with  appropriate  gages 
of  glass  tubes,  from  which  the  position  of  the  ground-water  surface  in 
the  sand  can  be  determined  at  any  time,  as  shown  in  the  lower  part 
of  fig.  31. 

The  capacity  of  surface  wells  depends  upon  several  factors.  Per- 
haps the  most  important  is  the  degree  of  fineness  of  the  material  of  the 
water-bearing  stratum.  The  size  of  the  soil  grains  not  only  controls 
the  rate  at  which  water  can  be  transmitted  to  the  well,  but  also  deter- 
mines the  proportion  of  the  contained  water  which  the  soil  will  freely 
part  with.  The  fine-grained  soils  retain  a  considerable  proportion  of 
the  water  of  saturation  as  capillary  water,  even  after  free  means  of 
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Fio.  30.— Diagram  fllustrating  the  varying  position  of  the  water  table  in  a  well  due  to  pumping  for 
various  intervals  and  modified  by  rainfall  and  stops  of  various  duration.    (After  Hoadley.) 


drainage  are  established,  so  that  fine-grained  material  will  not  only 
deliver  water  slowly  but  will  furnish  only  a  small  total  amount.  The 
yield  of  the  well  also  depends  upon  the  amount  that  the  water  table 
is  lowei'ed  by  the  withdrawal  of  water,  or  the  head  under  which  the 
flow  takes  place,  and  upon  the  size  and  shape  of  the  excavation  and  the 
character  of  the  walls  and  casing.  Theoretical  considerations  seem  to 
show  that  the  yield  of  a  well  is  directly  proportional  to  the  transmis- 
sion constant  {k  of  formula  on  page  26  of  this  paper)  of  the  porous 
material,  and  nearl}^  proportional  to  the  head,  or  the  distance  the 
water  table  is  lowered.  If  the  well  is  deep  and  relatively  small  in 
diameter  (say  from  6  to  12  inches),  increasing  the  diameter  seems  to 
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have  little  efEeet  on  the  volume,  doubliug  the  (Hameter  adding  barely 
8  or  10  per  cent  to  the  theoretical  yield;  while  if  the  well  is  shalloir 
and  porportionat«ly  large  in  diameter  the  yield  seems  to  be  i>n>i>or- 
tional  to  the  diameter,  so  that  doubling  the  diameter  would  double 
the  flow.     This  dependence  of  yield  upon  diameter  is  only  true  when 
the  well  is  being  used  to  nearly  its  full  capacity.     When  the  well  is 
drawn  upon  for  but  a  small  percentage  of  its  full  capacity  the  indica- 
tions are  that  doubling  the  diam- 
eter will  liave  a  greater  effect  no 
the  capacity  of  the  well  than  these 
figures  indicate." 

As  already  slated,  the  flow  of 
ground  water  into  a  well,  if  it  be 
not  too  shallow,  varies  directly  as 
the  distance  the  surface  of  the 
water  in  the  well  is  lowered  by 
pumping.  Thus,  if  the  water  io 
a  well  is  lowered  2  feet  below  the 
natural  level  by  pumping  from  it 
at  the  rate  of  20  gallons  a  minute. 
the  same  well  may  be  expected  to 
yield  approximately  40  gallons  h 
minute  if  the  water  is  lowei-ed  4 
feet  below  the  natural  level.  For 
shallow  wells  the  yield  will  not 
increase  in  this  direct  ratio,  bnt 
will  be  considerably  less,  on  ac- 
count of  the  decrease  in  pert-ola- 
ting  surface,  due  to  the  lowering 
of  the  water  t-able  in  the  neigh- 
borhood of  the  well.  Besides  the 
advantages  just  mentioned,  tabu- 
lar wells,  owing  to  their  greater 
depth,  are  much  more  likely  to 
Fia.  Bi.-HoadiBy'B  tabomtory  »pp(,r»tus  iw  Strike  a  Vein  of  coarsc  material, 
the  iDvesUgstion  oi  the  pheoomeM  of  <-om-    a  small  Stratum  of  wlilch  mav  be 

mon  open  and  driToQ  wellB.  .     i     .       j  ■   i  i 

expected  to  fui-uish  much  more 
water  than  a  considerable  depth  of  fine  material.  This  accounts 
for  the  well-kuown  superiority  of  deep  tubular  wells  oaci'  common 
dug  wells.  When  a  large  supply  of  water  is  required,  as  for  irriga- 
tion or  for  village  supply,  it  is  a  common  practice  to  siuk  several 
tubular  wells  in  the  bottom  of  a  large  dug  well  {see  fig.  33).  In  thi* 
way  not  only  is  a  large  supply  obtained,  but  the  large  well  acts  as 

1  Seethe  author's  theoretiuftlinvMtiKBtlon  of  tbemotlonot  ground  watoi  a    NiQBteeDth  Atm. 
Bept.  U.  8.  Oeol.  Surrey,  Pi,  II,  IBW.  iip-  36H,  %i,  'Mt. 
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a  storage  reservoir,  equulizin^  the  load  upon  the  pumps  and  permit- 
ting temporary  ovenlrafts  of  the  capacity  of  the  wells.  Some  careful 
ineaurements  of  the  rate  of  rise  of  the  water  surface  in  a  well  after 
pumping  has  ceased  have  been  made  bj-  Mr.  Willard  U.  Johnson. 
Data  from  the  city  well  at  Garden,  Kans.,  an  obtained  by  him,  are 
shown  in  figs.  33  and  34,     The  curve  in  fig.  34  agrees  very  closely  with 


Fia,  S£,— Comblnatloii  dog  and  tubuter  irell. 

estimates  based  on  theoretical  considerations,  which  indicate  that 
if  at  the  end  of  a  certain  period  of  time  (say  fifteen  minutes)  the 
depression  is  half  of  the  original  amount,  then  at  the  end  of  twice 
that  period  of  time  (thirty  minutes)  the  depression  will  be  one-fourth 
of  the  original  amount;  at  the  end  of  thrice  the  period  of  time  (forty- 
five  minutes)  it  will  be  one-eighth  of  the  original  amount,  etc. 
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CONTAMINATION   OF   8URFACK   WELLS. 

Since  the  upper  surface  of  the  ground  water  in  the  surface  zone  of 
flow  is  everywhere  exposed  to  contamination  by  seepage  of  impurities 


Fta.  98.— Dta^run  bIiowIdk  rise  of  vMt  In  city  irell  at  QardeD.  E>iu..  alteF  hMty  pampiDit. 

from  the  Hurface  of  Ihe  Rrouud,  wells  in  this  zone  of  ground  walers 
are  especially  subject  to  pollution. 

The  organic  impurities — such   as  decaying  vegetable  and   animal 
matt«r,   and  the  products  of  their  decomposition,  animal   excrela, 


PiQ.  M.— Curve  ahuwiDg  riie  of  water  surfsce  in  well  St  Garden,  Kails. 

especially  disease  germs  common  to  such  matter,  etc. — constitute  tht 
most  dangerous  elemeuts  in  drinking  water.  The  possibility  of  such 
contamination  can  frequently  l>e  avoided  by  a  proper  location  of  the 
well.     The  slope  of  the  ground  will  usually  give  an  indication  of  Ihe 
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direction  in  which  the  groand  water  is  moving,  and  sources  of  con- 
tamination above  the  well  can  therefore  be  foreseen.  It  is  true,  how- 
ever, that  the  depression  of  the  water  table  iu  the  immediate  vicinity 
of  the  well  will  permit  it  to  draw  impurities  from  all  directions, 
especially  in  the  dry  months,  when  the  depression  extends  considera- 
ble distances.  In  the  thickly  settled  districts  of  cities  and  villages  it 
is  extremely  difficult  to  locate  surface  wells  so  that  they  will  not  be 
polluted  to  a  greater  or  less  extent. 

Contamination  from  cesspools  is  much  more  dangerous  than  con- 
tamination from  surface  filth,  for  the  upper  few  feet  of  the  soil  con- 
tain living  organisms  which  purify  and  destroy  organic  impurities 
slowly  seeping  downward,  while  the  oi^anie  matter  in  cesspools  is 
immediately  contributed  to  the  subsoil  without  the  ac-tion  of  the 
nitrifying  oi^anisms.  The  author  has  noted  18  cases  of  typhoid  fever 
in  one  district  of  a  city,  the  families  drawing  their  water  from  IS 


Fio.  SS.— Disgnun  lUostnitinB  dnnger  ot  iTantftml nation  ot  snrfiue  wella  from  ce«poo1s. 

neighboring  wells.  The  city  was  built  upon  the  slope  of  a  river  ter- 
race, and  the  alternation  of  wells  and  cesspools  was  essentially  as 
illustrated  in  fig.  35.  In  this  particular  case  pure  artesian  water  from 
flowing  wells  could  have  been  had  by  drilling  about  1,000  feet. 

NONUNIPORMITY   OF  NEIGHBORING   WELLS. 

It  is  a  not  uncommon  experience  to  find  that  water  can  not  be 
obtained  a  short  distance  from  a  good  well.  Such  a  discovery  always 
causes  considerable  comment,  while  the  large  regions  in  which  giound 
water  is  found  at  very  uniform  depths  call  forth  no  comment  what- 
ever. Irregularities  in  the  strata,  especially  in  the  deposits  of  clay 
in  the  glacial  drift,  account  for  most  of  the  observed  diversity  of 
supply.  Fig.  30  illustrates  an  extreme  fonn  of  irregularity  which  was 
obsei-ved  in  East  Schleswig-Holstein,  By  the  action  of  the  ice  and 
drift  in  Glacial  times  this  formation  was  so  thrown  together  that  there 
were  fornieil  in  the  soil -A  numl»er  of  t  i-o  ugh -shaped  and  irregular 
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cavities  which  have  been  fille<l  with  permeable  glacial  sand.  These 
troughs  or  cavities  have  collected  ground  water  at  various  depths 
into  masses  which  are  only  iu  partial  coniDiuaication  with  one  another. 
In  fact:  the  ground  water  is  for  the  most  part  separated  into  distinct 
streams  of  greater  or  less  size,  which  are  in  communication  with  one 
another  only  during  high  water.  A-G,  fig,  36,  represent  wells  whose 
water  levels,  on  account  of  these  conditions,  show  a  great  variety  of 
height,  and  some  of  which,  as  at  6,  have  no  water  in  dry  weather. 
Another  cause  of  irregularity  in  the  depth  and  supply  of  wells  is 
found  in  localities  where  gravelly  beds  of  ancient  streams  or  the 
beaches  of  former  lakes  lie  buried  beneath  a  later  formation  of  sur- 
face material.  These  lines  of  gravel  are  usually  verj"  narrow,  but 
may  extend  for  miles  in  a  sinuous  course,  or  in  a  gently  curving 
course,  as  the  case  may  be  that  of  a  buried  stream  or  a  buried  lake. 


Fig.  aS.—DlBKnHu  Bbov 


The  height  of  the  water  tAble  is  constantly  subject  to  variation. 
Its  position  at  any  time  is  dependent  upon  the  varying  relations 
between  rainfall  and  evaporation.  The  influence  of  the  former  upon 
the  position  of  the  water  table  can  readily  be  ascertained  by  actual 
measurement.  There  will  be  observed,  of  cour.se,  not  only  variations 
corresponding  to  single  rainstorms,  but  variations  from  the  rainy 
months  to  the  dry  months  and  from  rainy  years  todry  years,  etc.  The 
average  position  of  the  water  table  at  Munich,  determined  from 
observations  made  in  three  wells  and  extending  over  a  period  of  thirty 
years,  is  shown  in  fig.  37."  A  similar  diacram  for  the  city  of  Berlin, 
made  from  observations  in  thirty-seven  wells  and  extending  over  six- 
teen years,  is  shown  in  fig.  .3H.  Everyone  is  familiar  with  the  common 
experience  of  the  low  stage  of  water  in  wells  during  dry  months  or 

iclu  liy  1,  P.  Gerhsrdl  liiDsr  Wolieerlaii,  Ls-tpMo,  Vul  r. 
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exceptionally  dry  years,  which  is  caased  by  fluctuations  in  the  water 
table  like  those  represented  graphically  in  these  diagrams. 

Changes  in  the  barometer  produce  interesting  changes  in  the  posi- 
tion of  the  water  table  and  still  greater  changes  in  the  flow  of  springs 
and  wells. 

Obser\- ations  show  that  the  flow  of  springs  and  wells  increases  with 
a  lowering  of  the  barometer.  This  phenomenon  has  been  carefully 
noted  from  early  times,  accurate  descriptions  dating  from  the  eight- 
eenth century.  Baldwin  Latham,  in  1881,  gave  the  results  of  some 
very  interesting  observations  in  England.     He  reports  that  some  of 
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Fig.  37.— Diagram  showing  fluctuation  of  the  height  of  the  gnround  water  and  associated  phe- 
nomena as  observed  at  Munich.  Averages  are  for  thirty  yeai*8  and  from  observations  in  three 
wells.  Ground  water  and  rainfall  are  in  centimeters,  saturation  deficit  in  millimeters.  The 
saturation  deficit  indicates  the  amount  of  water  lacking  for  the  complete  saturation  of  the  air 
at  the  prevailing  temiwrature. 

the  long-established  millers  on  the  chalk  streams  claimed  that  they 
were  able  to  foretell  the  approach  of  a  rainstorm  by  a  sensible  increase 
in  the  flow  of  the  river  before  any  rain  had  fallen.  He  undertook  a 
series  of  observations  to  investigate  the  phenomenon,  and  found,  by 
setting  up  gages  in  the  spring  of  1881,  on  the  Bourne,  in  the  Caterham 
Valley,  near  Croydon,  and  selecting  periods  when  there  was  no  rain  to 
vitiate  the  results,  that  whenever  there  was  a  rapid  fall  in  the  barom- 
eter there  was  a  corresponding  increase  in  the  volume  of  water  flow- 
ing, and  that  with  a  rise  in  the  barometer  there  was  a  diminution  in 
the  flow.  The  fluctuations  in  the  flow  of  the  Croydon  Bourne,  due 
to  barometric  pressure,  at  one  period  exceeded  500,000  gallons  a  day. 
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Observations  upon  the  yield  of  wells  and  springs  and  upon  percola- 
tion gages  gave  similar  evidence.  In  1883  Latham  made  observations 
on  the  effect  of  barometric  pressure  upon  the  flow  of  wat^r  from 
artesian  wells,  with  results  in  accordance  with  the  other  observations.*^ 
Similar  results  were  later  observed  in  Germany  and  in  America.* 
<See  fig.  39.) 

The  phenomenon  is  usually  explained  by  the  expansibility  of  the 
air  confined  in  the  porous  medium  in  the  neighborhood  of  the  ground 
water  and  of  the  air  dissolved  in  the  ground  water  itself.  Even  the 
air  in  the  soil  above  the  water  t>able  meets  more  or  less  resistance  to 
its  escape  when  the  barometer  falls,  and  consequently  a  differential 
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Fig.  88.— Diagram  showing  fluctuation  of  the  height  of  ground  water  and  associated  phe- 
nomena as  observed  at  Berlin.  Arerages  are  for  sixteen  years  and  from  observations  in  thirty 
seven  wells.    Ground  water  and  rainfall  are  in  centimeters,  saturation  deficit  in  millimeters. 

pressure  must  exist  over  the  surface  of  the  water  table  and  the  sur- 
face exposed  at  the  well  or  spring. 

A  change  of  an  inch  in  the  height  of  the  barometer  corresponds  to 
a  change  of  pressure  of  about  1  foot  of  water.  It  is  evident  that  such 
a  differential  pressure  exerted  over  the  surface  of  the  water  table  is^ 
sufficient  to  materially  affect  the  flow  into  wells  and  springs. 

A  very  unique  and  not  uncommon  phenomenon,  due  to  the  same 
cause,  is  the  '* blowing"  of  wells  just  before  a  storm,  as  has  been 
observed  in  the  West.     The  low  barometer  befoi'e  a  storm  causes 


oSee  British  Association  Reports,  1881,  p.  614:  1888,  p.  495. 

&Einflnas  des  AtmosphUrendrucks  auf  die  Ergiebigkeit  von  Brunnen  nnd  Qnellen,  by  Ott^< 
Lueger:  Centralblatt  d.  Bauverw.,  1882,  p.  8.  F.  H.  King,  U.  S.  Dept.  Agr.  Weather  Bulletin 
No.  5, 1882,  p.  50. 
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large  quantities  of  air  to  be  forced  from  the  well  with  a  loud,  roariug 
noise, 

AVAILABLE  SITPPLY   OF  WELLS  AND  SPRINGS. 

We  may  summarize  the  conditions  affecting  the  amount  of  ground 
water  available  for  the  supply  of  wells  and  springs  as  follows:  (1) 


Magnitude  of  the  area  contributory  to  the  wells;  (2)  amount  of  the 
rainfall  upon  this  area;  (3)  geologic  structure,  such  as  (a)  the  arrange- 
ment or  stratification  of  the  material,  (&)  the  breadth  and  depth  of 
the  water-bearing  medium,  and  {c)  the  character  or  composition  of 
this  material,  such  as  itn  fineness  and  porosity;  and  {i)  physiographic 
features  of  the  land  surface,  such  as  mountains,  plateaus,  hills,  val- 
leys, plains,  forests,  prairies,  cultivated  areas,  etc, 

COLLECTING  GALLERIES  AND  SUBCANALS. 

Another  method  of  obtaining  water  from  the  surface  underflow  of 
ground  water  is  by  excavating  a  ditch  or  tunnel,  with  its  bottom 


no.  «a-DtBgmu  llluslnitliig 
leriee  by  reTer»ed  flow  from 
whan  the  miter  table  falls  so 


>r  collecting  gal- 
■8,  LUblKtFotcoTKamiaatlun  begins,  accordlog  to  Salbacb 
3  intersect  the  bed  oC  tbe  etream,  as  It  does  at  B  B  B  B. 


Iwlow  the  water  table,  and   running  as  nearly  as  possible  at  right 
angles  to  the  direction  of  the  underflow,     A  ditch  so  constructed  is 
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Dotliiiig  but  a  ver>-  elongated  surface  well.  Its 
gi-eat  length  often  makes  it  possible  to  bring  the 
wat«r  to  the  surface  of  the  ground  without  puinj)- 
ing.  by  simply  extending  the  ditch  with  a  slope 
B  less  than  that  of  the  surface  of  the  ground  tintil 
I  the  flow  comes  to  the  surface.  When  such  a  chan- 
i-i  nel  is  e.\cavat«d  for  the  purpose  of  furnishing  a 
^  city  water  supply,  it  is  usually  called  a  collecting 
I  or  intiltration  gallery.  Such  excavations  may  be 
^  either  open  and  unwalled  or  covered  and  walled. 
^  A  variety  of  terms  have  been  applied  by  various 
Et  authors  to  similar  devices  constructed  for  obtain- 
■^  ing  water  for  irrigation.  The  open  ditches  are 
?  called  gravity  cuts,  fountains,  and  underflow  ea- 
&  nals,  the  first  term  applying  especially  when  the 
^  recovery  is  made  without  pumping.  If  the  water 
J  is  secured  by  tunneling  or  "mining"  for  water, 
s  the  excavation  is  frequently  called  a  subsurface 
*    canal  or  underflow  tunnel. 

^  Several  gravity  cuts  and  tunnels  made  in  the  por- 
£  OU8  gravels  so  common  in  California  have  yiel<ie<l 
B  water  in  abundance.  Fountains  constructed  in 
•S  material  having  a  relatively  low  transmission  con- 
§  Btflnt,  while  not  furnishing  water  for  irrigation 
I  works  of  great  magnitude,  have,  nevertheless,  been 
«  important  factors  in  many  localities.  The  yield 
S  of  a  fountain  or  infiltration  gallery,  like  the  c-a- 
-  pacity  of  a  well,  must  depend  very  largely  ui>oii 
1  the  character  of  the  water-bearing  material  in 
I  which  the  excavation  is  made,  the  yield  being  pro- 
"^  portionate  to  the  transmission  constant.  Other 
s  things  being  equal,  the  yield  must  be  nearly  pro- 
T  poitional  to  the  length  of  the  canal.  The  depth  is 
u  likewise  an  impoitant  factor.  Theoretical  consid- 
~  erations  indicate  that  tlie  flow  should  be  propor- 
I  tioual  to  the  square  of  the  depth  of  the  wat*r  sur- 
a  face  in  the  canal  below  the  nattlral  w(iter  table. 
I  Thi.s  conclusion  seems  to  be  borne  out  by  experi- 
J"    enee. 

^  The  usual  practice  in  recovering  underflow  by 
^  means  of  gravity  works  is  to  follow  a  grade  much 
i  less  than  the  slope  of  the  ground  surface  until  the 
floor  of  the  canal  is  about  C  feet  below  the  level 
of  ground  water,  and  then  to  follow,  in  the  fur- 
ther excavation  from  that  point,  the  same  slope 
as  the  surface  of  the  ground.     It  is  obvious  thai 
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gravity  works  are  impracticable  where  the  ground  water  is  at  great 
depths  or  where  there  is  an  insignificant  slope  to  the  water  table. 

The  effect  of  the  removal  of  ground  water  from  the  soil  by  means  of 
an  infiltration  gallery  is,  of  course,  the  lowering  of  the  water  table  in 
the  immediate  vicinity  of  the  excavation.  The  curved  form  assumed 
b3'  the  water  table  is  approximately  that  shown  in  figs.  8  (p.  29)  and 
40  (p.  73),  and  is  similar  to  the  form  of  the  water  table  in  the  neighbor- 
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Fig.  42.— Plan  of  infiltration  galleries  proposed  by  Willard  D.  Johnson. 

hood  of  a  well.  If  the  infiltration  gallery  is  constructed  in  close  prox- 
imity to  the  bank  of  the  river,  and  if  the  water  collected  is  used  for 
a  city  water  supply,  it  is  important  to  know  under  what  circumstances 
pollution  may  take  place  by  seepage  of  river  water  into  the  gallery. 
According  to  Salbach  such  pollution  will  not  take  place  unless  the 
curved  water  table  actually  interaects  the  bed  of  the  stream,  as  shown 
by  B  B  B  B  in  fig.  40. 

Disappointment  has  sometimes  followed  the  construction  of  infiltra- 
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tion  works  of  the,  types  described,  especially  in  regions  of  low  rainCHll 
or  where  the  underflow  had  not  previously  been  subjected  to  careful 
survey.  The  underflow  cut  above  Dodge,  Eaas.,  is  now  entirely 
abandoned.  The  supply  of  wat«r  was  disappointing  and  the  river 
floods  have  filled  the  excavation,  which  was  dredged  at  great  expense, 
with  silt  and  sand. 

Mr.  Willard  D.  Johnson  has  made  important  suggestions  for  the 
construction  of  inflltration  galleries  for  gravity  works,  as  shown  in 
the  accompanying  figures  (41,  42,  and  43).  He  would  use  one  or 
more  batteries  of  tubular  wells  to  reach  the  best  portions  of  the 
water-bearing  medium,  as  shown  by  a  careful  survey  made  prior  to 
the  construction  of  the  works.     The  best  flow  of  water  is  usoally 


Fig.  4S.— LoiiKftadiul  section  of  inQllratloD  gnllerlee  deeiKoed  b]r  Vlllard  D  Jobnaoa. 

found  at  a  considerble  depth  below  the  water  table,  and  Mr.  John- 
son's plan  offers  a  simple  way  of  reaching  it  without  expensive  exca- 
vation. 

SUBSURFACE  DAMS. 

Another  method  of  recovering  the  underflow  of  a  stream  is  by  means 
of  a  subsurface  dam.  Such  a  dam  is  constructed  by  excavating  a 
trench  at  right  angles  to  the  direction  of  the  underflow  and  extending 
in  depth  to  the  impervious  stratum,  and  then  fllling  the  trench  with 
impervious  material.  If  the  underflow  is  confined  within  an  imper- 
vious trough  or  canyon,  it  is  obvious  that  such  a  construction  must 
result  in  bringing  it  to  the  surface.  An  example  of  this  is  found 
on  Pacoima  Creek,  Los  Angeles  County,  Cal.,  where  a  subsurface 
dam  was  constructed  in  1887-1800.  It  is  claimed  that  by  means  of 
this  dam  the  owners  have  been  enabled  to  use  the  bed-rock  flow  of 
water  for  the  three  dry  years,  1898-1900,  and  thereby  to  successfully 
carry  through  the  orange,  lemon,  and  olive  gi-owing  in  Fernando 
Valley,  This  dam  is  described  in  the  Eighteenth  Annual  Report  of 
the  United  States  Geological  Survey,  Part  IV,  pages  693  to  095;  also 
in  Reservoirs  for  Irrigation,  Water  Power,  etc.,  by  James  D.  Schuyler, 
1901,  page  205. 

A  view  of  the  wash  up  the  canyon  from  the  site  of  the  dam  is  shown 
in  PI.  V,  A.  An  underflow  was  known  to  exist,  as  the  stream  had  a 
good  perennial  flow  back  in  the  hills,  shown  in  the  background  of 
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PL  V,  Ay  which  was  observed  to  gradually  sink  into  the  deep  gravel 
wash  before  reaching  the  plains.  At  the  site  of  the  dam  the  canyon 
walls  are  about  600  feet  apart,  and  the  rock  floor  is  at  irregular  depths, 
generally  from  25  to  50  feet  below  the  surface  of  the  gravel. 

In  constructing  the  dam,  a  trench  was  excavated  in  successive  sec- 
tions at  right  angles  to  the  course  of  the  wash.  £ach  section  was  50 
feet  long  and  5  feet  wide,  as  shown  in  PI.  V,  B,  The  excavation 
extended  to  bed  rock  and  was  boarded  up  with  2-inch  by  8-inch  by 
8-foot  timbers  and  lagged  with  3-inch  by  4-inch  by  5-foot  timbers,  as 
shown  in  PL  V,  B,  and  PL  VI.  When  bed  rock  was  reached,  a  small 
trench  about  12  inches  deep  and  10  inches  wide  was  excavated  in  it, 
and  the  construction  of  the  cement  and  gravel  dam  was  l)egun.  The 
wall  is  about  2  feet  thick,  and  was  built  up  to  the  surface  in  the  usual 
manner,  loose  surface  material  being  replaced  around  the  dam  as 
built,  completely  inclosing  and  supporting  it.  Centrifugal  pumps 
kept  the  trenches  free  from  water  while  working  at  bed  rock,  except 
at  the  closing  section.  Two  masonry  collecting  wells  were  built  in 
the  wall  of  the  dam,  as  a  part  of  the  same  structure  and  extending  to 
bed  rock.  The  wells  are  4  feet  in  internal  diameter,  and  are  built 
heavy  on  the  downstream  side,  but  lighter  and  with  a  number  of  open' 
ings  to  admit  water  on  the  upstream  side. 

As  constructed,  the  dam  shuts  off  the  underflow,  with  the  exception 
of  some  leakage  which  developed  in  places,  the  dam  not  being  com- 
pletely water-tight.  The  underground  reservoir  formed  in  the 
upsti'eam  gravel  can  not  be  definitely  outlined,  but  its  surface  area 
is  about  300  acres.  The  water  is  collected  by  means  of  four  lines  of 
10-inch  to  12-inch  concrete  tile  pipes  laid  above  one  another  in  hori- 
zontal rows  from  8  to  10  feet  apart  on  the  upper  side  of  the  dam, 
beginning  within  a  few  feet  of  the  bed  rock.  The  tiles  are  in  3-foot 
lengths,  laid  with  o^n  joints,  and  discharge  into  the  collecting  wells 
described. 

A  distributing  main  is  laid  into  each  well  about  10  feet  below  the 
surface,  and  is  bent  down  inside  of  the  well  so  as  to  take  water  about 
30  feet  below  the  surface.  These  mains  are  14  and  20  inches  in  diam- 
eter, and  extend  underground  to  the  towns  of  San  Fernando  and 
Pacoima,  furnishing  water  for  irrigation  and  domestic  use. 

The  end  sections  of  the  dam  were  carried  up  about  2  feet  higher 
than  the  central  portion,  so  as  to  prevent  an  overflow  of  water  cutting 
out  the  banks  of  the  wash.  The  total  cost  of  the  structure  was  about 
$40,000,  cement  costing  $6  a  barrel  and  labor  from  $2  to  $4  a  day. 
The  top  of  the  completed  dam  is  shown  in  PL  VII,  A,  and  a  portion 
of  the  central  section  in  PL  VII,  B. 

ADVANTAGES  OF  UNDERGROUND  SUPPLY. 

The  recovery  of  ground  water  for  irrigation  by  pumping  from  wells 
or  by  means  of  gravity  cuts,  infiltration  galleries,  or  submerged  dams 
is,  considering  the  amount  of  water  recovered,  more  complicated  and 
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expensive  than  the  common  practice  of  using  the  perennial  flow  of 
surface  streams.  But  as  the  waters  of  the  streams  become  more  and 
more  appropriated  other  sources  of  supply  must  be  sought.  The 
principal  alternatives  are  the  storage  of  storm  waters  and  the  utiliza- 
tion of  the  underflow.  The  appropriation  of  the  perennial  flow  of  the 
rivers  by  the  mountain  States  leaves  the  settlers  along  the  valleys  of 
the  Great  Plains  dependent  upon  the  underground  waters  for  irriga- 
tion. Fortunately  portions  of  western  Kansas  and  Nebraska  are 
supplied  with  underground  water  within  a  I'easonable  distance  from 
the  surface.  While  the  size  of  underflow  works  must  be  small  in  com- 
parison with  the  usual  works  of  stream  diversion  or  reservoir  storage, 
yet  there  are  compensating  advantages  associated  with  them  which 
make  their  development  especially  worthy  of  encouragement  where 
conditions  are  favorable.  In  the  first  place,  the  utilization  of  the 
underflow  is  making  use  of  water  which  in  most  cases  would  other- 
wise go  to  waste.  Frequently  the  underflow  drawn  from  the  alluvium 
of  a  river  is  completely  replaced  by  return  seepage  of  river  water 
during  flood  stages  of  the  stream,  so  that  the  sands  and  gravels  are 
really  being  used  as  inexpensive  and  indestructible  reservoirs  for  the 
storage  of  storm  waters.  In  the  second  place,  there  is  usually  greater 
regularity  and  uniformity  in  the  quantity  of  ground  water  than  thei^ 
is  in  the  perennial  flow  of  rivers,  although  the  former  is  by  no  means 
free  from  the  influence  of  dry  months  and  dry  seasons,  as  has  already 
been  shown.  Furthermore,  irrigation  by  the  use  of  windmills  or 
other  power  along  the  river  valleys  of  the  Plains,  even  if  practiced 
on  a  small  percentage  of  the  area,  must  have  an  appreciable  effect  in 
raising  the  level  of  the  water  table,  in  turn  augmenting  the  acreage 
which  can  be  cultivated  and  irrigated,  and  increasing  the  percentage 
of  the  rainfall  which  will  enter  the  soil.  The  combination  of  inten- 
sive farming  on  small  irrigated  tracts  with  cattle  raising  on  adjoining 
natural  grass  lands  would  seem  to  indicate  a  most  attractive  future 
for  vast  portions  of  the  Great  Plains  and  to  contain  possibilities  of 
unique  economic  and  social  interest. 

The  fundamental  disadvantage  in  the  utilization  of  undergi*ouud 
sources  of  water  is  the  danger  of  overdrawing  the  natural  supply.  In 
regions  in  which  the  rainfall  is  light  and  catchment  areas  are  small, 
as  in  parts  of  southern  California,  it  is  easy  to  extend  development  of 
underground  sources  so  as  to  greatly  exceed  the  natural  rate  of  annual 
replenishment.  In  this  way  underground  reservoire  hve  depleted 
which  have  been  ages  in  filling;  principal  as  well  as  interest  is  drawn 
upon,  and  much  disappointment  must  inevitably  follow. 
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CHAPTER   V. 
ARTESlAs^  AND  BEEP  WEIiL.8. 

Ill  Chapter  III  several  ways  in  which  the  water  from  the  deep  zones 
may  again  reach  the  surface  have  been  pointed  out.  If  outcrops  of  the 
porous  stratum  exist  at  lower  levels  than  the  exposures  which  consti- 
tute the  receiving  or  catchment  area,  we  may  expect  to  find  associated 
with  them  numerous  springs  and  diffused  return  seepage.  In  places 
the  covering  rock  may  be  defective  or  locally  pervious,  so  that,  if  the 
pressure  be  great  enough,  water  from  the  deep  zone  may  reach  the 
surface,  or  at  least  pass  into  a  higher  zone  of  flow.  Occasionally 
joints  and  faults  in  the  overlying  rocks  give  opportunity  for  deep 
springs  to  show  themselves.  In  some  places  the  association  of  deep 
springs  with  the  faulting  system  of  the  covering  rocks  is  a  phenome- 
non of  great  persistency.  Dr.  Peale,  in  his  report  on  the  mineral 
waters  of  the  United  States,  remarks  the  almost  universal  association 
of  mineral  and  thermal  springs  with  the  faulting  of  rocks.''  Prof. 
W.  H.  Ilobbs,  who  has  made  a  study  of  the  faulting  system  of  the 
Pomperaug  Valley,  Connecticut,  has  kindly  furnished  a  map  (fig.  44, 
on  next  page)  showing  the  association  of  springs  and  faults  in  that 
region.  By  referring  to  the  map  it  will  be  noticed  that  the  springs 
not  only  occur  along  the  line  of  faults,  but  usually  occur  where  two, 
three,  or  more  faults  intersect.  **The  Triangle"  shown  on  the  map 
is  a  swampy  area  caused  by  the  dropping  of  a  triangular  block  of 
surface  rock  left  unsupported  by  three  lines  of  faults.  It  is  undoubt- 
edly supplied  by  seepage  around  its  margin.  It  is  described  in  Pro- 
fessor Hobbs's  paper  in  the  Twenty-first  Annual  Report  of  the  United 
States  Geological  Survey,  Part  II. 

The  springs  arising  from  the  deep  zones  of  flow  are  usually  dis- 
tinguished from  surface  springs  by.  a  greater  constancy  of  flow  from 
season  to  season  and  by  a  greater  uniformity  in  the  summer  and  win- 
ter temperatures  of  the  water.  Many  surface  springs  are  found  to 
dry  up  and  permanently  disappear  with  the  settlement  and  deforest- 
ing of  the  countr}^  but  this  phenomenon  is  much  less  common  with 
deep  springs.  The  deep  springs  are  also  much  less  liable  to  con- 
tamination than  surface  springs,  for  reasons  which  are  very  obvious. 
Even  if  the  source  of  the  deep  zone  of  flow  be  polluted,  the  time 
required  for  the  water  to  reach  the  outlet  at  the  spring  is  usually  so 
great  that  all  organic  impurities  are  effectually  broken  down  and 
oxidized. 


aFoarteenth  Ann.  Rept.  U.  S.  Geol.  Survey,  Pt.  H,  1894,  p.  49. 
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In  order  to  artificially  recover  water  from  the  deep  zone  of  flow,  it 
is  obvious  that  it  must  first  be  reached  by  drilling  through  the  over- 
lying material,  the  practicability  of  which  depends  upon  the  charac- 
ter and  thickness  of  the  covering  rock  and  the  expense  which  it  is 
feasible  to  incur  for  the  purpose.  If  the  water  in  the  water-bearing 
stratum  is  found  under  high  pressure,  tA  will  rise  in  the  drill  hole 
until  the  pressure  head  due  to  the  weight  of  the  water  column  just 
balances  the  pressure  in  the  water-bearing  rock,  or,  if  the  pressure  be 


Fio.  44.— Map  showing  location  of  springs  in  the  vicinity  of  South  Britain,  Conn. 

great  enough,  until  the  water  actually  overflows  above  the  surface. 
In  order,  however,  that  the  water  may  rise  as  high  as  possible,  it  is 
necessary  that  the  drill  hole  be  properly  cased  with  suitable  well 
tubing,  so  that  there  will  be  no  opportunity  for  the  escape  of  water 
into  pervious  beds  above  the  water-bearing,  rock;  otherwise  the  drill 
hole  may  serve  merely  as  a  passage  way  from  a  lower  to  a  higher 
stratum. 

If  the  water  actually'  overflows  at  the  surface  of  the  ground,  we 
have  an  artesian  well,  properly  so  called.     If  the  water  does  not  rise 
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to  the  surface,  we  have  a  nonflowing  or  deep  well.  This  distinction  is 
an  important  one  to  the  owner  of  the  wells,  for  in  one  case  water  is 
obtained  without  tlie  constant  exx)enditure  of  work  and  the  wear  and 
tear  of  pumping  machinery,  while  in  the  other  case  a  continual  ex- 
penditure of  work  and  money  is  required  to  bring  the  water  to  the 
surface.  In  the  explanation  of  the  phenomena  and  of  the  difficulties 
to  be  met  with  and  overcome  the  distinction  is  one  of  little  conse- 
quence and  is  entirely  disregarded  by  many  writers.  The  determina- 
tion of  the  question  whether  or  not  a  given  well  will  overflow  depends 
upon  the  altitude  of  the  top  of  the  well;  so  that  of  two  wells  exactly 
alike  in  all  respects  except  that  one  is  drilled  on  higher  ground  than 
the  other,  both  tapping  the  -same  water-bearing  rock,  the  one  may 
overflow  while  the  other  may  not.  For  this  reason  many  writers  call 
both  wells  artesian,  and  distinguish  them  as  flowing  and  nonflowing 
wells.  If  the  adjectives  flowing  and  nonflowing  are  used,  we  may 
designate  as  artesian  any  well  made  into  a  deep  zone  of  flow  where 
the  water  is  found  under  a  static  pressure  so  that  it  will  rise  in  the 
well  above  the  impervious  covering  stratum.  The  essential  differ- 
ences between  such  a  well  and  a  surface  well  are  due  to  the  existence 
of  the  upper  impervious  stratum,  which  is  absent  in  the  surface  zone 
of  flow.  Owing  to  the  presence  of  this  impervious  cover,  we  may 
emphasize  the  following  distinguishing  characteristics  between  sur- 
face wells  and  ai*tesian  wells:  (1)  The  water  in  the  water-bearing  veins 
of  an  artesian  well  is  under  a  static  pressure  and  will  rise  when  the 
impervious  cover  is  penetrated,  while  the  ground  water  supplying 
a  surface  well  has  a  free  upper  surface  which  is  lowered  and  changed 
in  shape  when  water  is  removed  from  the  well;  and  (2)  an  artesian 
well  is  supplied  by  the  rainfall  of  districts  not  in  the  immediate 
vicinity  of  the  well,  but  often  distant  hundreds  of  miles,  while  a  sur- 
face well  draws  upon  the  rainfall  of  the  immediate  vicinity. 

The  conditions  upon  which  the  existence  of  artesian  wells  depends 
presupposes  a  knowledge  of  the  principles  involved  in  the  motion  and 
storage  of  underground  waters  in  the  deep  zones  of  flow.  The  essen- 
tial facts  involved  in  such  flow  have  been  discussed  in  Chapter  III. 
The  diagram  of  the  cross  section  of  the  Dakota  artesian  basin  (fig. 
20,  p.  55)  will  serve  to.  illustrate  the  conditions  present  in  any  artesian 
basin.  In  that  diagram  it  will  be  noticed  that  the  high  elevation  of 
the  western  exposure  of  the  porous  Dakota  sandstone  in  the  Black 
Hills  tends  to  give  a  high  pressure  to  the  water  in  the  sandstone  in 
its  eastern  and  nearly  horizontal  portion.  If  there  were  absolutely 
no  escape  for  the  water  to  the  east  of  the  catchment  area,  we  should 
expect  the  water  to  rise  in  each  well,  if  the  casing  were  extended  high 
enough,  to  the  horizontal  line  L-L'  (fig.  20).  The  actual  observed 
pressure,  however,  departs  widely  from  that  line,  due  undoubtedly 
to  leakage  from  the  eastern  outcrop  of  the  sandstone,  especially  along 
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the  Missouri  and  Great  Sioux  rivers  in  the  southeastern  part  of  South 
Dakota.  At  Running  Water,  Randall,  and  Chamberlain  springs  are 
seen  rising  from  the  bed  of  Missouri  River,  which  probably  accounts 
for  the  tendency  to  lower  pressure  in  the  neighborhood  of  the  river. 
Tlie  high  pressure  at  Kimball,  Plank inton,  and  other  places  east  of 
Chamberlain,  pi'obably  reaches  these  points  in  part  by  a  more  north- 
erly route,  along  which  the  loss  by  seepage  is  less  than  at  Chamber- 
lain and  southerly  points.  This  is  verified  by  the  high  pressure  of 
205  pounds  at  Cheyenne  Agency  and  by  a  pressure  of  more  thai?  IbO 
pounds  at  Crow  Creek  Agency,  the  latter  place  being  halfway  between 
Chamberlain  and  Pierre,  and  the  pressure  higher  than  is  found  at 
either  of  those  places. 

As  already  stated,  the  essential  features  of  an  artesian  basin  are 
well  illustrated  by  this  example  of  the  Dakota  area.  The  same  jmn- 
ciples  are  involved  in  the  Potsdam  and  St.  Peter  artesian  basin  in 
southern  Wisconsin  and  northern  Illinois,  and  in  the  other  large  art<?- 
sian  basins  in  the  country,  except  that  the  high  pressures  and  large 
yield  of  the  Dakota  wells  are  in  excess  of  those  common  in  other 
basins.  For  a  more  extensive  discussion  of  the  general  principles 
involved  the  reader  is  referred  to  Prof.  T.  C.  Chamberlin's  paper  enti- 
tled. The  Requisite  and  Qualifying  Conditions  of  Artesian  Wells.*' 
The  principal  conditions  on  which  artesian  flows  depend  are  summa- 
rized by  Chamberlin  as  follows: 

I.  A  pervions  stratum  to  permit  the  entrance  and  the  x>a88age  of  the  water. 

II.  A  water-tight  bed  below  to  prevent  the  escape  of  the  water  downward. 

III.  A  like  impervious  bed  above  to  prevent  escape  upward,  for  the  water, 
being  under  pressure  from  the  fountain-head,  would  otherwise  find  relief  in  that 
direction. 

IV.  An  inclination  of  these  beds,  so  that  the  edge  at  which  the  waters  enter 
will  be  higher  than  the  surface  of  the  well. 

V.  A  suitable  exx)Osure  of  the  edge  of  the  porous  stratum,  so  that  it  may  ta 
in  a  sufficient  supply  of  water. 

VI.  An  adequate  rain-fall  to  furnish  this  supply. 

VII.  An  absence  of  any  [easy]  escape  for  the  water  at  a  lower  level  than  the 
surface  at  the  well. 

These  seven  prerequisites  as  stated  by  Chamberlin  have  been  widely 
quoted  by  various  writers  and  have  become  classic.  The  writer  has 
made  no  change  in  the  statements  except  the  substitution  of  the  word 
"easy"  for  "any"  in  VII,  which  is  undoubtedly  in  accord  with  the 
meaning  intended  by  Professor  Chamberlin.  Of  course  the  less  oppor- 
tunity there  is  for  the  water  of  the  water-bearing  rock  to  escape  at  a 
level  below  that  of  the  well  the  higher  will  be  the  head  of  pressure  at  the 
well,  but  the  water-bearing  stone  is  usually  so  fine  that  the  frictional 
resistance  offered  by  it  to  the  movement  of  the  water  is  suflBcient  to 
establish  considerable  pressure  a  few  miles  back  from  an  outcrop. 
As  water  flows  through  a  horizontal  porous  medium  under  a  head  at 

a  Fifth  Ann.  Rept.  U.  S.  G^l.  Survey,  1886,  pp.  131-173. 
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one  end,  the  pi-essure  gradually  drops  from  the  maximum  value  at 
the  end  at  which  the  water  enters  to  nothing  at  the  free  end  from 
which  the  water  flows.  This  is  illustrated  by  fig.  45.  If  we  should 
prevent  the  escape  of  water  at  K-  Gg,  it  would  rise  to  corresponding 
heights  (H',  H",  H'")  in  all  of  the  tubes.  In  spite  of  the  free  escape 
at  the  right  end  of  the  sand  column  K7  Gg,  the  pressure  gradient 
Hi  Hg  H3  H4  H5  Hg  is  sufficient  to  produce  a  flow  at  any  point  along 
the  tube  Kj  Kg  if  the  wall  of  the  tube  be  punctured.  In  this  case  we 
may  imagine  that  the  water-bearing  sand  and  its  confining  tube 
represent,  respectively,  the  water-bearing  stratum  and  the  upper  and 
lower  impervious  strata  of  an  artesian  basin,  the  water  column  at  the 
left  of  the  figure  corresponding  to  the  higher  outcrop  of  the  pervious 
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Fio.  45.— Diagram  illustrating  the  fall  of  pressure  aa  water  moyes  through  a  penrions  material. 

rock  in  the  catchment  area,  while  a  puncture  made  in  the  tube  SLuy- 
where  between  Kj  and  K-  represents  an  artesian  well. 

The  general  character  of  the  lines  of  flow  in  the  neighborhood  of  an 
artesian  well  is  shown  in  PL  YIII. 

YIELD  OR  CAPACITY  OF  ARTESIAN  WELLS. 


The  yield  of  an  artesian  well,  or  the  amount  of  water  delivered  in  a 
given  time,  is  usually  measured  in  cubic  feet  per  minute  or  per  second, 
or  in  gallons  per  twenty-four  hours.  The  yield  depends  upon  the 
same  factors  as  noted  in  Chapter  IV,  on  surface  wells,  but  in  addi- 
tion to  the  causes  there  enumerated  as  affecting  the  flow  in  com- 
mon wells,  we  must  now  consider  the  frictional  resistance  which  the 
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water  suffers  in  flowing  through  the  casing  and  drill  hole  of  the  well. 
This  resistance  increases  with  the  length  of  the  casing,  and  also 
increases  very  rapidly  with  a  decrease  in  the  diameter  of  the  easing. 
For  long  pipes  the  following  formula  will  give  the  approximate  dis- 
charge in  cubic  feet  per  minute: 


in  which  d  is  the  diameter  of  the  pipe  in  feet;  I  is  the  length  of  the 
pipe  in  feet;  h  is  the  head  under  which  the  flow  takes  place,  measured 
in  feet  of  water;  /is  the  friction  factor,  which  depends  for  its  value 
upon  the  character  of  the  surface  of  the  pipe,  and  varies  with  the  size 
of  the  pipe  and  the  velocity  of  flow  (for  rough  approximations  its 
mean  value  0.02  can  be  used). 

The  foregoing  formula  states  that  the  discharge  from  a  long  pipe 
varies  directly  as  the  2^  power  of  the  diameter  of  the  pipe,  directly  as 
the  square  root  of  the  head,  and  inversely  as  the  square  root  of  the 
length  of  the  pipe.  The  discharge  of  pipes,  however,  is  ordinarily 
taken  directly  from  hydraulic  tables,  thus  saving  the  labor  of  compu- 
tation.^ If  we  attempt  to  estimate  by  the  formula  or  by  a  hydraulic 
table  the  discharge  from  the  well  tubing  of  a  flowing  well,  using  as 
the  head  the  observed  static  head  when  the  mouth  of  the  w^ell  is  closed, 
and  using  the  known  size  and  depth  of  the  well  and  tubing  for  the 
diameter  and  length  of  the  pipe,  a  result  will  be  obtained  which  will 
always  be  found  to  be  in  excess  of  the  actual  flow  from  the  well.  The 
reason  for  this  is  that  no  account  is  taken  of  the  enormous  resistance 
offered  to  the  flow  of  water  into  the  well  through  the  pores  of  the 
water-bearing  strata.  The  amount  of  wat^r  yielded  by  the  porous 
strata  to  the  w  ell  can  also  be  expressed  by  a  formula,  as  the  writer  has 
shown  in  another  paper.*  In  order  to  estimate  the  amount  of  water 
delivered  by  the  porous  medium  its  transmission  constant  must  be 
known.  Suppose  this  constant  to  be  given,  the  following  is  the 
formula  which  expresses  the  yield  of  the  well,  neglecting,  as  already 
stated,  the  resistance  due  to  pipe  friction : 

^  2  7rhk  a i  •    ^    .  .      * 

§o= y 1  ,200  V  cubic  feet  per  minute, 

10ge(  1  +  -^) 

in  which  h  is  the  observed  static  head,  in  feet,  a  is  the  thickness  of 
the  water-bearing  stratum  (of  transmission  capacity  A:),  and  D  is  the 
diameter  of  the  well  in  feet.     The  logarithm  used  here  is  the  natural 

a  See  Tables  Showing  Loas  of  Head  Due  to  Friction  of  Water  in  Pipes,  by  E.  B.  Weston,  Van 
Nostrand,  N.  Y.,  1896:  and  Graphical  Solution  of  Hydi-auiic  Problems,  by  F.  C.  Coffin,  Wiley  & 
Sons,  New  York,  1897. 

^Theoretical  investigation  of  the  motion  of  ground  waters:  Nineteenth  Ann.  Rept  U.  S.  GeoL 
Survey,  Pt.  II,  1899,  p.  380. 
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or  napierian  logarithm.**  The  denominator  of  the  fraction  in  this 
formula  is  the  only  part  that  depends  for  its  value  upon  Z),  the  diam- 
eter of  the  well.     This  part  of  the  formula,  namely, 7 •«  oqq  ' 


log..(  1+  -^) 


changes  value  but  slightly  as  D  is  changed.  This  fact  is  readily 
understood  when  we  remember  that  2  inches  and  12  inches  are  the 
practical  limits  of  size  of  artesian  wells.  In  Table  VII  are  written 
the  various  values  which  this  expression  takes  for  certain  common 
sizes  of  wells.  It  is  seen  that  the  values  differ  but  slightly  for  the  vari- 
ous sizes,  so  that  if  friction  in  the  pores  of  the  sandstone  be  the  only 
resistance  that  need  be  considered  the  capacity  of  such  wells  would  be 
but  slightly  dependent  upon  the  diameter  of  the  well. 

TABLE  VII. 

Values  for  various  diameters  of  wells  of  the  factor  in  artesian-well  formula  ichich 

depends  upon  the  diameter  of  the  well. 


Value  of 

Compared 

Diameter 

1 

with  value 

of  well. 

log.(l+--^-  ) 

for  6-inch 

well. 

Inches. 

2 

0.1 1£5 

0.876 

3 

0.1179 

0.918 

4 

0.1220 

0.851 

ik 

0.1238 

0.064 

5 

0.1254 

0.»77 

6 

0.1283 

1.000 

8 

0.1333 

1.0:^ 

9 

0.1354 

1.055 

10 

0.1374 

1.070 

12 

0.14U8 

1.097 

.  .. 

The  formula  for  the  actual  flow  from  the  well  must  take  account 
of  both  the  resistance  offered  by  the  water-bearing  medium  and  the 
resistance  due  to  pipe  friction.  The  writer  finds  that  the  following 
formula  is  the  expression  of  the  actual  yield  of  the  well,  if  both  of 
these  factore  are  taken  into  account: 


Q=^i(V 


1  + 


4^0^ 


'2  QoJ 


cubic  feet  per  minute, 


in  which  q  is  the  estimated  free  discharge  of  water  through  the  well 
and  casing  under  head  ft,  including  in  the  estimate  the  influence  of 
all  valves,  bends,  reduction  in  size  of  pipe,  etc.,  and  Qo  is  the  theo- 
retical yield  of  the  well  under  head  7i,  if  friction  in  the  well  and  pipe 
be  neglected.  In  this  expression  Qo  varies  only  slightly  with  a  change 
in  the  diameter  of  the  well,  while  q  varies  rapidly  for  such  change. 


a  This  formula  was  obtained  by  the  writer  in  1892.  While  the  paper  referred  to  was  in  press 
he  discovered  that  substantially  the  same  formula  had  been  previously  worked  out  by  a  Ger- 
man hydrographer. 
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Table  VIII  gives  values  of  Qo,  or  the  theoretical  yield  of  an  artesian 
well,  computed  for  various  effective  sizes  of  grains  of  the  water-bear- 
ing medium.  The  table  is  calculated  on  the  basis  of  a  6-inch  well  and 
100  feet  thickness  of  water-bearing  strata.  Other  thicknesses  of  strata 
and  other  heads  of  pressure  will  give  proportional  results.  Such  a  table 
may  be  found  useful  in  estimating  the  yield  of  wells  in  unconsolidateil 
sands  of  known  character,  but  of  course  it  must  not  be  expected  to 
give  results  of  very  great  refinement.  A  nicety  of  numerical  results 
is  impracticable  in  such  a  subject,  and  the  table,  to  be  of  value,  must 
be  used  with  discretion. 

TABLE  vra. 

Theoretical  capacity  (no  allouHince  for  pipe  friction)  of  6-incli  artesian  ire// 
extending  100  feet  in  materials  of  various  hinds  for  various  heads  of  pressure, 

[Proportional  yields  for  other  beads  and  other  thicknesses  of  material.  Yields  for  weUft  <^f 
other  diameters  can  be  obtained  by  the  use  of  the  last  column  of  Table  VII.  Porosity,  :t2  per 
cent;  temperature,  50*  P.] 


Conven- 

Effective 
size  of 
grain. 

4foot 

8-foot 

10-foot 

12-foot 

16-foot 

25-foot 

tional 

namefiof 

size  of 

head. 

head. 

head. 

head. 

head. 

head. 

Cu.ft.per 

grains. 

Cu.ft.per 

Cu.ft.per 

Cu.ft.per 

Cu,ft.per 

Cu.ft.per 

Mm. 

min. 

min. 

min. 

min. 

min. 

min. 

0.02 

0.047 

0.098 

0.116 

0.140 

0.186 

0.291     1 

Silt. 

0.04 

0.186 

0.372 

0.465 

0.558 

0.744 

1.163    ij 

0.06 

0.419 

0.887 

1.047 

1.256 

1.674 

2.616 

Very  fine 
'   sand. 

O.OR 

0.744 

1.488 

1.860 

2.283 

2.977 

4.661 

0.10 

1.163 

2.826 

2.907 

8.492 

4.652 

7.270 

O.W 

1.675 

8.:iG0 

4.186 

5.025 

6.700 

10.46 

O.U 

2.279 

4.558 

5.697 

6.837 

9.116 

14.24 

O.lfl 

2.977 

5.964 

7.440 

8.931 

11.91 

18.00 

Pine  sand. 

0.18 

8.768 

7.586 

9.419 

11.80 

15.07 

28.55 

O.J» 

4.651 

9.8U2 

11.68 

18.95 

18.60 

29.07 

0.5B 

7.266 

14.58 

18.17 

21.80 

29.06 

45.47 

0.30 

10.46 

20.92 

26.16 

81.88 

41.84 

65.41 

Medium 
■    sand. 

0.40 

18.60 

37.20 

46.51 

56.80 

74.40 

116.8 

0.50 

29.07 

58.14 

72.67 

87.21 

116.8 

181.8 

o.ao 

41.86 

83.72 

104.7 

125.6 

167.4 

261.6 

0.70 

56.96 

113.9 

142.4 

170.9 

227.8 

856.1 

Coa  rse 
sand. 

0.80 

74.42 

148.8 

186.0 

223.8 

297.7 

465.1 

0.90 

94.19 

188.4 

236.5 

282.6 

876.8 

688.7 

1.00 

116.8 

232.6 

290.7 

849.2 

.    465.2 

728.7 

2.00 

465.1 

980.2 

1163.0 

1895.0 

1860.0 

2907.0 

Fine 
grarel. 

8.00 

1046.0 

2092.0 

2616.0 

8188.0 

4184.0 

6541.0        ' 

1 

The  writer  has  devised  the  following  graphical  method  of  solving 
problems  connected  with  the  capacity  of  artesian  wells,  and  has  found 
it  to  be  very  useful.  We  will  first  apply  the  method  to  a  problem  in 
which  it  is  supposed  that  we  know  the  theoretical  yield  of  the  well  when 
pipe  friction  is  neglected  (that  is,  the  value  of  Qo  from  Table  VIII), 
and  the  value  of  the  theoretical  discharge  {q)  of  the  well  tube  under 
the  given  static  head,  which  last  may  be  taken  from  a  hydraulic  table, 
as  already  suggested.  In  fig.  46,  let  AB  and  JBC  be  each  laid  off 
equal  to  §o,  so  that  AC=2Qo.  Then  lay  off  CD  at  right  angles  to 
AC  and  equal  to  g.  Join  AD  and  layoff  DE—CD  and  draw  CE. 
Also  lay  off  AF=CD  and  draw  F&  parallel  to   CE  and  make 
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AH=AG.  Then  AH=Q,  the  total  actual  yield  of  the  well.  The 
line  HB  represents  the  loss  of  flow  due  to  friction  in  the  well  and 
casing.  If  the  well  and  casing  were  larger,  CD  would  be  longer,  and 
likewise  AH  and  AG  would  be  greater,  so  that  the  flow  Q  would  be 
increased. 

As  a  numerical  example  of  this  graphical  construction,  suppose 
that  the  water-bearing  stratum  is  100  feet  thick,  of  effective  size  grain 
0.2  mm.,  and  that  the  static  head  is  equal  to  a  50-foot  column  of 
water.  Let  us  determine  the  yield  of  a  4-inch  well  1,000  feet  deep. 
From  Table  VIII  we  find  that  Qo=55.3  cubic  feet  per  minute.  On 
page  98  of  Weston's  hydraulic  tables  the  discharge  of  1,000  feet  of 
4-inch  pipe  under  a  head  of  50  feet  is  found  to  be  about  257  gallons 
per  minute,  or  34.3  cubic  feet  per  minute,  so  that  g=34.3.  Draw 
AB=BC=55,d  and  also  Ci)=34.3.  Making  the  construction  indi- 
cated, we  get  ^4fl^or  Q=24.6  cubic  feet  per  minute,  which  is  some- 

l\ 

!     ^\ 


Fig.  46.— Diagram  illustrating  the  author's  graphical  solution  of  problems  in  the  yield  of 

artesian  wells. 


what  less  than  half  of  the  theoretical  yield,  with  pipe  friction 
neglected. 

Uncertainty  as  to  the  value  of  fc,  or  the  transmission  constant  of 
the  rock,  makes  the  application  of  this  graphical  solution  more  or  less 
uncertain  so  far  as  precision  of  results  is  concerned.  Nevertheless,  it 
is  capable  of  giving  much  valuable  information  concerning  the  rela- 
tions of  the  two  fundamental  causes  affecting  the  capacity  of  wells, 
pipe  friction,  and  capillary  friction  in  the  pores  of  the  rock. 

Perhaps  the  most  useful  application  of  the  method  is  to  the  inverse 
problem  of  determining  the  value  of  ^o,  or  the  theoretical  flow,  when 
the  static  head  and  the  actual  discharge  of  the  well  have  been  meas- 
ured. The  value  of  Qo  can  be  found  graphically  in  the  following 
manner,  as  is  shown  by  the  dotted  lines  in  flg.  4G:  Lay  off  on  any 
straight  line,  AC,  the  known  yield  of  the  well,  or  Q==AH.  Draw  the 
line  AKLN  i)erpendicular  to  AH,  and  from  H  as  center  describe 
an   arc  with   radius  equal  to  q,  cutting  AN  in  K.     Then  lay  off 
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AL=HK=^q,  and  draw  LM  parallel  to  KH.  Next  lay  off  AX=LM 
and  draw  NB  parallel  to  HK.  Then  AB  is  ^„,  or  the  theoretical 
flow  of  the  well  if  pipe  friction  were  entirely  absent. 

The  usefulness  of  the  inverse  solution  lies  chiefly  in  the  fact  that 
it  enables  us  to  determine  the  increased  yield  which  results  from  en- 
larging the  diameter  of  a  flowing  well.  Thus  let  us  suppose  that  a 
4-inch  well  1,000  feet  deep  jields  26.6  cubic  feet  per  minute  under  a 
static  head  of  50  feet;  what  yield  should  we  expect  from  a  6-inch  well, 
all  other  things  being  similar?  We  first  lay  off  J.^=24.6  in  fig.  46, 
and  make  the  construction  shown  by  the  dotted  lines.  This  gives  us 
^5=55.3,  so  that  the  yield  of  the  4-inch  well,  if  pipe  friction  could 
be  avoided,  would  be  55.3  cubic  feet  per  minute. 


Fig.  47.— Diagram  illastrating  graphical  solution  of  an  artesian-well  problem. 

From  Table  VII,  column  3,  we  observe  that  this  value  should  be 
increased  about  5  per  cent  if  the  diameter  of  the  well  be  changed  to 
6  inches.  This  gives  us  58.1  cubic  feet  per  minute  for  Qo  for  a  6-ineh 
well.  The  discharge  of  1,000  feet  of  6-inch  pipe  under  a  head  of  50 
feet  is  found  on  page  102  of  Weston's  tables  to  be  730  gallons,  or  97.3 
cubic  feet,  per  minute.  Then  in  fig.  47  lay  off  AB=BC=6S.l  and 
CD=97.3,  Following  the  construction  explained,  we  arrive  at  the 
value  of  Q  or  AH,  which  is  found  to  be  45.6.  Therefore  the  yield  of 
a  6-inch  well  will  be  45.6  cubic  feet  per  minute.  The  yield  of  the 
4-inch  well  was  24.6  cubic  feet  per  minute,  so  that  a  6-inch  well  under 
these  conditions  should  be  expected  to  have  a  capacity  about  85  per 
cent  greater  than  that  of  a  4-inch  well. 
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The  foregoing  problems  may  also  be  solved  by  means  of  the  curves 
of  fig.  48.  These  curves  show  the  relation  of  Q,  the  discharge  of  a 
well,  to  Qa,  the  theoretical  yield,  but  on  a  scale  in  which  the  unit  of 
dischai^e  is  equal  to  5,  the  capacity  of  the  well  tube  under  the  given 
static  head.  In  order  to  illustrate  the  use  of  the  diagram,  we  shall  use 
the  same  examples  that  we  have  just  solved.  The  first  problem  calls 
for  the  yield  of  a  4-inch  well  l,0t)O  feet  deep  whose  static  head  is  50 
feet,  the  transmission  constant  and  thickness  of  water-bearing  stratum 
being  given  as  before.  Table  VIII  gives  the  theoretical  yield  Qo= 
55,3  cubic  feet  per  minute.     From  a  hydraulic  table  the  capacity  of 
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Pia.  te.— Onpbicsl  repreaeDtation  of  tbe  relatioos  bettreen  Q  and  Q,  In  the  equBtfon  oa  page  fa, 
•I  being  taken  as  equal  to  unity.  The  lower  curve  is  a  replatOD  Isi'ger  i^'bIo  of  tbe  portion  af 
the  uppercorvebolweenft— Oandft^lSV    Prom  this  diagram  thetalueot  y,  van  bo  obtained 

on  this  scale.    In  other  n-ords,  the  oi-dinale^  in  tbe  diagram  are  equal  to  Q/q.  tbe  abscissas 

1,(kD0  feet  of  4-inch  pipe  under  a  head  of  50  feet  Is  found  to  be  .f4.3 
cubicfeet  per  minute.  Usingthisvalueoft/ as  the  unit  of  measure  gives 
QJq=S5.'d-i-Zi.3=l.C).  Finding  this  value  on  the  horizonal  scale  of  the 
diagram  (fig.  48),  we  determine  Qlq  to  be  0.735.  To  reduce  to  cubic 
feet  per  minute,  multiply  0.725  by  34.3,  the  value  of  </,  which  gives 
24.!)  cubic  feet  per  minute  as  the  yield  of  the  well.  The  result  is 
slightly  different  from  that  obtained  by  the  graphical  construction. 

The  same  diagram  can  also  be  used  to  solve  the  inverse  problem 
previously  disciis.sed:  If  a  4-ineh  well  1,000  feet  deep,  having  a  static 
head  of  50  feet,  yields  24.0  cubic  feet  imr  minute,  what  will  be  the 
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yield  of  a  6-inch  well  under  the  same  conditions?  From  a  hydraulic 
table  we  obtain,  as  before,  the  yield  of  1,000  feet  of  4r-inch  pipe,  viz, 
34.3  cubic  feet  per  minute.  This  is  the  value  of  q.  Then  Q  q  is 
24. 6 -f- 34. 3,  or  0.72.  Finding  0.72  in  the  vertical  scale  of  the  dia^ri^m 
(fig.  48)  gives  Qo/q=l-5o.  According  to  Table  VII  this  should  l)e 
increased  about  5  per  cent  in  order  to  give  the  value  of  Qo/q  for  a 
fi-inch  well,  making  its  value  1.63,  so  that  ^0=1-63x34.3,  or  56  cubic 
feet  per  minute.  A  hydraulic  table  gives  q  for  1,000  feet  of  6-inch 
pipe,  head  50  feet,  equal  to  97.3  cubic  feet  per  minute,  so  that  for  a 
6-inch  well  ^o/^=56-5-97.3=0.60.  Using  the  lower  curve  of  fig.  48, 
we  find  corresponding  to  0.60  that  ^/q=0.47,  and  since  r/=07.3, 
^=97.3x0.47=45.7,  which  is  the  yield  of  the  6-inch  well  in  cubic  feet 
per  minute. 

SIMPLE  METHODS  OF  MEASURING   THE  YIELD  OF  FLGAVING 

WELLS. 

Prof.  J.  E.  Todd,  State  geologist  of  South  Dakota,  has  recently 
issued  a  bulletin  describing  very  simple  methods  of  determining  the 
yield  of  an  artesian  well,  which  give  fairly  accurate  results  with  little 
trouble  and  in  a  short  time.  The  following  tables  and  explanations 
are  from  his  bulletin.  All  that  is  necessary  for  the  purpose  is  that 
the  water  be  discharged  through  a  pipe  of  uniform  diameter,  a  foot 
rule,  still  air,  and  care  in  taking  measurements.  Two  methods  ai-e 
proposed,  one  for  pipes  discharging  verticallj'^,  which  is  particularly 
applicable  before  the  well  is  permanently  finished,  and  one  for  hori- 
zontal discharge,  which  is  the  most  usual  way  of  finishing  a  well. 

The  table  below  is  adapted  to  wells  of  moderate  size  as  well  as  to 
large  wells.  In  case  the  well  is  of  other  diameter  than  that  given  in 
the  table  its  discharge  can  without  much  difficulty  be  obtained  from 
the  table  by  remembering  that,  other  things  being  equal,  the  discharge 
varies  as  the  square  of  the  diameter  of  the  pipe.  If,  for  example,  the 
pipe  is  one-half  inch  in  diameter  its  discharge  will  be  one-fourth  of 
that  of  a  pipe  1  inch  in  diameter  for  a  stream  of  the  same  height.  In 
a  similar  manner  the  discharge  of  a  pipe  8  inches  in  diameter  can  be 
obtained  by  multiplying  the  discharge  of  the  4-inch  pipe  by  4. 

In  the  first  method  the  inside  diameter  of  the  pipe  should  first  be 
measured,  then  the  distance  from  the  end  of  the  pipe  to  the  highest 
point  of  the  dome  of  the  water  above,  in  a  strictly  vertical  direction — 
a  to  b  in  the  diagram,  fig.  41L  Find  these  distances  in  the  table 
(IX,  A),  and  the  corresponding  figure  will  give  the  number  of  gal- 
lons discharged  each  minute.  Wind  would  not  interfere  in  this  ease, 
so  long  as  the  measurements  ai*e  taken  vertically. 

The  method  for  determining  the  discharge  of  horizontal  jiipes 
requires  a  little  more  care.  First,  measure  the  diameter  of  the  pipe, 
as  before,  then  the  vertical  distance  from  the  center  of  the  opening 
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of  the  pipe,  or  some  convenient  point  corresponding  to  it  on  the  side 
of  the  pipe,  vertically  downward  6  inches,  a  to  ft  of  the  diagram,  then 
from  this  point  strictly  horizontally  to  the  center  of  the  stream,  btoe. 
With  these  data  the  flow  in  gallons  per  minute  can  be  obtained  from 
the  table  (IX,  B).  It  will  readily  be  seen  that  a  slight  error  may 
make  much  difference  in  the  discbarge.  Care  must  be  taken  to  meas- 
ure horizontally  and  also  to  the  center  of  the  stream.     Because  of 


Flu.  W.'Diagram  illnatrBtiag  Bow  from  Turtkul  nod  bui'tzoDtal  pipes. 

this  difficulty,  it  is  desirable  to  check  the  first  determination  by  a 
second.  For  this  pinpose  columns  are  given  in  the  tables  for  cor- 
responding measurements  12  inches  below  the  eenterof  the  pipe.  Of 
t'ourse  the  discharge  from  the  same  pipe  should  be  the  same  in  the 
two  measurements  of  the  same  stream.  Wind  blowing  either  with 
or  against  the  water  may  vitiate  results  to  an  indefinite  amount; 
therefore  measurements  should  be  taken  while  the  air  is  still. 
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TABLE  IX. 

Table  for  determining  yield  of  artesian  toeUs, 


A.  Flow  from  vertical  pipes. 


B.  Flow  from  horizontal  pii^es. 


Discharge  in  gallons  per  minute. 


Diameter  of  pipe  in  inches. 


8.96 
5.60 
7.99 
9.81 
11.33 
12.68 
13.88 
14.96 
16v00 
17.01 
17.93 
18.80 
19.  &5 
20.46 
21.5J2 
21.95 
22  67 
23.137 
24.06 
24.72 
26.:^ 
26.02 
26.66 
27.28 
27.  iW 
28.49 
29.05 
29.59 
»>.08 
30. 55 
30.94 


72  ! 


1 

1 
8 
2 


34. 

39. 

^i. 

48. 

51.9 

55.6 

58.9 

62.2 

65.1 

68.0 


U 


6.2 
8.7 
12.5 
L5.3 
17.7 
19.8 
21.7 
23.6 
25.1 
26.6 
28.1 
29.6 
30.7 
31.8 
33.0 
34.2 
86.2 
36.3 
37.5 
88.6 
3JK6 
40.6 
41.6 
42.6 
4:3.5 
44.4 
45.3 
46.1 
46.9 
47.5 
48.2 
63,2 
61.0 
68.4 
75.2 
81.0 
8(5.7 
92.0 
98.0 
102.6 
106.4 


1* 


3 


-I- 


8.91 
12.6 
18.0 
22.1 
25.5 
28.5 
31.2 
3:3.7 
36.0 
88.3 
40.3 
42.3 
44.2 
45.9 
47.6 
49.3 
50.9 
52.5 
54.1 
55.6 
67.0 
68.4 
59.9 
61.4 
62.8 
04.1 
65.3 
(J6.4 
67.5 
68.5 
69.4 
76.7 
88.0 
98.6 
108.0 
116.8 
125.0 
K32.6 
139.9 
146.5 
15:3. 1 


15.8 

22.4 

32.0 

39.2 

45.3 

50.7 

55. 5 

59.8 

64.0 

68.0 

71.6 

76.2 

78.6 

81.8 

84.9 

87.8 

90.7 

9:3.5 

96.2 

98.9 

101.6 

104.2 

106.7 

109.2 

111.6 

114.0 

116.2 

118.2 

120.3 

121.9 

12:3.4 

i:36.3 

156.5 

175.2 

192.9 

207.6 

222.2 

2:i5.9 

248.7 
260.4 
272.2 


35.6 
51.4 
71.9 
88.3 
102.0 
113.8 
124.9 
134.9 
144.1 
15:3.1 
161.8 
160.3 
176.9 
184.1 
190.9 
197.5 
80:3.9 
210.3 
216.5 
222.5 
228.6 
2:34.3 
240.0 
245.6 


1 
4 
4 
1 
4 
1 
.6 


a51. 

256. 

261. 

266. 

270. 

274. 

277, 

308.6 

852.1 

394.3 

434.0 

WA) 

500.0 

530.8 

559.5 

585.9 

612.5 


1 

Flow  in  gallons  per  minute. 

l-inch 

I  pipe. 

2-iiich  pipe. 

8® 

6-inch 

12-inch 

6-inch 

l^inrh 

0 

level. 

level. 

level. 

level. 

his. 

6 

7.01 

4.95 

27.  n 

19.63 

< 

8.18 

5.77 

32.83 

2».*«i 

8 

9.:35 

6.60 

36.94 

26.18 

9 

10.51 

7.42 

41.56 

29. 4i 

10 

11.68 

8.25 

46.18 

SB.  72 

11 

12.85 

9.08 

60.30 

35.99 

12 

14.02 

9.91 

55.42 

39.26 

13 

16.19 

10.73 

00.08 

42-^ 

14 

16.36 

11.56 

64.65 

4.%  81 

15 

17.53 

12.:38 

69.27 

49.  i> 

16 

18.70 

13.21 

73.89 

62. :« 

17 

19.87 

14.04 

78.51 

55.  f& 

18 

21.04 

14.86 

8:3.12 

5».  91' 

19 

22.21 

15.69 

87.74 

fi2.I7 

20 

28.37 

16.51 

92.36 

65.44 

21 

24.54 

17.34 

96.98 

68.71 

22  ' 

25.71 

18.17 

101.60 

n.»< 

23 

26.88 

18.99 

106,21 

7.\« 

24  , 

28.04 

19.82 

110.83 

76.  Si 

25  1 

29.11 

20.64 

115.45 

81.. '^t 

26 

30.38 

21.47 

120.07 

85.<C 

27 

31.55 

22.29 

124.09 

l».M 

28 

;32.72 

28.12 

129.90 

n.fs 

29 

8:3.89 

23.95 

133.92 

94. « 

30 

35.06 

24.77 

138.54 

9t(.16 

31  i 

86.23 

25.59 

143.16 

101.43 

:32 

37.40 

26.42 

147.78 

HH,  70 

33 

88.57 

27.26 

152.39 

107. 9H 

34 

39.64 

28.08 

167.01 

111.25 

35 

40.46 

28.64 

161.63 

114.52 

30  , 

41.60 

29.46 

166.25 

117.79 

Continue  by  adding  for  each  inch— 


1.15 


0.82 


4.GS 


3.27 


Note.— To  convert  results  into  cubic  feet,  divide  the  number  of  gallons  by  7.6,  or,  more  accu- 
rately, by  7.48. 

The  flow  in  pipes  of  diameters  not  given  in  the  table  can  easily  be 
obtained  in  the  following  manner: 

For  |-inch  pipe,  multiply  discharge  of  1-inch  pipe  by _ 0. 25 

For  f-inch  pipe,  multiply  discharge  of  1-inch  pii)e  by 0. 56 

For  1^-inch  pipe,  multiply  discharge  of  1-inch  pipe  by 1 .  56 

For  U-inch  pipe,  multiply  discharge  of  1-inch  pipe  by .     2. 25 

For  3-inch  pipe,  multiply  discharge  of  2-inch  pipe  by 3. 25 

For  4-inch  pipe,  multiply  discharge  of  2-inch  pipe  by 4. 00 

For  4|-inch  pipe,  multiply  discharge  of  2-inch  pipe  by •  5. 06 

For  5-inch  pipe,  multiply  discharge  of  2-inch  pipe  by 6. 25 

For  6-inch  pipe,  multiply  discharge  of  2-inch  pipe  by 9. 00 

For  8-inch  pipe,  multiply  discharge  of  2-inch  pipe  by 16.00 
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Whenever  fractions  occur  in  the  height  or  horizontal  distance  of 
the  stream,  the  number  of  gallons  can  be  obtained  by  apportioning 
the  difference  between  the  readings  in  the  table  for  the  nearest  whole 
numbers,  according  to  the  size  of  the  fraction.  For  example,  if  the 
distance  from  the  top  of  the  pipe  to  the  top  of  the  stream  in  the  first 
case  is  9^  inches,  one-third  of  the  difference  between  the  reading  in 
the  table  for  9  and  10  inches  must  be  added  to  the  former  to  give  the 
correct  result. 

In  case  one  measures  the  flow  of  a  well  by  both  methods  he  may 
think  that  the  results  should  agree,  but  such  is  not  the  case.  In  the 
vertical  discharge,  there  being  less  friction,  the  flow  will  l>e  larger; 
so  also  in  the  second  method  differences  will  be  found  according  to  the 
length  of  the  horizontal  pipe  used. 

As  pipes  are  occasionally  at  an  angle,  it  is  well  to  know  that  the 
second  method  can  be  applied  to  them  if  the  first  measurement  is 
taken  strictly  vertically  from  the  center  of  the  opening,  and  the  sec- 
ond measurement  from  that  point  parallel  with  the  axis  of  the  pipe 
to  the  center  of  the  stream,  as  before.  The  measurements  can  then 
be  read  from  the  table. 

FAILURE  OF  ARTESIAN   WELLS. 

It  is  not  uncommon  to  find  that  the  flow  of  an  artesian  well  is 
gradually  growing  less  or  failing  altogether.  The  cause  of  the  failure 
may  be  purely  local  and  pertain  to  that  particular  well,  or  it  may 
be  general  and  associated  with  some  depreciation  of  the  artesian  basin 
as  a  whole.  If  the  failure  is  due  to  local  causes  it  may  not  be  dupli- 
cated in  neighboring  wells,  while  causes  affecting  the  artesian  basin 
as  a  whole  must  of  course  be  evidenced  bj^  a  diminution  of  flow  in 
all  of  the  wells. 

Perhaps  the  most  common  cause  of  failtire  of  single  wells  is 
improper  casing.  Some  wells  are  not  properly  cased  from  the  begin- 
ning. Or  the  trouble  may  be  due  to  poor  jointing  or  packing  where 
the  casing  meets  the  uncased  rock,  or  to  poor  packing  where  a  reduc- 
tion in  the  size  of  the  casing  occurs.  Casing  is  sometimes  omitted 
where  a  porous  stratum  really  requires  it,  or  where  a  friable  or  frac- 
tured rock  is  subject  to  constant  caving.  The  leaks  around  the  cas- 
ing or  into  porous  strata  may  easily  cause  the  total  destruction  of  a 
well,  or  so  injure  it  that  it  can  be  repaired  only  at  great  expense. 

The  filling  of  the  lower  portion  of  a  well  with  sand  and  debris  fall- 
ing from  an  upper  stratum,  or  brought  into  the  well  by  the  water,  is 
a  common  cause  of  the  falling  off  in  the  flow  of  an  artesian  well. 
This  diflSculty  is  easily  remedied  by  cleaning  out  the  debris  by  means 
of  a  sand  pump. 

Sometimes  the  water-bearing  rock  is  so  friable  and  the  pressure  so 
great  that  the  well  must  be  cased  to  the  bottom  and  the  end  of  the 
tube  be  driven  fast  into  the  bottom  rock,  the  water  being  admitted 
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into  the  well  through  numerous  holes  drilled  in  the  lower  sections  of 
the  easing,  which  act  on  the  same  principle  as  the  cylindrical  screens 
in  a  common  driven  well. 

A  cause  of  the  partial  failure  of  wells,  which  is  not  yet  thoroughly 
understood,  is  the  apparent  clogging  of  the  water-bearing  rock  in  the 
immediate  neighborhood  of  the  well.  Whether  this  clogging  is  due  to 
the  deposit  of  fine  silt  in  the  pores  of  the  rock  or  to  a  growth  of  micro- 
scopic plant  life,  or  to  a  gelatinous  deposit  of  iron,  etc. ,  has  not,  to  the 
writer's  knowledge,  been  ascertained  in  any  of  the  cases  in  which  the* 
phenomenon  has  been  observed.  In  the  old  artesian  wells  at  Savan- 
nah, Ga.,  it  was  found  that  the  explosion  of  dynamite  at  the  bottom 
of  the  wells  did  not  remove  the  difficulty.  Later,  in  the  new  wells  at 
the  same  city,  it  was  found  that  strong  back  flushing  of  the  wells — 
that  is,  the  forcing  of  large  quantities  of  water  into  them — caused  a 
very  marked  restoration  of  the  flow.  This  matter  will  be  especially 
referred  to  on  a  later  page  (p.  100),  where  the  wells  at  Savannah  are 
more  fully  discussed. 

Failure  due  to  causes  pertaining  to  the  entire  artesian  basin  is 
also  rather  common.  It  is  probably  true  that  in  nearly*  all  artesian 
basins  the  original  pressure  gradient  in  the  water-bearing  rock  is 
appreciably  lowered  by  the  artificial  drafts  made  upon  the  subter- 
ranean supply,  with  a  consequent  actual  decrease  in  the  capacities  of 
the  wells.  A  small  decrease  of  this  kind  is  to  be  expected,  and  it  does 
not  necessarily  indicate  approaching  disaster  to  the  wells.  Even  in 
the  Da'kota  basin,  which  seems  thus  far  to  be  quite  adequate  to  the 
enormous  demands  made  upon  it,  it  is  thought  that  there  is  evidence 
of  a  slight  depreciation  of  the  wells  on  higher  ground,  and  even  some 
wells  of  low  pressure  have  ceased  to  flow,  as  at  Scotland,  Tripp,  and 
elsewhere.     Most  wells,  however,  have  failed  but  little.^ 

It  must  be  kept  well  in  mind  that  there  is  a  limit  to  the  amonut  of 
water  that  can  be  withdrawn  from  an  artesian  basin.  There  is  no 
such  thing  as  an  inexhaustible  supply  in  this  connection.  The  amount 
of  water  available  is  limited  on  the  one  hand  by  the  amount  of  Vain- 
fall  upon  the  catchment  area  and  the  facility  with  w^hich  the  rain- 
fall can  obtain  entrance  to  the  porous  stratum,  and  on  the  other 
hand  by  the  capacity  of  the  water-bearing  rock  to  transmit  the  wat-er 
over  long  distances  and  diminution  through  leakage  and  seepage. 
These  two  limiting  conditions  are  usually  of  sufficient  magnitude  to 
render  the  overdrawing  of  the  supply  a  practical  and  present  daager 
which  should  be  constantly  kept  in  mind. 

One  of  the  most  striking  examples  of  a  general  and  gradual  failun- 
of  the  wells  of  an  entire  basin  is  presented  by  those  at  or  near  the 
city  of  Denver.*    This  basin  was  discovered  in  1884,  and  in  a  few 

<i  Qeologry  and  water  resources  of  a  portion  of  southeastern  South  Dakota,  by  J.  E.  TotM 
Water-Supply  and  Irrigation  Paper  U.  8.  Geol.  Survey  No.  84, 1900,  p.  31. 

f>  See  Artesian  wells  of  Denver  Basin,  by  G.  H.  Eldridge:  Mon.  U.  S.  Geol.  Survey  Vol.  XX  VD 
Also  see  The  artesian  wells  of  Denver;  a  report  by  a  special  committee  of  the  Colorado  S< 
tific  Society:  Proc.  Colo.  Sci.  Soc..  Denver,  Vol.  1, 18183-84,  pp.  76-106. 
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years  about  400  wells  had  been  drilled  within  an  area  extending  a 
distance  of  40  miles  along  South  Platte  River  in  a  strip  about  5  miles 
wide  on  both  sides  of  the  stream.  Most  of  the  wells  were  within  the 
limits  of  the  city  itself.  Many  of  the  wells  had  a  good  pressure  and 
strong  flow  when  first  constructed.  In  1886  it  was  not  thought  that 
any  general  decrease  in  the  flow  of  the  wells  could  be  detected. 
Between  1888  and  1890,  however,  a  continuous  decrease  in  the  flow  of 
the  city  wells  took  place,  and  by  the  end  of  the  latter  year  all  but  six 
of  the  city  wells  had  to  be  pumped,  while  numerous  wells  in  the  basin 
were  permanently  abandoned.^ 

It  is  thought  that  the  cause  of  the  remarkable  failure  of  this  basin 
is  not  lack  of  rainfall  upon  the  catchment  area  or  the  size  or  absorp- 
tion power  of  the  latter,  but  the  low  porosity  and  transmission  power 
of  the  water-bearing  strata.  It  is  believed  that  during  the  early 
years  in  the  history  of  the  wells  the  water  withdrawn  repi*esented 
a  supply  stored  in  the  rocks  but  not  readily  ti'ansported  by  the  strata 
to  meet  the  enormous  draft.  Van  Diest  estimated  in  1890  that  if  all 
the  wells  in  Denver  were  plugged  it  would  be  forty  years  before  the 
water-bearing  strata  of  the  Tertiary  of  the  Denver  Basin  would  be 
again  in  the  condition  of  saturation  existing  when  the  first  well 
was  sunk.* 

MUTUAL  INTERFERENCE  OP  ARTESIAN  WELLS. 

It  is  a  common  experience  to  find  that  the  yield  of  an  artesian  well 
is  noticeably  influenced  by  the  construction  of  a  new  well  in  the  same 
neighborhood.  When  this  phenomenon  is  associated  with  a  general 
lowering  of  the  water  pressure  throughout  the  region,  it  is  more  prop- 
erly considered  a  case  of  partial  failure  of  the  artesian  basin  than 
a  case  of  interference.  One  well  may  interfere  with  another  well 
without  the  basin  being  subject  to  general  depreciation.  The  inter- 
ference of  two  wells,  in  the  technical  sense,  is  determined  by  a  com- 
parison of  the  flow  of  one  of  two  wells  when  both  are  flowing  freely 
with  the  flow  of  each  well  when  the  other  is  shut  off.  In  a  similar 
wa}^  we  may  determine  the  interference  of  several  wells  with  one  well. 

To  illustrate  the  distinction  between  the  general  depreciation  of  an 
artesian  area  and  the  interference  of  wells  with  one  another  we  will 
consider  the  case  presented  by  the  Chicago  wells.  The  large  drafts 
made  upon  the  various  zones  of  supply  in  that  district  have  caused 
the  head  of  wells  constructed  in  1864  to  fall  about  100  feet.  This 
would  be  referred  to  as  depreciation  or  partial  failure  of  the  basin. 
But  if  at  the  time  mentioned  two  wells  had  been  constructed  50  feet 
apart,  the  flow  of  each  well  during  the  entire  period  of  gradual  depre- 
ciation would  fluctuate  with  the  shutting  down  or  starting  up  of  the 
other  well.     This  is  what  is  meant  by  interference. 


a  Artesian  wells  of  Denrer  Basin,  by  G.  H.  Eldridge:  Mon.  U.  S.  Oeol.  Survey  Vol.  XXVII, 
p.  49». 

^Ibid.,  pp.  486-427.  See  also  The  artesian  wells  of  Denver  Proc.  Colo.  Sci.  Soc-,  Denver,  Vol. 
1, 1888-84,  pp.  7&-106. 
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It  is  more  surprising  to  find  cases  in  which  no  interference  between 
neighboring  wells  can  be  detected  than  to  observe  cases  in  which  it 
is  very  pronounced.  The  enormous  12-inch  Ponce  de  Leon  well  at  St. 
Augustine,  Fla. ,  seems  to  suffer  no  interference  from  a  neighboring 
0-inch  well.  The  Ponce  de  Leon  well  is  1,400  feet  deep  and  flows 
10,000,000  gallons  per  day  under  a  closed  head  of  17  pounds  per 
square  inch.^  While  a  dynamo  was  being  operated  by  the  12-ineh 
well,  the  6-inch  well  (capacity  400,000  gallons  daily)  was  suddenly 
turned  on  and  off,  but  the  closest  observation  did  not  detect  the 
slightest  trembling  of  the  pressure  gage  on  the  12-inch  well.  The 
latter  well,  however,  is  much  deeper  than  the  6-inch  well,  and  fur- 
nished 3,000,000  gallons  daily  at  the  depth  reached  by  the  6-inch  well. 
This  fact  and  the  disparity  in  their  total  yield  may  sufficiently  account 
for  the  failure  to  detect  any  interference. 

At  Savannah  the  flow  from  the  first  7  of  12  wells  arranged  300  feet 
apart  in  a  straight  line  was  observed  in  1892  to  be  6,500,000  gal- 
lons per  day,  an  average  of  930,000  gallons  for  each  well,  at  an 
elevation  of  8  feet  above  the  sea.  The  water  stood  in  wells  Xos.  10, 
11,  and  12  at  altitudes  of  14.93,  15.96,  and  16.20  feet,  respectively. 
The  total  yield  of  the  12  wells  under  the  same  head  was  9,500,000 
gallons  per  day,  an  average  of  792,000  gallons  for  each  well.  In  1S97 
a  measurement  of  the  mutual  interference  of  these  wells  and  the 
Springfield  well,  2,000  feet  east,  was  made,  and  it  was  ascertained 
that  when  the  Springfield  well  was  shut  off  the  total  flow  of  the  12 
wells  was  6,910,000  gallons  per  day,  and  that  when  the  Springfield  well 
was  in  use  the  fiow  was  7,258,000  gallons  per  day..  The  net  gain  from 
that  well  was,  therefore,  348,000  gallons  per  day,  which  would  be 
increased  to  468,000  gallons  per  day  if  the  leakage  between  the  well 
and  the  works  be  allowed  for.  The  latter  quantity  (468,000  gallons)  1.*^ 
therefore  the  net  gain  due  to  the  use  of  the  Springfield  well.  The 
latter  well,  however,  was  actually  flowing  at  the  rate  of  1,000,000  gal- 
lons per  day.  Therefore  the  12  wells  suffered  a  decrease  of  552,CXA» 
gallons  per  day,  which  is  an  interference  of  8  per  cent  due  to  the 
Springfield  well.  The  Savannah  wells  are  discussed  more  fully  on 
the  following  pages. 

What  is  reported  to  be  interference  of  wells  sometimes  proves  to 
be  a  fault  largely  due  to  defective  construction.  Such  was  in  part 
the  case  at  Rockford,  111.*  The  first  well  drilled  was  8  inches  in 
diameter  and  1,530  feet  deep.  The  water  rose  about  28  feet  above  the 
ground  and  flowed  about  1,000,000  gallons  per  day.  Three  more  wells 
were  sunk,  and  when  all  were  connected  with  the  pump  the  total  flow 
was  3,000,000  gallons  per  day.  This  would  indicate  a  mutual  inter- 
ference of  25  per  cent.  This  flow  was  not  permanent,  however,  and 
soon  diminished  to  2,500,000  gallons  per  day,  while  a  paper  mill  1 
mile  south  of  the  works  and  at  17  feet  lower  elevation  drilled  a  well 


«  Enarineering  News,  Vol.  CCLXXI,  pp.  183, 828. 
b  Engineering  Record,  Vol.  XXII,  p.  7. 
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which  affected  the  original  yield  still  more.  An  additional  well  was 
then  drilled,  but,  the  supply  failing  to  increase  as  much  as  was 
expected,  an  investigation  was  made.  Well  No.  1  was  found  to  be 
flowing  only  70,000  gallons  per  day  at  the  surface  and  onl}^  210,000 
gallons  at  the  place  of  connection.  The  well  was  recased  and 
repacked,  the  result  being  a  flow  of  177,000  gallons  at  the  surface  and 
400,000  gallons  at  the  point  of  connection.  Similar  work  on  well  No. 
4  increased  the  delivery  at  the  surface  from  142,000  gallons  to  254,000 
gallons  and  at  the  point  of  connection  to  700,000  gallons.  The  wells 
were  faulty  in  construction,  leaking  considerably  in  the  upper  strata. 

ARTESIAN  WELLS  OF  SAVANNAH,  QA. 

One  of  the  most  carefully  planned  artesian  water  supplies  of  this 
country  is  that  of  the  city  of  Savannah,  Ga.  A  brief  account  of  these 
w^ells  is  of  much  interest,  not  only  as  illustrative  of  an  intelligently 
designed  and  well-constructed  engineering  work,  but  also  because  of 
the  valuable  lessons  to  be  learned  from  the  way  in  which  difficulties 
were  met  and  overcome  as  they  arose.  The  works  were  planned  by 
Mr.  Thomas  T.  Johnston,  consulting  engineer,  of  Chicago,  111.,  and 
the  following  description  is  taken  largely  from  his  paper  in  the  Engi- 
neering News.'' 

Prior  to  1887  the  water  supply  of  Savannah  was  taken  from  the 
river,  but  in  that  year  14  artesian  wells  were  put  in  use  (a  fifteenth 
well  being  nearly'  ready)  near  the  old  pumping  station  (see  fig.  50). 
Of  these  wells,  2  were  10-inch,  12  were  6-inch,  and  1  was  4-inch,  and  not 
one  was  more  than  400  feet  deep.  In  1888  the  entire  supply  of  the  citj' 
was  drawn  from  these  wells,  the  total  for  the  year  being  2,135,842,000 
gallons,  or  about  5,850,000  gallons  per  day.  At  the  close  of  1889  5  new 
wells  had  been  put  in  use,  the  20  wells  being  distributed  very  irreg- 
ularly within  a  10-acre  lot.  About  this  time,  however,  it  became  neces- 
sary to  open  the  river  supply  to  some  extent.  Experience  and  obser- 
vation showed  conclusively  that  the  water  supply  was  materially 
affected  by  the  tide,  and  it  was  supposed  that  the  shallowness  of  the 
wells  caused  a  filling  by  sand  to  a  greater  or  less  extent,  thus  affect- 
ing the  supply.  But  little  better  results,  were  had,  however,  from 
deepening  some  of  the  wells;  one  of  them  was  deepened  to  1,(K)9  feet. 
Two  additional  10-inch  wells,  502  and  505  feet  deep,  were  connected 
with  the  old  works  on  Dec  ember  29,  1890,  but  in  November,  1891,  it 
was  necessary  to  again  draw  water  from  the  river.  Nothing  resulted 
from  dynamiting  the  wells. 

In  June,  1891,  it  was  found  that  water  in  well  No.  1,  close  to  the 
old  pumping  station,  was  9  feet  lower  than  in  well  No.  2,  distant  from 
well  No.  1  about  1,G(M)  feet,  and  it  was  determined  to  abandon  the  old 
wells. 
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Twelve  new  wells  in  a  new  location  were  finally  decided  upon,  and 
7  were  put  in  use  on  December  9,  1892,  and  the  others  on  March 
21, 1893.  The  relative  locations  are  shown  on  the  accompanying  map, 
fig.  50.  The  wells  are  arranged  along  a  highway  which  runs  nearly 
parallel  to  the  ocean  and  some  distance  from  the  old  pumping  sta- 


^//9fp  hOUy 


Fig.  oO.— Map  showing  loc*ation  of  artesian  wells  at  Savannah,  Ga.  The  old  wells  are  n«u-  the 
old  waterworks,  shown  in  upi)er  left-hand  corner  of  map.  The  new  wells  are  on  Styles  arenas 
and  are  numbered  1-12,  inclusive.    (From  Journal  of  Western  Society  <»f  Enfirineera.  Vol.  II. 

No.  «.) 


tion.  They  are  300  feet  apart  and  flow  into  a  brick  and  concrete  con- 
duit on  the  opposite  side  of  the  highway.  The  strata  through  which 
they  are  bored  belong  to  the  Cretaceous.  Sands  and  clays  were  met 
to  a  depth  of  about  250  feet,  where  a  cherty  lime  rock  was  found. 
The  rock  varies  in  character  at  greater  depths.  The  first  water  was 
found  at  325  feet,  and  the  supply  continually  increased  until  the  depth 


8UGHTER.] 


ARTESIAN    WELLS   AT   SAVANNAH,  GA. 


99 


exceeded  500  feet.  The  water-bearing  rock  is  uniformly  a  porous 
limestone,  or  rather  one  full  of  cavities,  very  similar  to  the  rock  out- 
crop from  which  flow  the  mammoth  Suwanee  springs  in  northern 
Florida.  Water  is  occasionally  found  below  500  feet,  but  not  in  suffi- 
cient quantity  to  justify  deeper  wells.  The  12  wells  of  the  new 
waterworks  average  500  feet  in  depth.  They  are  cased  to  the  rock 
(about  250  feet)  with  casing  of  12  inches  internal  diameter.  Below 
this  there  is  a  12-inch  clear  opening.  The  normal  position  of 
water  in  the  wells,  as  determined  by  the  position  in  the  old  wells 
when  first  dug,  showed  that  it  reached  the  static  level  at  an  eleva- 
tion of  41  feet  above  mean  low  tide.  Subsequent  wells,  bored  in 
a  wide  range  of  country,  show  about  the  same  elevation.  After  a 
number  of  wells  had  been  bored  the  elevation  of  this  static  level  was 
lowered.  At  the  time  of  an  examination  in  1890  about  6,000,000  gal- 
lons per  day  were  being  pumped  at  the  old  works.  The  static  level 
was  then  7  feet;  at  the  site  of  the  new  works  it  was  at  an  eleva- 
tion of  28  feet,  while  9  miles  south  of  the  old  works  it  was  at  the 
original  elevation,  41  feet.  The  influence  of  the  heavy  pumpage 
was  noticed  to  be  greater  in  wells  in  the  same  line  perpendicular  to 
the  shore  of  the  ocean  than  in  wells  in  a  line  parallel  to  the  ocean. 
To  predetermine  the  probable  flow  from  the  new  wells,  the  Spring- 
field w^ell,  2,000  feet  east  of  the  new  station,  was  examined,  with  the 
following  results: " 


TABLE  X. 

low  of  S})i 

ringfield  toell,  Sa 

vannah,  G 

Elevation 

of  static 

level 
above 

Eqniva- 
leut  head. 

Year. 

Flow. 

mean  low 

tide. 

1 

- 

Gallons  per 

Feet. 

Feet.       1 

3U  hmtrs. 

22.67     " 
26.67 

0            1 
2.00       1 

1890 
1890 

""482,666'" 

24.40 

3.27 

1891 

623,000 

22.77 

4.90 

1890 

1,000.000 

22.68 

4.99 

1891 

977,000 

21. 8U 

5.87 

1891 

1,133,000 

21.79 

5.88 

1891 

1.172,(J00 

20.67 

7.10 

1890 

1,360,000 

18.00 

14.67 

1890 

2,500,000 

It  was  estimated  that  about  3,000,000  gallons  per  day  could  be 
obtained  with  the  static  head  reduced  to  an  elevation  of  7  feet,  which 
reduction  is  practicable  at  the  pump  house,  as  constructed.  The  old 
wells  spread  over  an  area  about  1,700  feet  wide  at  its  largest  part,  and 
their  flow  at  an  elevation  of  7  feet  was  about  6,000,000  gallons  per  day. 

The  first  seven  wells  embraced  a  line  1,800  feet  long.  Reducing 
the  level  to  8  feet,  the  flow  whs  6,500,000  gallons  per  day.  The  level 
in  wells  Nos.  10,  11,  and  12  was  at  this  time  14.93,  15.96,  and  16.20 


a  Section  of  this  well  is  shown  in  Engineering  News,  Vol.  XXX,  p.  4. 
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feet,  respectively.  On  March  21,  1893,  the  12  wells  were  put  into 
service,  with  elevation  of  water  at  8  feet,  and  the  flow  was  9,5OO,00<> 
gallons  per  day.  At  the  beginning  of  1897  the  flow  of  the  12  wells 
had  decreased  to  0,900,000  gallons  per  day,  and  the  fear  was  enter- 
tained that  the  history  of  the  old  plant  was  to  be  repeated.  Mr. 
Johnston  was  again  called  in  consultation.  The  results  of  his  meas- 
urements of  the  flow  of  each  of  the  12  wells  were  as  follows: 


TABLE  XI. 
Yield  of  Savannah  wells  in  1897. 


Well. 


No.  1 
No.  2 
No.  3 
No.  4 
No.  5 
No.  6 
No.  7 
No.  8 


Flow. 


QolUmttperSU 
hmtrs. 
713,460 
400,460 
543,  SdO 
381,790 
485,760 
298,480 
452,870 
452,870 


Well. 


Flow- 


No.  9. 
No,  10 
No.  11 
No.  12 


Gallons  per  fit 
hours. 
399,740 
468. OSO 
371,910 
485.700 


Springfield  well 


5,490.100 
1,019.590 


From  this  table  it  is  seen  that  wells  Nos.  4,  6,  and  11  showed  a  very 
small  flow,  entirely  out  of  proportion  to  that  of  the  other  wells. 

It  having  been  determined  that  the  flow  of  wat^r  in  some  wells  was 
more  obstructed  than  in  others,  the  work  of  attempting  to  remove  the 
obstructions  was  undertaken.  The  method  used  was  back-flushing, 
or  the  forcing  of  a  strong  reverse  flow  back  into  the  well.  The  first 
effort  was  made  on  well  No.  2  by  means  of  fire  hose  attached  to  a 
neighboring  hydrant.  Onlj'^  a  slight  improvement  resulted.  The  next 
attempt  was  made  on  well  No.  10,  fire  engine  No.  2  being  used.  But 
little  improvement  resulted.  A  more  powerful  fire  engine  (No.  3)  was 
next  employed,  and  the  process  was  tried  on  well  No.  6.  A  radical 
improvement  was  the  result,  the  net  gain  in  the  yield  of  the  well  being 
100,000  gallons  per  day.  Encouraged  by  this  result,  the  next  effort 
was  made  on  well  No.  4,  fire  engines  Nos.  1  and  3  being  used.  The 
result  was  even  more  radical,  the  net  gain  in  yield  for  this  well  being 
200,000  gallons  per  day."  The  actual  results  on  well  No.  0  were  as 
follows: 

TABLE  XII. 
Results  of  flushing  well  No.  6',  Savannah  waterworks^  in  1897, 

Flow  before  flushing:  24  hours. 

May  12 295,000 

May  18 304,000 

Flow  after  flushing: 

May  18 438,000 

May  19 395,000 

May  20 400.000 

May  24. 389,620 

o  Report  of  Thos.  T.  Johnston  to  chairman  of  water  comniiFBion,  Savannah,  Ga.,  dated  May 

24,  vm. 
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After  these  experiments  Mr.  Johnston  recommended  that  a  special 
8- inch  water  main  of  the  city  system  be  laid  along  the  row  of  12  wells, 
and  that  it  be  connected  to  each  well  by  means  of  a  t>-inch  pipe  and 
gate.  By  opening  a  gate  any  well  can  now  be  flushed  at  any  time, 
and  Superintendent  Kinsey  of  the  waterworks  states  that  all  of  the 
wells  have  been  flushed  and  tested  regularly  every  year  since  Mr. 
Johnston's  tests  in  1807.  The  following  is  the  record  of  the  test  for 
the  vear  1900: 

Results  of  flushing  Savannah  ivells  in  1900, 

Ghhllons  per 
24  hours. 

Yield  before  fiushinK 5,104,275 

Yield  after  flushing--..      ...    ._ 5,850,878 


Gain 746,003 

llie  yield  before  flushing  given  above  is  385,825  gallons  less  than 
the  total  yield  before  flushing  in  1897. 

The  results  at  Savannah  are  especially  valuable  on  account  of  their 
reliability  and  the  fulness  of  the  information.  In  the  first  place,  the 
yield  of  the  wells  can  be  closely  relied  upon,  for  they  were  determined 
by  a  special  current  meter  designed  by  Mr.  Johnston,  which  can  at 
any  time  readily  be  lowered  into  one  of  the  wells.  In  the  second 
j)lace,  it  was  found  by  actual  measurements  at  the  old  waterworks 
that  there  had  been  no  lowering  of  the  water  table  during  the  years 
1892  to  1897,  as  the  measurements  made  in  the  two  years  were  in  sub- 
stantial accord.  Thus  the  depreciation  of  the  wells  must  be  referred 
to  the  clogging  of  the  pores  in  the  rock  in  some  unknown  way,  and 
not  to  a  general  depi*eciation  of  the  basin. 

Reliable  data  upon  which  to  base  discussion  of  artesian  phenomena 
are  not  common.  Most  of  the  round-number  estimates  of  yield,  such 
as  5(X),000  or  1,000,000  gallons  per  day,  are  not  even  approximations 
of  the  actual  facts. 
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LETTER  OF  TRANSMITTAL, 


Department  of  the  Interior, 
United  States  Geological  Survey, 

Division  of  Hydrography, 
Washingto7i,  D.  C,  April  15,  1902. 
Sir:  I  have  the  honor  to  transmit  herewith  a  paper  prepared  by 
Mr.  L.  H.  Taylor,  entitled  Water  Storage  in  the  Truckee  Basin,  Cali- 
fornia-Nevada, and  to  request  that  it  be  published  in  the  series  of 
Water-Supply  and  Irrigation  Papers.  It  relates  to  surveys  and 
examinations  made  by  Mr.  Taylor,  as  resident  hydrographer  of  this 
Survey,  and  in  cooperation  with  the  State  of  Nevada,  in  order  to  ascer- 
tain the  extent  to  which  the  waters  of  Truckee  River  can  be  con- 
served and  utilized  in  the  development  of  the  arid  lands  of  that  State. 
Mr.  Taylor  shows  that  by  constructing  various  dams  and  other 
hydraulic  works  a  large  amount  of  water  which  now  runs  to  waste 
can  be  saved  and  conducted  out  upon  vacant  public  land,  furnishing 
a  supply  also  to  some  of  the  lands  now  in  private  ownership.  This  is 
one  of  the  most  important  of  the  interstate  irrigation  problems  which 
have  been  carefully  examined.  The  construction  of  the  works 
described  by  Mr.  Taylor  would  do  much  toward  increasing  the  culti- 
vated area  and  the  population  of  Nevada,  and  would  cause  the  State 
to  rise  rapidly  in  agricultural  rank. 

Very  respectfully,  F.  H.  Newell, 

Hydrographer  in  Charge, 
Hon.  Charles  D.  Walcott, 

Director  United  States  Geological  Survey. 
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WATER  STORAGE  IN  THE  TRUCKEE  BASIN, 

CALIFORNIA-NEVADA. 


By  L.  H.  Taylor. 


liOCATIOX  OF  BASIN. 

The  region  drained  by  Truckee  River  is  embraced  between  merid- 
ians 119°  10'  and  120°  28'  west  longitude  and  parallels  38°  42'  and 


Fig.  1.— Map  of  the  Truckee  Basin,  showing  minor  drainage  basins  and  location  of  i-ainfall 

stations. 
Rainfall  stations: 

1.  Wadsworth.  4.  Boca.  7.  Lewers's  ranch.  10.  Genoa. 

2.  Reno.  5.  Trnckee.  8.  Marlette  Lake.  11.  Virginia. 

3.  Verdi.  6.  Summit.  9.  Carson. 

40**  20'   north   latitude,  being  partly  in  the  State  of  California  and 

partly  in  Nevada.     (See  map  of  Truckee  Basin,  fig.  1.)    The  upper 
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or  western  poi'tion  of  the  basin  lies  immediately  east  of  the  summit 
of  the  main  Sierra  Nevada,  and  embraces  a  high,  forest-clad  retrion 
ranging  in  altitude  from  5,000  to  11,000  feet  above  sea  level,  on  which 
the  precipitation,  which  is  mainly  in  the  form  of  snow,  is  heavy. 
The  greater  part  of  the  area  is  in  the  State  of  California.  The  eaiJt- 
ern  or  lower  part  of  the  basin,  which  is  entirely  within  the  State  of 
Nevada,  is  essentially  different  in  character,  being  made  up  of  broad, 
open  valleys  and  barren  hills,  distinctly  typical  of  the  Great  Basin. 

The  river  flows  northward  and  enters  Lake  Tahoe  at  an  elevation  of 
6,225  feet  above  sea  level.  This  lake  is  the  largest  body  of  fresh  water 
at  that  altitude  in  the  United  States,  its  area  being  193  square  miles. 
(A  portion  of  the  lake  is  shown  in  PI.  I;  see  also  fig.  5,  p.  44.)  As  the 
boundary  line  between  Nevada  and  California  passes  through  the  lake, 
a  portion  of  it  is  in  each  State.  The  outlet  of  the  lake  is  at  Tahoe,  Cal. 
After  leaving  the  lake  the  river  has  a  general  northward  course  until 
it  reaches  Verdi,  Nev.,  a  short  distance  from  the  State  line,  and  about 
40  miles  from  the  lake.  In  this  part  of  its  course  it  receives  a  number 
of  important  tributaries  which  augment  its  flow.  There  are  a  num- 
ber of  lakes  at  the  headwaters  of  the  branch  streams.  After  passing 
Verdi  the  river,  entering  what  has  been  called  the  lower  portion  of  the 
Truckee  Basin,  flows  eastward  a  distance  of  45  miles,  passing  through 
the  Reno  Valley  and  the  Low^er  Truckee  Canyon  to  Wadsworth, 
whence  it  turns  northward,  flows  about  20  miles  farther,  and  dis- 
charges into  Pyramid  and  Winnemucca  lakes. 

PRECIPITATION. 

Precipitation  records  have  been  kept  at  eight  places  within  the  basin 
of  Truckee  River,  and  at  three  stations — Virginia,  Carson,  and 
Genoa — immediately  adjacent  to  the  south  and  east,  as  shown  in 
fig.  1.  At  a  majority  of  these  stations,  in  fact  at  all  except  Reno  and 
Lewers's  ranch,  in  the  Truckee  Basin,  the  observations  were  made  by 
the  agents  and  telegraph  operators  of  the  Southern  Pacific  Railrt>ad 
Company.  The  records  afford  the  only  data  available,  and  probably 
furnish  means  approximating  the  truth. 

llie  following  table  gives  the  annual  precipitation  at  all  of  the  sta- 
tions referred  to  except  Marlette  Lake,  where  observations  were  made 
^  during  only  twelve  months,  from  July  1,  1804,  tx)  June  30,  1895: 


TAYLOR.] 


PRECIPITATION. 
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Annual  rainfall,  in  inches,  at  ten  stations  on  eastern  slope  of  Sierra  Nevada  in 

and  adjacent  to  basin  of  Truckee  River. 


Year. 

Wads- 
worth 

(4,0Tr7).o 

Beno 

(4,497).a 

Verdi 

(4,895).a 

Boca 
(5,541). a 

Truckee 

(5,819).  a 

Sum- 
mit 

(7,017).a 

34.29 
60.60 
37.90 
40.95 
18.85 
33.86 
46.90 
26.73 
32.09 
73.67 
64.50 
30.95 
62.12 
2:3.57 
60.47 
26.41 
41.00 
49.97 
38.02 
51.42 
58.83 
26.03 
44.70 

Lewers's 
ranch 

(5,177). a 

Oenoa 

(4,824).a 

Carson 
(4,670).a 

!    Vir- 
^nia 

(6,242).a 

1870 

2.30 
4.04 
0.70 
1.84 
4.13 
3.96 
2.27 
4.27 
4.85 
8,88 
8.31 
5.01 
8.56 
2.82 
4.79 
8.59 
5.30 
6.70 
8.78 
5.19 
6.78 
6.22 
4.65 

13.46 
16.87 

8.40 
11.65 
21.85 
10.66 
17.73 

8.89 
15.81 
21.08 
16.79 

2.42 
21.00 
11.30 
28.00 

8.38 
17.00 
20.39 
11.23 
38.40 
32.07 
28.10 
29.05 
27.62 
27.64 
16.47 
30.50 
26.02 
14.81 
32.47 
25.29 

23.28 
38.71 
27.29 
26.16 
36.09 
27.50 
28.85 
16. 13 
25.81 
27.86 
87.61 
21.28 
30.50 
16.80 
43.81 
14.91 
18.55 
25.95 
8.85 
19.16 
39.45 
26.85 
31.10 
82.54 
30.45 
23.89 
29.61 
27.83 
12.21 
33.86 
17.56 

1871 

4.86 
4.11 
2.75 
5.70 
6.06 
8.50 
6.68 
6.32 
4.02 
6.70 
5.89 
5.48 
8.95 
6.17 
2.95 
4.82 
6.78 
4.60 
6.43 
9.72 
10.45 
11.92 
4.74 
7.27 
5.53 
10.59 
8.00 
6.41 
8.50 
7.81 

1872 

.        ..... 

1 

1873 

I 

1874 

1875 

......... 

17.73 
9.06 

1876 



1877 

1878 





1 

1879 

.  .. 

1880 

18.10 

10.33 

11.29 

6.95 

17.82 

11.32 

10.93 

8.54 

7.12 

12.44 

13.80 

18.30 

14.25 

11.42 

12.78 

10.91 

14.64 

13.02 

6.04 

9.78 

10.13 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1880 

17.87 
16.63 

22.80 
16.80 
22.61 

1800 

1891 

29.65 
26.29 
22.66 
25.60 
20.36 
30.50 
25.61 
14.32 
26.35 
23.72 

20.41 

1802 

is.  33 

15.91 

1893 

16.78 
12.50 
10.45 

14.79 

1894 

19.78 

1806 

4.51 
10.28 
7.25 
4.27 
5.32 
5.30 

20.97 
23.09 
13.13 

3.91 
18.08 

8.97 

1806 

1807 

1808 

31.46 
7:3.80 
42.52 

1899 

1900 

a  Elevation  above  sea  level,  in  feet. 

For  the  purpose  of  showing  the  distribution  of  rainfall  throughout 
the  year  the  following  tables  of  the  monthly  precipitation  during  the 
last  thirteen  years  at  the  eleven  stations  mentioned  have  been  pre- 
pared. The  tables  have  been  arranged  for  the  twelve  months  begin- 
ning September  1  and  ending  August  31  of  the  following  year,  as  the 
latter  date  is  near  the  end  of  the  irrigating  season  and  is  the  time 
when  the  streams  reach  their  lowest  stage. 

Monthly  precipitation,  in  inches,  at  Wadsworth,  Aev. 

[Elevation,  4,077  feet.] 


Season. 

Sept. 

Oct. 

Nov. 

L-^vC. 

Jan. 

Feb. 

Mar. 

Apr. 

May.  June. 

July. 

0.00 
0.00 

Aug.  Total. 

t 

1888-^ 

>•••-- 

0.29    0.24 
1.10    0.00 

o.oo' 

1889-90 

0.00 
1.55 
aO.35 
0.06 
0.41 
0.25 
0.18 
0.00 
0.34 

0.29 
0.50 
aO.39 
0.05 
0.10 
1.78 
0.22 
0.20 
T. 

0.55 
0.05 
aO.57 
0.45 
2.05 
0.29 
0.68 
0.10 

1.16 
0.61 
aO.62 
0.10 
0.05 
0.98 

1.96 

0.70 

0.28 

0.04 

0.00,      6.07 

1890-91           

1 

1804-96 

0.75 
3.22 
0.89 
0.83 

"6.55     6.20 
0.00     0.22 
2.33     0.23 
0.05     0.60 

0.20 
0.35 
0.00 
0.30 
0.10 
1.92 
0.30 

i.oe   6.66 

0.64     0.00 

o.;».  0.20 

1.37     0.(X) 
0.42  a  0.07 
1.12    0.06 
0.76     0.10 

0.05 
2.04 
0.00 
0.00 
0.10 
0.08 
0.00 

0.05    64.79 

1895-96 

1.20       8.30 

1896-97 

1897-98      -     

0.00       6.56 
0.05       6.50 

189ft-99 

1809-1900 

0.09  a  1.21 
1.95     0.35 

0.30 
0.25 
1.18 

0.70 

0.64 

a  0.41 

0.41 

0.05    64.02 
0.00      6.66 

1000-1901 

0.60    0.05     0.51 

1.92      6.07 

Mean 

0.35 

0.39 

0.67 

0.62 

1.21 

0.67 

0.40 

0.77     0.07 

0.25 

0.36      607 

1 

a  Normal  rainfall:  record  for  month  is  missing 

6  Includes  tbe  months  for  which  rainfall  has  been  estimated. 

T.  indicates  trace. 

Records  for  missing  years  are  not  obtainable. 
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Monthly  precipitation,  in  inches,  at  Reno,  Nev. 

[Elevation,  4,407  feet.] 


Season. 

Sept. 

Oct. 

Nov. 

0.99 
1.10 
0.00 
0.06 
4.65 
0.42 
0.02 
0.17 
0.89 
0.16 
0.63 
0.47 
1.48 

Dec. 

Jan. 

Feb. 

0.25 
1.75 
2.69 
1.40 
1.10 
1,42 
0.33 
0.00 
2.10 
1.47 
0.65 
0.27 
3.24 

Mar. 
0.95 

Apr. 

May. 

0.17 
0.81 
2.72 
0.22 
0.18 
0.91 
0.57 
1.28 
1.73 
0.95 
0,41 
0.39 
1.60 

June. 

0.00 
0.00 
0.41 
1.27 
0.00 
1.06 
0.00 
0.00 
0.20 
0.00 
0.40 
1.06 
T. 

1 
July.,  Aug. 

Total 

1888-89 

0.00 

0.00 

0.90 

0.54 

0.07 

0.24 

0.19 

0.24 

0.98 

0.02 

0.31 

T. 

0.07 

0.00 
0.75 
0.00 
a  0.31 
0.27 
0.02 
0.16 
0.10 
0.08 
0.96 
0.24 
0.72 
0.44 

0.43    0.30 
2.91     4.20 
1.30    0.06 
1.14     0.58 
2.61;    1.51 
0.32     0.89 

0.00 

0.00 

0.00       3.(J9 

1889-90 

o.m   6.16 
0.281    0.56 
0.76     0.09 
0.58     0.38 
0.22     0.10 

0.00 
a  0.16 
0.00 
0.00 
0.31 
0.00 
1.03 
0.00 
0.00 
0.22 
0,18 
T. 

0. 16     12. 14 

18t'0-91 

1891-92 

1892-98 

1893-04 

O0.3K  611.45 
0.00    b^m 
0.04     11.34 
0.11       6.(6 

18^4-95 

1896-96..... 

1.88 
0.83 
0.31 
0.87 
0.60 
1,69 
0.46 

2.81 
2.87 
1.05 
0.99 
a  1.52 
0.50 
2.48 

0.07 
1.15 
0.72 
0.65 
1.08 
0.69 
0.39 

0.39 
1.31 
0.08 
0.41 
0.12 
1.76 
0.32 

O.GS       &44 
a79,      9.71 

1896-97 

0.07       8.11 

1897-98 

1898-99 

1899-1900 

1900-1901 

0.16 

1.87 

a0.8» 

i.eo 

6.64 

b7.4» 

68.  OS 

12. 6» 

Mean 

0.32 

0.31 

0.85 

1.18 

1.52 

1.28 

0.781    0.43 

p 
1 

0.87 

0.34 

0.15 

0.38 

8.41 

a  Normal  rainfall;  record  for  month  is  missing. 

b  Inclndes  the  months  for  which  rainfall  has  been  estimated. 

T.  indicates  trace. 


Monthly  precipitation,  in  inches,  at  Verdi,  Nev, 

[Elevation,  4,805  feet.] 


Season. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

0.40 
1.74 

Mar. 

Apr. 

May. 

June. 

Jnly. 

Aug.  TotaL 

1888-89 

1 

0.05 
9.11 

2.98 
2.00 

0.14 
0.00 

8.80 
al.25 

0.01 
aO.24 

0.00 
0.00 

O.Ooi 

1889-90 

1890-91 

0.00 
0.00 

1.53 
0.72 

3.43 
T.    1 

6.08 
0.33 

O.lOj  626.43 

1894-95 

10.06 
9.40 

2.20 
0.08 
4.99 
0.91 
0.55 
0.30 
5.40 

0.73 
2.18 
2.75 
0.24 
4.60 
1.85 
0.60 

1.06 
2.46 
0.00 
0.10 
0.50 
0.20 
0.60 

2.29 
0.40 
0.91 

6.55    6.66 
0.00-    1.11 
0.20!    0.00 
0.861    0.00 

0.07  ._ 

1895-96 

1.97 
l.W 
0.00 
0.19 
0.00 
0.00 

0.00 
0.18 
0.46 
0.06 
2.10 
1.10 

0.76 
2.06 
1.62, 
0.20' 
0.90, 
2.75 

2.47 

0. 74     23. 46 

1896-97 

1897-98 

1.60    i.m 

1.17     O.BO 

0.301  14.72 
0.10!      6.85 

1898-99 

1899-1900 

0.36 
2.06 
1.15 

a  4. 29 
0.74 
3.10 

1.09)    6.03la6.16 
0.41'    0.75!    0.19 

1.60  613.63 
0.22       9.^1 

1900-1901 

0.50)    T. 

0.00 

0.50     15.70 

Mean 

0.40 

0.77 

1.46 

1.90 

4.29 

1.84 

1.94 

0.56 

1.26    0.24 

1 

0.16 

0.39     15. 3» 

1 

a  Normal  rainfall;  record  for  month  is  missing. 

6  Includes  the  months  for  which  rainfall  has  been  estimated. 

T.  indicates  trace. 

Records  for  missing  years  are  not  obtainable. 


Season. 


Monthly  precipitation,  in  inches,  at  Boca,  CcU. 

[Elevation,  5,541  feet.] 


1888-119-.. 
1889-90... 
1890-91... 
1891-02... 
1892-93... 
1898-94... 
1894-95... 
1895-96. . . 
1896-97... 
1897-98... 
1898-99... 
1899-1900. 
190(i-1901. 


Sept 


0.12 

0.00 

0.00 

0.60 

0.00 

0.55 

T. 

0.97 

0.35 

T. 

0.01 

0.00 

0.66 


Mean ,    0.25 

I 


Oct.  ,  Nov.  Dec. 


0.00 
1.50 
0.70' 
0.00 
1.5(>: 
0.261 
0.61 
0.11 
0.00 
2.10 
1.28 
4.42 
3.04 


1.19 


0.95: 
4.5fr 
0.00 
0.26 

8.:fii 

2.42 

0..51 

0.71, 

2.47' 

2.8OI 

1.84 

2.59 

5.73 


1.45 

19.85 

3.65 

8.:» 

6.96 

3.70' 
11.80 
3.07 
1.80 
2.72 
1.58 
i.m 
4.58 


Jan. 

Feb. 

Mar. 
1.15 

Apr. 

May. 

June. 

Jnly. 

Aug.  ' 

Total- 

4.25 

3.10 

0.10 

3.90 

0.00 

0.00 

0.00 

15.  (tt 

14.60 

5.40 

5.45 

1.28 

0.70 

0.00 

0.00 

0.00 

sass 

1.25 

11.80 

2.50 

1.70 

1.40 

0.25 

0.05 

0.00 

23L3i) 

0.70 

3.36 

1.70 

2.70 

3.10 

0.70 

0.(X> 

0.0a 

21.40 

4.55 

8.90 

4.00 

1.90 

1.35 

0.00 

0.00 

0.05, 

37.65 

5.10 

7.56 

0.75 

1.00 

0.83 

T. 

0.00 

T.    1 

21.65 

8.:« 

1.20 

0.45 

0.70 

0.90 

T. 

0.00 

T. 

24.  S3 

7.75 

0.50 

6.80 

6.65 

3.10 

0.25 

1.16 

0.18 

SD.44 

2.20 

6.35 

8.35 

0.10 

0.60 

0.40 

0.00 

0.5a 

28.  OS 

1.55 

2.90 

2.50 

1.80 

0.85 

1.00 

0.00 

0.00 

17.42 

6.80 

l.K) 

7.96 

0.85 

2.40 

0.10 

o.uy 

0.98 

27.64 

1.57 

0.60 

3.62 

0.60 

1.10 

2.67 

T. 

1.22 

£{.{& 

7.17 

6.76 

2.24 

2.04 

1.86 

0.00 

0.00 

0.08 

34.16 

5.07 

4.64 

3.60 

1.61 

1.66 

0.41 

0.09 

0.28 

26.98 

T.  indicates  trace. 
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Monthly  precipitation  J  in  inches,  at  Tnickee,  CcU. 

[Elevation,  5,819  feet.] 


Season. 

Sept. 

Oct. 

0.00 
8.13 
0.45 
0.05 
0.37 
0.38 
1.12 
0.34 
0.40 
0.55 
0.06 
6.49 
1.02 

1 
Nov.  Deo.    Jan. 

2.38     1.58    0.80 
3.29    2.51   16.20 
0.00    3.70.    1.22 
0.45,    6.34     2.65 
5.73     8.15.    6.«4 
3.96     2.82     8.06 
0.60  13.95  11.73 
0.50    2.96,    7.07 
8.86     2.50'    2.86 
3.20     3.15     1.06 
2.96     1.60     7.80 
2.80     1.80     2.63 
2.501    2.70     5.fK) 

Feb. 

1.40 
8.90 
8.36 
2.80 
.  8.02 
0.T3 
1.92 
0.40 
7.97 
8.65 
2.70' 
0.80 
7.97 

Mar. 

1 
Apr. 

1.01 
0.20 
2.17 
2.96 
8.73 
2.15 
0.50 
9.36 
0.30 
0.25 
1.10 
1.90 
1.80 

May. 

4.51 

1.44 

2.90 

4.20 

1.79 

1.05 

2.40 

0.64 

T. 

0.30 

0.75 

0.80 

0.70 

June. 

July. 

Aug. 

Total. 

1888-^ 

0.12 
0.00 
0.80 
0.96 
0.29 
1.22 
0.13 

i.:« 

0.32 

T. 

0.40 

0.00 

0.00 

2.51 
7.29 
8.92 
3.00 
5.18 
2.65 
1.72 
4.67 
9.50 
2.06 
9.50 
4.20 
2.50 

0.00 

O.OOl    O.U)i    U.31 

1889-90 

0.00     O.OO'    6.22     43.18 

1890-91 , 

1891-92 

0.46     0.00     O.OOi    23.98 
0.96     0.00     0.00     24.38 

1892-96 

1893-94 

1894-96 

1895-96 

1896-97 

0.00     0.00     0.00     38.70 
T.     aO.Ol;    0.00  623.08 

o.oo;  o.ooj  0.00   34.07 

O.O0I    0.16    0.34     27.65 
0.18-    O.OOtaO.ll  b27.49 

1897-98 

0.00     0.00 
0.00     0.00 
l.Oll    0.00 
0.00    0.00 

0.00 
0.92 
0.00 
0.00 

14. 2r) 

189K-99 

27.68 

189^1900 

1900-1901 

22.43 
24.19 

Mean 

0.43 

1.10 

2.48     4.14     3.64 

4.20 

4.36 

2.11 

1.64 

0.20    0.01     0.11     24.42 

a  Normal  rainfall;  record  for  month  is  miasing. 

b  Includes  the  months  for  which  rainfall  has  been  estimated. 

T.  indicates  trace. 


Monthly  precipitation^  in  inches,  at  Summit,  CaL 


[Elevation,  7,017  feet.] 


Season. 

Sept. 

'    0.00 
(    0.00 
,    0.00 
!    0.10 
0.00 

Oct. 

0.00 
6.65 
0.00 
0.05 
1.18 
0.30 

Nov. 

Dec.   Jan. 

Feb. 

Mar. 

9.55 

14.00 

5.10: 

7.40, 

14.501 

Apr.   May. 

June.  July. 

0.22    0.00 
0.00    0.00 
0.00     0.00 
0.20     0.00 
0.00a0.04 
1 

Aug. 

Total- 

1888-«) 

1889-90 

1890-91 

1891-92 

3.87 
6.80 
0.00 
0.30 

5.26'    1.00 
18.50|  19.20 

7.40'    1.50 
11.90'    4.00 

1.50 

11.60 

1.38 

3.40 

I.90I    6.30 
0.(X)a3.60 
4.60     1.10 
4.50i    6.30 
9. 20  a  3. 60 

0.00    29.10 
0.006  79.35 
0.00     21.08 
0.(X)     38.15 

1892-93 

18»^94 

3.53     7.06     7.90 

1 

a  6. 14 

0.W6  53.17 

1897-98 - 

4.00 

7.10 

6.20 

15.75, 

8.15 

4.50 

6.80    2.90 
1.75     3.60 
4.80     3.97 
5.5(>    1.00 

6.90'    6.04 
0.70     0.00 
0.50     0.25 
0.00    0.00 

6.66 

18eK-99 

1899-1900 

1900-1901 

0.15 
O.tt) 
0.95 

4.40 

16.05 

8.50 

2.50,    8.60  12.70 
9.15     7.90    5.25 
6.90<    8.50  11.30 

6.20 

4.75 

14.20 

1.00/>61.35 
T.    •    «).77 
0.00    61.85 

Mean 

0.15 

3.46 

4.07,    8.141    7.43 

1 

6.14 

9.35 

3.67t    3.60 

0.28     0.04 

0.11 

46.44 

a  Normal  rainfall;  record  for  month  is  missing. 

b  Includes  the  months  for  which  rainfall  has  been  estimated. 

T.  indicates  trace. 

Records  for  missing  years  are  not  obtainable. 


Monthly  precipitatioyi,  in  inches,  at  Letvers's  ranch,  Nevada. 

[Elevation,  5,177  feet.] 


Season. 

Sept. 

Oct. 

1 

Nov. 

Dec.   Jan. 

1 

Feb. 

1 

Mar.l 

1 
Apr.  May.  1  June. 

1          ' 

July. 

Aug. 

Total. 

188»-90 

4.39 
4.a5 
2.16 
3.05 

i.m 
1.22 

3.9}« 

4.;m 
1.57 

8.51 
2.41 
l.tti 

0.28     1.04     0.00 
1.72     3.04     0.19 
2.04     1.69     1.53 
1.68     1.22     0.00 
0.5<J     1.H6     1.77 
0.98     1.66     0.21 
3.1W     2.83     OJX) 
0.2.1     0.20     0.55 
1.18     1.07     0.23 
0.65     0.15     0.06 
4. 16  a  1.67  a  0.46 
2.20     3.71     0.49 

0.00 
0.11 
0.08 
0.01 
0.40 
0.00 
0.58 
0.00 
0.01 
0.01 
1.25 
T. 

1.42 

1890-91 

1891-92 

1.28 
O.MJ 

al.71 
0.07 

0.29 
0.72 
9.62 
3.81 
0.36 
0.01 
3.70 
3.66 
3.39 
3.41 
6.(JK 

3.55     0.31 
7.46     0.60 
6.51     4.75 
1.91     6.53 
6.28     7.92 
3.07   10.70 
2.11     2.13 
4.21     0.86 
2.40^4.17 
5.46     0.% 
2.05     7.93 

9.31) 
1.92 
3.W 

5.:» 

3.08 

5  m 
1.75 

0.69 
1.13 
6.J« 

0.47  626.62 
0.00     19.18 

1882-98 

0.26i    0.93 

2.22;  o.:m 

0.14'    2.51 
1.95     0.26 

0.00     30.70 

1893-94 

0.09     25  68 

185)4-96 

0. 10     28  36 

1895-96 

0.94     28  62 

1896-97 

1897-98 

0.68 
0.08 
0.18 
0.00 
0.87 

0.68 

4.41 

1.41| 

2.45i 

4.06 

0.43     20.42 
0  27     in  .'«» 

1898-99 

1899-1900 

1900-1901 

1.21 
0. 15 
0.75 

0.49 

ft  22. 83 

6  2:^.51 

37.08 

Mean 

0.78 

1.71 

3.24 

3.91     4.17 

3.54 

1 

3.:^4 

1.64     1.67     0.46 

0.20 

23.15 

a  Normal  rainfall:  re<'ord  for  month  is  inis-sinK- 

6  Includes  the  monthn  for  which  rainfall  has  been  estimated. 

T.  indicates  trace. 
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Monthly  precipitation,  in  inches,  at  Marlette  Lake,  Nevada. 

[Elevatioii,  7,800  feet.] 


Season. 

Sept.  Oct.   Nov. 

l^GC* 

Jan. 

1 
Feb.  Mar.  Apr. 

May.  1  June. 

1 

July.  Au^.  Total 

1898-94 

1 

0.30'    0.23 

1894-96 

0.38     2.22     O.6O1    8.77 

9.16 

4.75     3.49;    6.96 

1.92    0.00 

' , 

1 

1 

Records  for  other  years  are  not  obtainable. 


Monthly  precipitation,  in  inches,  at  Virginia,  Nev. 

[Elevation,  6,242  feet.] 


Season. 

1 
Sept. 

Oct. 

Nov. 

Dec. 

Jan.    Feb. 

1 
Mar.  Apr. 

1 

i 
May.  June.  Jnly.  Au^. 

TotaL 

1890-91 

1 

0.31     4.20 

1          1          1           1           . 
2.31    1.27    aaol   o.«2    o.ao'   t. 

1891-02 

180^93 

1893-94 

1894-96 

i.68 
,    0.20 
1     1.68 
!    0.07 

T. 
1.11 
0.10 
1.00 

0.06 
6.06 
1.26 
0.01 

6.97 
2.41 
1.11 
2.71 

0.32    0.99 

2.53  4.74 

3.54  5.14 

1.64     0.76 
1.08     1.46 
1.40;    0.46 

1.24     1.15,    T.     a0.0»'613,SJ 

0.821   T.   1   T.       o.(e    ai-« 

1.62,    3.27     0.32    0.^     2ai4 

1 1 

1 

-....-|...... 

Mean 

!    0.91     0.56 

1 

1.86 

3.06     1.67     3.75 

1.61     0.98 

1 

1.82     1.31J    0.13     0.a>    17.71 

'                        1 

a  Normal  rainfall;  record  for  month  is  missing. 

b  Includes  the  months  for  which  rainfaU  has  been  estimated. 

T.  indicates  trace. 

Records  for  other  years  are  not  obtainable. 

Monthly  precipitation,  in  inches,  at  Carson,  Nev. 

[Elevation,  4, 670  feet. ] 


Season. 


Sept.iOjt.   Nov.   Dec 


1888-^ 

1889-90 

1890-91 

1891-92 

1892-93 

1893-94 

1894-95 

1896-96 

1896-97 

1897-98 

1898-99 

1899-1900... 
1900-1901... 

Mean 


0.59 
0.00 
1.01 
0.89 
0.26 
0.98 
0.05 
0.20' 
0.3H, 
0.01 1 
0.15 
0.00 
0.(J9 


I 


0.00 
1.08 
0.03 
0.00 
0.30 
0.15; 
0.291 
0.71; 
0.301 
1.56 
0.67 
0.63 
1.20 


2. 
2. 


00 
,471 
0.01 
0.00 
5.85 
1.49! 
0.22 
0.66 
1.53 
0.88; 


1. 
1. 

2. 


301 
14 
41 


0.36;    0.53,    1.54 


Dec. 

Jan. 

0.61 

0.10! 

4.62 

5.29 

2.31 

0.10 

5.4^3 

o.a5 

1.89 

3.18 

0.24 

2.33 

3.24 

4.59 

1.38 

4.82 

0.70 

1.47 

1.72 

0.58 

0. 13 

a2.0fl 

1.92 

0.28 

0.69 

2.(R 

1.91 

2.09 

Feb.    Mar 


a  Normal  rainfall;  record  for  month  is  missing. 

b  Includes  the  months  for  which  rainfall  has  been  estimated. 

T.  indicates  trace. 


Season. 


Monthly  precipitation,  in  inches,  at  Genoa,  Nev, 

[Elevation,  4,824  feet.] 


Sept.  Oct.  ■  Nov.   Dec.   Jan.    Feb.  I  Mar. ,  Apr. '  May.  June.  July.  Au^.  TotaL 


\m^V a0.51     0.00  0.27i  0.65     0.76 

18h1^«0 0.00     2.92  5.4o  7.85i    6.02 

lSt«)-9I ,    0.46a0.73|a2.70  O.OO    O.QO 

i>M\-9r> 0.80'    0.00  0.00  8.46a  3.38 

lW2-t« o  0.51  a  0.73  8. 75  a  3. 02;    3.96 

l«t:j-94 0.54     0.20  3.44  0.45     2.90 

\fm-m a0.51|    1.23  0.45  3.00    6.66 

1H95-96 0.75     0.00  0.53  0.72 


0.00 

2.m 

4.64 
0.31 
1.60 
2.82 
0.45 


4.46, 
3.801 
2.95! 
2.45' 
2.13 
0.70 
0.40 


05 


^ 


25 
70 
63] 


1 

0 

LSI    3 

361  o.ao 

40l<il.l3 
00  0.42 
25,    0.50 


0.07; 

0.00 

0.00' 

a0.02!a 

aO.Oea 

a  0.02  a 

0.00 


0.«« 

0.00 

l.«» 

0.25a 

0.25 

0.25, 

0.00  a 


0.00-  ft^jil 
0.15  S9  ±^ 
0.00  6  IT.  SI 
rt-a>felT.54 
0.67  624. 1« 
0.a>611.9( 
0.aD6Ufi4 
I 


Mean. 


0.511 


0.73|    2.70,    3.02    3.38,    1.74,    2.41     0.60,    1.13    0.02{    0.251    0.90     16. (» 


a  Normal  rainfall;  record  for  month  is  missing. 

b  Includes  the  months  for  which  rainfall  has  been  ^imated. 

Records  for  other  years  are  not  obtainable. 
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Monthly  precijntatiou  at  Olenbrook,  Nev, 

[Elevation,  6,240  feet.] 
1901—  Inches. 

Jannary  15  to  31 0.60 

Febmary.  _ 5. 10 

March 1.33 

The  records  at  Reno  and  Wadsworth,  in  the  lower  portion  of  the 
basin,  are  generally  applicable  to  the  valley  areas,  where  the  water 
will  be  chiefly  employed  for  irrigation,  and  show  the  need  of  an  arti- 
ficial supply.  The  records  at  the  other  stations  give  an  idea  of  the 
rainfall  in  the  higher  portions  of  the  basin,  and  serve  as  a  basis  for 
estimating  the  probable  run-off  from  the  various  portions  of  the 
watershed. 

The  following  table  shows  the  increase  in  precipitation  with  increase 
in  elevation: 

Table  showing  increase  in  precipitation  with  each  100-foot  rise  in  elevation,  vnth 

WadswartJi,  Nev.,  as  a  base. 


Station. 


"Wadsworth 

Reno 

Verdi 

Lewers's  ranch . 

Boca 

TrxK'kee 

Summit 

Marlette  Lake  . 

Virginia 

Carson 

Ghenoa 


Lenffth 
record. 


Years. 

8 
9 

ao 

30 

25 

1 

4 

22 

6 


'  Elevation 
Eleva-        above      Mean  pre- 
tion.  Wads-     '  cipitation. 

worth. 


Increase  in 
precipita- 
tion over 
Wads- 
worth. 


Total 
Mean 


Feet. 
4,077 
4,497 
4,896 
5,177 
5,541 
5,819 
7,017 
7,800 
6,242 
4,670 
4,824 


Feet. 

0 

420 

818 

1,100 

1,461 

1,742 

1,940 

3,723 

1,165 

593 

747 


Ijiches. 


4. 

6. 


48 
17 


16.37 
24.53 
20.31 
26.65 
43.55 


82. 
17. 


71 
72 


11.92 
16.84 


Inches. 
0 

1.69 
11.89 
20.05 
15.83 
22.17 
39.07 
28.23 
13.24 

7.44 
12.36 


Constant 

increase 

for  each  100 

feet  rise. 


Inches. 


0.40 
1.45 
1.82 
1.08 
1.27 
2.01 
0.76 
1.14 
1.25 
1.65 


12.83 
1.28 


In  the  foregoing  table,  in  computing  the  mean  increase  in  precipi- 
tation per  hundred  feet  rise,  the  same  weight  has  been  given  to  the 
record  at  Marlette  Lake,  though  it  covers  only  twelvemonths,  as  to 
each  of  the  other  stations.  The  reasons  for  this  are :  (1)  For  the  period 
covered  by  this  record  the  precipitation  at  most  of  the  stations  where 
observations  were  made  was  but  slightly  above  the  normal;  and  (2) 
the  effect  upon  the  mean,  which  is  designed  to  serve  as  a  basis  for 
estimating  the  rainfall  on  various  subdivisions  of  the  Truckee  Basin, 
is  in  the  direction  of  conservatism. 


I>RAKf  AGE  AREAS. 

The  map  of  the  Truckee  Basin  (fig.  1,  p.  9)  was  prepared  from  the 
topographic  atlas  sheets  of  the  United  States  Geological  Survey.  The 
outlines  of  the  various  subdivisions  of  the  basin,  including  the  areas 
directly  tributary  to  reservoir  sites  which  are  described  in  this  report, 
were  marked  upon  the  topographic  sheets  and  the  areas  measured  by 
planimeter. 


16  WATER   STORAGE   IN   THE   TRUCKEE    BASIN.  [no.cs. 

The  following  table  classifies  the  basin  of  the"  Truckee  above  Pyr- 
amid and  Winnemiieca  lakes  into  four  parts:  (1)  The  area  above  the 
outlet  to  Lake  Tahoe,  including  the  lake  surface  of  193  square  miles, 
which  would  be  tributary  to  that  basin  if  utilized  as  a  reservoir;  (2) 
intermediate  basins,  including  that  of  Little  Truckee  River  between 
Lake  Tahoe  and  Stateline  Mills;  (3)  the  area  between  Stateline  3Iills 
and  Vista,  including  Steamboat  Creek  and  Washoe  Lake;  and  (4)  the 
drainage  area  below  Vista: 

Drainage  areas  of  Truckee  River. 

Tahoe  Basin,  ezclnsive  of  Marlette  Lake  drainage:  Sq.m. 

In  California 382 

In  Nevada 137 

Total 519 

Above  Stateline  Mills  and  below  Lake  Tahoe: 

Squaw  Creek 8 

Donnerand  Cold  creeks __ 31 

Martis  Creek 42 

Prosser  Creek 56 

Little  Truckee  River 179 

Juniper  Creek 10 

Joe  Gray  Creek 18 

Alder  Creek _ 18 

Other  small  tributaries  between  Lake  Tahoe  and  Stateline  Mills. . .    74 

Total 4.36 

Total  above  Stateline  MiUs 955 

Dog  Valley  Creek  above  dam  site. 16 

Hunter  Creek. 12 

Steamboat  Creek  above  Steamboat  Springs  _ 128 

Other  areas  between  Stateline  Mills  and  Vista 413 

Total 564 

Total  above  Vista 1,519 

Total  below  Vista 611 

Total  drainage  area 2, 130 

Total  in  California 790 

Total  in  Nevada 1,340 

RtJX-OFF  AND  STRKAM  FLOW. 

During  the  spring  of  1889  measurements  of  stream  flow  in  the 
Truckee  Basin  were  begun  by  the  United  States  Irrigation  Survey,  a 
branch  of  the  United  States  Geological  Survey.  This  season  is  remem- 
bered throughout  the  State  of  Nevada  as  the  second  and  drier  of  two 
dry  years  preceding  the  winter  of  1889  and  1800,  known  as  ''the  hanl 
winter,"  from  which  all  subsequent  occurrences  are  dated  by  the 
people  of  the  region,  who  consider  it  the  drier  season  ever  known. 
During  the  early  part  of  that  year  the  precipitation  at  the  headwaters 
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of  Truckee  River  was  very  light,  but  aboat  the  middle  of  May  there 
was  a  heavy  snowstorm,  followed  by  warm  weather,  causing  floods 
of  short  duration,  which  were  followed  by  unusually  low  water  during 
the  summer  and  fall.  The  results  of  the  measurements  made  by  the 
Irrigation  Survey  are  here  given,  beginning  at  the  outlet  of  Lake 
Tahoe  and  taking  the  various  tributaries  in  order :  ^ 

Discharge  measurements  of  Truckee  River  at  outlet  of  Lake  Tahoe  during  1889. 

See. -ft. 

July  9 1 186 

Augusts-/. 75 

August  14 56 

August  18 49 

The  maximum  for  the  j^ear  is  estimated  at  170  second-feet. 

A  stream  entering  the  Truckee  from  the  west  about  halfway  between 
Xake  Tahoe  and  Truckee,  known  as  Squaw  Creek,  on  June  3,  1889, 
was  discharging  92  second-feet,  and  on  June  22,  1889,  15  pecond-feet. 
The  creek  near  Tahoe  tollgate  was  discharging  74  second-feet  on 
June  3,  1889. 

Donner  Creek  is  the  outlet  of  Donner  Lake.  About  three-fourths 
of  a  mile  below  the  lake  it  is  joined  by  Cold  Creek,  which  flows  in  from 
the  south.     The  following  measurements  wore  made  during  1889: 

jyischarge  measurements^  in  second-feet y  of  Donner  and  Cold  creeks  during  1889, 


Stream. 

June  28. 

Jnly  3. 

July  6. 

July  11. 

July  16. 

Aug.  7     Aug.  10.    Aug.  17. 

I>oiiner  Creek_ 

8 
10 

5 

n 

2 

1 

1 

1 

•      0.9             0.2 
1.0  1           1.0 

1 

0.8 

Cold  Creek...: 

11 

0.7 

Total 

18  j             10 

3 

1.9 

1.2 

1.0 

More  detailed  measurements  were  made  of  Prosser  Creek,  the  out- 
let of  Twin  Valley,  and  of  Little  Truckee  River,  which  receives  the 
drainage  of  Independence  and  Webber  lakes  and  joins  the  Truckee 
at  Boca.  (See  tables  of  monthly  discharge  on  pages  19  to  22.)  Other 
small  tributaries  were  measured  during  the  year,  when  they  were  at 
about  their  maximum,  except  Dog  Valley  Creek  and  the  second 
measurement  of  Martis  Creek,  the  results  being  as  follows: 

Discharge  measurements  of  small  tributaries  of  Truckee  River  during  1889, 


Date. 


Stream. 


Point  of  measure- 
ment. 


June  1 Martis  Creek 

June  22 do 

May30 Juniper  Creek Clinton 

May  81 Joe  Gray  Creek Iceland 

MavBl I  Alder  Creek Floriston 

May  22 Dog  Valley  Creek Verdi  — 
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Dis- 
cbarge. 


Sec.ft. 


19 

7 

7 
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Measurements  on  the  main  stream  were  begun  in  May,  1889,  at 
Easex,  Nev.,  about  12  miles  above  Reno,  the  results  being  as  follows: 

Discharge  measurements  of  Truckee  River  at  Essex,  Nev.,  during  JS89. 

Sec.-ft. 
May  20 _ 2,330 

May  21 2,570 

May  22 2,510 

May  29 1,716 

June  20 .._ 350 

The  maximum  flow  for  the  year  was  on  May  21.  The  mean  for  the 
last  ten  days  of  May  was  2,134  second-feet,  for  June  771  second-feet, 
for  July  278  second-feet,  and  for  August  and  September  200  second- 
feet;  the  latter  results,  however,  are  doubtful.  In  the  spring  of-18lK» 
the  Essex  station  was  abandoned  and  gagings  were  made  a  mile  below 
Boca,  also  at  Laughton's,  C  miles  above  Reno,  and  at  Vista,  8  miles 
east  of  Reno. 

On  July  3, 1895,  the  United  States  Geological  Survey  began  keeping 
a  record  of  the  flow  of  Truckee  River  where  it  issues  from  Lake 
Tahoe,^  for  the  purpose  of  obtaining  data  regarding  the  value  of  that 
lake  for  storage  purposes,  it  being  certain  that  the  volume  of  water 
flowing  out  of  the  lake  from  year  to  year  would  be  the  amount  jieldecl 
by  the  watershed,  less  evaporation,  and  consequently  the  quantity 
available  for  storage.  Unfortunately  lack  of  funds  necessitated  the 
discontinuance  of  these  observations.  While  the  conditions  were  not 
the  most  favorable  for  accurate  measurements,  the  results  exhibited 
in  the  following  tables  of  monthly  sti^eam  discharge  approximate  the 
truth. 

In  the  month  of  August,  1899,  a  station  was  established  on  Truckee 
River  at  Vista  (see  PI.  II,  5),  below  the  Truckee  Meadows,  for  the 
purpose  of  measuring  the  stream  discharge  at  that  point;  and  in  the 
following  month  a  similar  station  was  established  at  Stateline  Mills 
(see  PI.  II,  J.),  above  all  the  irrigating  canals  diverting  water  from 
the  river.  Observations  at  these  stations  have  been  made  daily  up  to 
December  31,  1901.  On  May  31,  1900,  measurements  of  the  flow  of 
Steamboat  Creek,  the  outlet  of  the  Washoe  Lake  basin,  were  begun 
at  Steamboat  Springs,  where  the  stream  enters  the  Reno  Valley. 

During  the  early  part  of  the  year  1900  the  outlet  of  Lake  Tahoe 
into  Truckee  River  was  kept  closed,  but  from  the  time  the  gates  in  the 
dam  there  were  opened,  in  the  latter  part  of  June,  a  daily  record  of 
the  outflow  has  been  kept,  the  results  of  which  are  given,  as  are  those 
of  the  gagings  at  the  three  other  stations  mentioned  in  the  accompa- 
nying tables  (pages  22  to  31).  The  tables  also  give  the  run-off  in 
acre-feet,  in  second-feet  per  square  mile  of  drainage  area,  and  in 
depth  in  inches  for  each  month. 

1  Bull.  U.  S.  Geol.  Survey  No.  140. 
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Estimated  monthly  discliarge  of  Truckee  River  at  Tahoe,  Cal. 

[DrsinagiB  area,  SlQflqnare  mllee.] 


Diachargre  in  second-feet. 


Month. 


Mazimoxn. 


July 

August 

September 
October  ... 
November 
December. 


1865. 


January. . 

February. 


l:-«J. 


Total  in 
Minimum.;    Mean,   j     feet. 


June 

July 

Augrust 

September 
October  . . . 
November 
Dei-ember. 


1900. 


January . . . 
February  . 

March 

April 

May 

June 

July 

August 

September 
Cvtober  . . . 
NoveiEbe;* 
December . 


1901. 


66,aOD 
26,111 

25,538 
26,002 
15,988 


16,102 
16.677 


117 

117 

30 

30 

0 

178 

238 

555 

890 

808 

29-i 

189 


The  year 


OJO 


3,106 

13,181 

14,261 

11,667 

9.781 

8,047 

4,981 


85 

102 

80 

81 

80 

9J 

0 

9 

0 

0 

0 

30 

156 

225 

298 

419 

117 

ai6 

251 

2f<2 

189 

247 

100 

111 

6,262 

4,602 

1,845 

565 

0 

1,765 
18,809 
25,760 
19,395 
17,308 
14,678 

6,841 


0 


155  ;    112,730 


Rnn-off. 


Second- 
feet  per 
square 
mile. 


1.761 
0.819 
0.721 
0.800 
0.842 
0.482 


Depth  in 
inchea. 


1.897 
0.94:^ 
0.8(18 
0.923 
0.940 
0.556 


0.500 
0.500 


0.582 
0.602 


0.101 
0.412 
0.447 
0.878 
0.807 
0.261 
0.156 


0.196 
0.156 
0.058 
0.018 
0 
0.058 
0.433 
0.807 
0.628 
0.542 
0. 475 
0.214 


0.112 
0.474 
0.59^ 
0.434 
0.364 
0.291 
0.180 


0.226 
0.163 
0.067 
0.020 
0 
0.064 
0.499 
0.971 
0.701 
0.62'> 
0.53) 
0.247 


0.299 


4.073 


Estimated  monthly  discluirge  of  Truckee  River  at  Stateline  Mills,  Cal. 

[Drainage  area,  955  square  miles.] 


Month. 


Discharge  in  second-feet. 


Run-o£F. 


Maximum. 


Minimum.    Mean. 


Total  in  ' 
acre- 
feet. 


Second- 
feet  per     Depth  in 
square       inches, 
mile.      ' 


1899. 
September  7  to  30 . 

CK'tober 

NovemV^er 

December , 

1300. 

January , 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


338 

628 

1,562 

301 


267 
267 
267 
235 


276 
830 
570 
267 


-n  I 


»  : 


16,423 
20,27^3 
83,894 
16,420 


0.288 
0.345 
0.596 
0.2K) 


0.322 
0.3))8 
0.665 
0.:i23 


The  year. 


421 

338 

1,171 

1.429 

1.840 

1.429 

520 

470 

470 

921 

921 

1,171  ' 

1,840 


January . . . 
February.. 

March 

April 

May 

June 

July 

August 

September 
Oi'tober  . . . 
November 
D.^cember. 


1901. 


The  year 


559 

3,43) 

2,280 

2,505 

4,370 

2,505 

1.194 

795 

559 

559 

618 

1,194 

4,370^ 


235 
267 
741 
1,235 
301 
379 
338 
180 
206 
801 
180 

180 

280 
2*7 
732 
613 
1,508 
989 
421 
340 
247 
247 
383 
247 


376 
291 
810 
927 
1,529 
966 
441 
373 
344 
462 
463 
380 


r  I 


614 

814 

1,082 

1,280 

1,476 

2,478 

1,595 

686 

486 

472 

470  j 

469  I 

445 


23,100 
16, 187 
49,833 
55.133 
94,023 
57,496 
27,101 
22.tti9 
2i»,470 
28.426 
27,573 
2;),  346 


0.393 
0.310 
0.849 
0.970 
1.601 
1.012 
0.462 
0.390 
0.360 
0.484 
0.485 
0.280 


0.413 
0.318 
0.978 
1.084 
1.846 
1.129 
0.5.8 
0.451 
0.402 
0.5~)8 
0.541 
0.323 


445.617 


0.633 


8.615 


19,808 
60,092 
78,706 
87.829 
152,370 
94,910 
42,181 
29,884 
28,086 
28,900 
27,908 
27,847 


280 


938  t  077,521 


.829 
183 
340 
,545 
.595 
,670 
718 
0.509 
0.494 
0.492 
0.491 
0.466 

0.982 


0. 
1. 
1. 
1. 
2. 
1. 
0. 


0.379 
1.176 
1.544 
1.728 
2.992 
1.86> 
0.82i 
0..8i 
0..'J62 
0.566 
0.549 
0.58.i 


13.:i00 
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Estimated  monthly  discliarge  of  Truckee  River  near  Vista,  Ner. 

[Drainage  area,  1,510  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximnm. 


April  26  to  ao 

May 

June 

July 

August 

September  .. 

October 

November  ... 
December..., 


1890. 


5.610 
7,510 

6,  no 

3,730 

1,152 

8S5 

i,oa> 

825 


January 

February 

March 

April  26  to  30 

May 

June 

July 

August 

September .. 

October 

November  .. 
December... 


1891. 


The  year 


January . . 
February 

Mai'ch 

April 


1882. 


AD] 

Ma 


1899. 
August.  18  to  31  --. 

September 

October 

November 

December 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September 
Ocitober  . . . 
November 
December . 


1900. 


The  year 


January . . . 
February.. 

March 

April 

May 

June 

July 

August 

September 
October  ... 
November 
December . 


1901. 


3,115 
3,285 
2,730 


188 

188 

1,066 

1,123 

709 


1,210 

529 

1,094 

1,239 

1,477 

1,239 

a)7 

283 

283 

1,123 

1,298 

1,268 


1,4 


I  i 


Minimum. 


1,505 

4.213 

2.209 

i;942 

4,213 

1,942 

995 

492 

467 

720 

882 

1,287 


The  year 


4,213 


3,730 

8,200 

3.115 

1,186 

750 

570 

490 

400 


570 
1,990 
1,280 


74 

74 

144 

355 

331 


380 
380 
454 
479 
843 
259 
74 
61 
105 
258 
331 
429 


61 


418 
418 
938 
747 
1.410 
854 

ia< 

251 
370 
467 


128 


Mean. 


4,496 

5,990 

4,162 

2,198 

952 

682 

742 

765 

a750 


a  700 

a  650 

a  650 

1,528 

2,765 

1,905 

945 

485 

558 

.561 

508 

508 


980 


593 

505 
723 
854 
937 


114 
152 
378 
516 
456 


479 
426 
857 
756 
1,257 
70B 
110 
122 
192 
480 

554 


538 


Total  in 
acre- 
feet. 


661 

1,486 

l,Ji28 

1,380 

2,145 

1,263 

425 

315 

329 

47! 

557 

510 


Run-off. 


Seoond- 

feet  per  .  Depth  in 
square       inches, 
mile. 


297,512 

868,885 

247,639 

135,177 

58,548 

40.579 

45,633 

45,517 

46.125 


86,064 
29,048 
44,467 
50,813 
69,616 


9,im 
23,251 
30,713 
28,019 


29,445 
23,671 
62,068 
44,98» 
77,289 
42,201 
6.746 
7,513 
11,449 
26,456 
33,660 
84,049 


390,129 


40,644 
82,529 
81,657 
82,117 
131,864 
75,155 
26,133 
19,869 
19.577 
29,830 
S^.144 
81,357 


9m  I    652,906 


2.96 
8.94 
2.74 
1.45 
0.63 
0.45 
0.49 
0.50 
0.tf 


1 


48,060 

0.46 

86,075 

0.43 

89.975 

0.43 

90,618 

1.00 

170,047 

1.79 

113,347 

1.25 

58.108 

0.62 

27,423 

0.92 

33,165 

0.86 

84,696 

0.37 

29.9^9 

0.83 

82,187 

0.31 

708,570 



0.64 

0.39 
0.33 
0.48 
0.56 
0.62 


0.100 
0.249 
0.340 
0.300 


0.315 
0.281 
0.564 
0.498 
0.827 
0.467 
0.072 
0.080 
0.127 
0.283 
0.372 
0.364 


0.354 


0.436 
0.978 
0.874 
0.908 
1.412 
0.831 
0.280 
O.207 
0.217 
0.314 
0.367 
0.336 


0.697 


2.^) 
4.55 

3.(6 
1.67 
0.72 
0.n(i 
0.56 
0.56 

0..5: 


0.54 
0.44 

o..Tn 


1. 


li 

10 
1.3S 
0.72 
U.:J7 

o.a 

0  « 
0.:i7 


8.7i* 


0.45 

0.3f. 
0-56 

on 


O-llI 
0.1346 


a»3 
o.ae 
o.«a" 

0.  >>! 

O-nfl 
0.(I<J 

0.  w 
0.:fiK 

0.41-=^ 

o.ti 

4.8H 


ij»:* 

1JI^ 

l.«»U 

1«» 

0  «&• 

0  ;^' 
bit 
o.«e 


i».i»i: 


a  Estimated. 
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Estimated  monthly  discharge  of  Steamboat  Creek  at  Steamboat  Springs,  Nev. 

[Drainagre  area,  123  square  miles.] 


Discharge  in  second-feet. 


Month. 


Max  imam. 


May  30  and  81 

June 

July 

Angust 

September 
October ... 
November 
December. 


1900. 


January.. 
February. 

March 

April 

aiay 

June 


19C1. 


23.4 
50.0 
14.0 
4.0 
4.0 
14.0 
75.0 
14.0 


56.0 
72.0 
20.5 
11.5 
29.5 
39.0 


Minimum.'    Mean. 


23.4 
4.0 
5.0 
2.0 
1.0 
2.0 
8.0 
8.0 


23.4 
25.0 
7.3 
3.0 
2.5 
5.4 
11.4 
8.2 


Bun-off. 


Total  in 
acre- 
feet. 


Second- 
feet  i)er 
square, 
mile. 


1,497 
448 
174 
147 
833 
870 
506 


3.0 

7.6 

467 

3.0 

15.6 

866 

6.0 

10.8 

664 

3.0 

7.7 

458 

11.5 

21.4 

1,316 

17.0 

29.6 

1,761 

0.205 
0.069 
0.023 
0.020 
0.044 
0.098 
0.066 


0.061 
0.126 
0.067 
0.062 
0.174 
0.240 


Depth  in 
inches. 


0.228 
0.068 
0.026 
0.02:{ 
a  051 
0.108 
0.077 


0.071 
0.182 
0.101 
0.069 
0.200 
0.268 


Estimated  mgnthly  discharge  of  Prosser  Creek  iiear  Boca,  Cal, 

[Drainage  area,  56  square  miles.] 


Discharge  in  eecond-feet. 


Month 


April 

Blay 

J'une 

July 

August 

September 

December 


Total  in 
acre- 
feet. 


Run-off. 


Second- 
feet  per 
square 
mile. 


5,960 

15,900 

6,540 

1,060 

185 

123 


May  19  to  81 

June 

July. 

August 


189:). 


1,280 


615 


865 
120 


120 
75 


817 
580 
382 
102 


50,245 

84,510 

23.496 

6,278 


1.79 
4.62 
1.96 
0.81 
0.06 
0.04 


14.46 

10.40 

6.82 

1.82 


Depth  in 
inches. 


2.00 
5.84 
2.20 
0.85 
0.06 
0.04 
9.99 


16.34 

11.67 

7.86 

2.10 


a  Estimated. 

Estimated  monthly  discharge  of  Little  Truckee  River  near  Boca,  Col. 

[Drainage  area,  179  square  miles.] 


Month. 


Discharge  in  seoond-feet. 


1890. 

April 

Hay -. 

June 

July 

Augrust 

September 

October 


Maximum.'  Minimum. 


2,646 

276 

2,867 

1,000 

1.840 

1,005 

1,3:^0 

295 

890 

110 

150 

87 

108 

70 

Mean. 


958 
l,inln 
1,491 

749 

97 
86 


Total  in 
acre- 
feet. 


57,066 

122,914 

89.438 

45,975 

12,800 

5,771 

5,289 


Run-off. 


Second- 
feet  per  '  Depth  in 
square  j  inches, 
mile.  I 
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Estimated  monthly  discharge  of  Trtickee  River  near  Boca,  Col. 

[Drainage  area,  90(3  square  miles.] 


Month. 


Discharge  in  second-feet. 


MaTJmnm.  Minimum.    Mean 


Run-off. 


'"SSI!"     Second-   , 

.    square 
mile. 


inches. 


March  24  to  31 

April 

May 

June 

July 

August 

September 
October  ... 


1800. 


755 
6,716 
7,172 
5,092 
2,506 
9C0 
580 

6eo 


545 

580 
2,908 
2.506 
930 
510 
495 
490 


I 


637 

dB.175 

t 
0.71  ; 

O.Sl 

2,751  , 

168,684 

3.05! 

3.40 

5,275 

324,412 

5.F5  . 

6.74 

4.291  , 

295,814 

4.76  1 

5.3) 

1,870 

115,005 

2.07  ' 

2.39 

736 

45,264 

0.82 

am 

513  ' 

80,588 

0.57 

0.63 

555 

1 

34,132 

0.62 

o.n 

Estimated  monthly  discJiarge  of  Truckee  River  near  Essex,  Nev. 

[Drainage  area,  991  square  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


Maximum.  Minimum. 


May 

June 

July 

August 

September 


1889. 


Mean. 


a 2,814  : 

771  I 

278  i 

a200  I 


Total  In 

Second- 

acre- 
feet. 

feet  per 

Depth  in 

square 

inches. 

mile. 

131,241 

2.15 

2.48 

45,874 

0.78 

0.i>7 

17,097 

0.28 

0.3S 

12,800 

0.20 

0.2} 

11.900 

0.20 

asi 

a  Estimated. 

At  Vista  observations  of  the  flow  of  Truckee  River  were  carried 
on  durinj?  fiftj'-five  months  extending  through  six  years.  During 
four  of  the  j'eara  records  were  kept  for  the  months  of  January,  Feb- 
ruary, March,  June,  and  July,  while  for  the  remaining  months  obser- 
vations were  made  during  five  years.  The  results  of  the  observations 
for  several  months  of  the  vears  1890  and  1801  are  claimed  to  be  onlv 
I'ough  approximations,  so,  while  the  record  is  not  sufficient  to  show 
the  normal  discharge  of  the  river  at  Vista,  the  following  table,  com- 
piled from  the  data  already  given,  is  of  value  in  connection  with  the 
study  of  irrigation  possibilities  farther  down  the  stream: 

Estimated  mean  monthly^  annual,  and  mean  annual  discharge  of  Truckee  River 

at  Vista,  Nev. 
[Drainage  area,  1,519  square  miles.] 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

DISCHARGE   IN  8BCOND- 

FBBT. 

1890 

t 

4,496 

1,528 

854 

5,980 

2,765 

967 

4,162 

1891 

1892 

1899 

a  700 
598 

a6o0 
5a5 

a  650 
723 

1,905 

1900 

1901 

479 
661 

426 
1,486 

a57 

1,328 

756 

1,880 

1,257 
2,145 

709 
1.2S3 

Mean 

• 

008 

0.400 
0.461 

37,:*<r> 

767 

890 

1,802 

2,619 

2,010 

RUN-OFF. 

Run-off,    second-feet    per 

square  mile 

Run-off  in  inches 

0.305  i 
0.526 

0.586 

0.676 

54,725 

1.186 
1.824 

107,228 

1.724 

1.988 

161.(BH 

1.3SS 
1.476 

Acre-feet 

119  .W 
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JSittimated  mean  monthly,  annual^  and  mean  annual  discharge  of  Truckee  River 

at  Vista,  Nev, — Continned. 


July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Annual. 

DISCHARGE  IN  SBCOKD- 
FKET. 

X890 

2,1«8 
945 

962 
485 

682 

558 

« 

742 
661 

765 
606 

a  750 
608 

1891 

1892 

979 

1899 

.... ...... 

114 
122 
815 

152 
192 
329 

873 

4811 
477 

516 
506 
657 

546 
554 

510 

1900 

'  iio 

425 

588 

1901 

906 

Mean 

920 

896 

888 

517 

581 

556 

1.004 

RCN-OB*F. 

Knn-off,    second-feet    per 
square  mile 

0.606 

0.698 

66.569 

0.262 

0.802 

24,472 

0.262 
0.281 

22,780 

0.340 

0.392 

81,790 

0.382 

0.427 

84,572 

0.866 

0.422 

34,188 

0.661 

Knn-oif  in  inches 

Acre-feet 

8.978 
726,960 

a  Approximate. 

The  following  tables  show  the  daily  mean  discharge  of  Truckee 
River  at  the  three  stations  whei'e  observations  have  been  carried  on 
by  the  United  States  Geological  Survey  during  the  years  1895,  1896, 
1899,  1900,  and  1901. 

Daily  mean  discharge,  in  second-feet,  of  Trnckee  River  at  Tahoe,  Cal.,for  1896 

[Drainage  area,  519  square  miles;  observer,  P.  Wehrman.] 


Day. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

jjec. 

1 

441 
439 
438 
487 
436 
435 
435 
434 
434 
434 
43;^ 
432 
432 
481 
430 
430 
429 
427 
426 
425 
424 
428 
422 
422 
416 
409 
403 
400 
399 
395 
39:^ 

392 
391 
390 
389 
387 
384 
381 
379 
377 
374 
377 
381 
379 
377 
376 
376 
374 
3n3 
372 
871 
371 
368 
364 
361 
860 
^9 
%9 
358 
358 
^7 

367 
%6 
366 
855 
353 
362 
350 
349 
348 
347 
347 
346 
345 
344 
434 
432 
430 
429 
426 
496 
494 
493 
490 
488 
486 

48:3 

482 

480 
478 
475 
474 

471 
466 
463 
460 
469 
456 
454 
451 
460 
447 
445 
442 
441 
438 
435 
432 
429 
428 
427 
426 
424 
423 
423 
421 
4:*) 
419 
416 
414 
411 
408 

253 

2 

253 

3 

1.180 

1.180 

1.180 

I.IHO 

1,185 

1.185 

1,185 

1.185 

i;i80 

1.1«) 

1,180 

1.1«0 

1,180 

1,180 

1.178 

1,175 

1,167 

1.159 

266 

687 

587 

6H5 

5S5 

448 

447 

446 

445 

444 

442 

252 

4 

251 

5 

251 

6 

251 

7 

250 

8 : 

250 

9 

249 

10 

249 

11 

249 

12 

249 

13 

248 

14 

248 

15 

243 

16 

247 

17 

246 

18 

248 

19 

249 

20 

251 

21 

253 

22 

253 

23 

253 

24 

253 

25 

253 

26 

252 

27 

231 

28 

251 

29 

250 

30 

249 

31 

248 

Total 

26.511 

914.2 
1.761 
1.897 

13,164 

425 
0.819 
0.943 

11,215 

12.875 

13.109 

7,758 

Mean 

374 
0.721 
0.8CJ9 

415 
0.800 
0.923 

4:37 
0.800 
0.940 

250 

Rnn^ff  per  isnuftr€»  mil^ 

0.842 

Bnn-off  {nineties 

0.558 

Total  in  acre-feet 

56.:J00 

26.110 

22,243 

25,537 

26,002 

1        15.387 

24 


WATER   8T0RAGE   IN   THE   TEUGKEE   BASIN. 


[so.  68. 


Estimated  daily  discharge,  in  second-feet,  of  Trxtckee  River  at  Tahoe,  Ca2,,for  lSi*6, 

[Observer,  P.  Wehrman.] 


1. 

2. 

8. 
•4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 


Day. 


Jan. 

1 

Feb. 

248 

292   . 

248 

292 

247 

292 

246 

291 

246 

291 

246 

291 

1        246 

291 

!       245 

291 

1       245 

290 

;       245 

290 

'       245 

290 

245 

290 

544 

290 

1       244 

1 

290 

Itt 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 


Day. 


Feb. 


28 « 

293 

80 

293 

81 

292 

Total.... 

8,118 

Mean < 

Run-off  per  1 
sqaaremile.. 

Run-off    in 
inches 

262 

0.50 

0.582 

290 


290 

0.55 

O.602 


Total    in 


acre-feet  16,102  i    16,67: 


Estimated  daily  discharge,  in  second-feet,  of  Truckee  River  at  Tahoe,  Cat.,  for 

1900. 

[Observer,  J.  U.  Hi^ey.j 


Day 

June. 

Jnly. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

260 
260 
260 
248 
260 
248 
248 
248 
286 
236 
286 
236 
286 
286 
236 
236 
286 
236 
224 
236 
224 
224 

224 
224 
224 
224 
224 
224 
211 
211 

211 
211 
200 
200 
200 
200 
224 
211 
211 
211 
200 
200 
200 
200 
200 
188 
177 
211 
200 
211 
200 
200 

in 

177 
177 

177 
177 

in 

177 
177 

177 
165 
166 
165 
177 
177 
165 
165 
165 
155 
155 
155 
155 
156 
155 
155 
156 
156 
156 
155 
155 
156 
155 
155 
1S5 
155 
156 
156 
156 
155 
156 

155 
1% 
155 
155 
155 
155 
156 
155 
155 
155 
155 
155 
155 
155 
155 
155 
155 
155 
L35 
155 
177 
200 
116 
116 
116 
116 
116 
0 
0 
0 

0 

2 

286 
286 

0 
286 
286 
236 

0 
286 
286 
286 
286 
286 
286 
92 
248 
236 
248 
286 
248 

248 
248 
248 
248 
248 
236 
236 
248 
248 
260 

99 

3 ::::::..... 

99 

4 

7i 

5 

72 

6 

99 

7 

90 

8 

99 

9 

99 

10 

99 

11 

sa 

12 

(9 

IS 

99 

14 

99 

15 : 

90 

16 

$9 

17 

18 

19 

20 

21 

92 
92 
92 
92 

7i 
72 
T2 

22 

23 

99 

7i 

24 

72 

25 

36 : 

155 

72 
72 

27 

28 

29 

80 

81 

286 

'           238 

236 

236 

72 
?i 
72 
72 

1 



Total 

1,662 

6,620 

1,190 

5,882 

4,981 

4,057 

2,511 

Mean 

Run-off  per  square  mile 

Run-off  m  incnes 

52.2 
1       0.106 
0.101 

214 
0.474 
0.412 

231.9 
0.682 
0.447 

196.1 
0.484 
0.878 

150.1 
0.864 
0.807 

135.28 
0.291 
0.261 

81 

a  156 
a  180 

Total  in  acre-feet 

8,106 

13,131 

14.261.4 

i 

,  11,666.9 

1 

9,780.6 

8,047.06 

4.(M).6 

TATIiOH.] 


EUN-OFF   AND   STREAM   FLOW. 
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Estimated  daily  discharge^  in  second-feet  ^  of  Truckee  River  at  Tahoe,  CcU, ,  for  1901, 

[Observer,  J.  U.  Haley.] 


Day. 

Jan. 

1 
Feb. 

100 

100 

100 

100 

100 

100 

117 

117 

117 

100 

100 

117 

117 

117 

117 

117 

117 

117 

30 

30 

30 

80 

80 

80 

80 

30 

30 

Mar. 

80' 

30 

30 

80 

30 

80 

30 

30 

30 

30 

30 

30 

30 

30 

80 

30 

80 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

Apr. 
80' 

8o; 

30 

May. 

June. 

July. 

178 
178 
178 
178 
178 
178 
178 
156 
156 
176 
178 
189 
189 
180 
189 
189 
189 
180 
279 
279 
279 
279 
279 
279 
298 
293 
293 
293 
293 
298 
293 

Aug. 

298 
293 
293 
293 
339 
339 
407 
407 
407 
531 
655 
555 
55) 
555 
555 
655 
655 
555 
390 
880 
390 
265 
890 
390 
890 
390 
390 
390 
390 
390 
390 

1 

Sept. 

Oct. 

Nov. 

XJ^C* 

1 

85 
85 
85 
100 
100 
100 
100 
100 
100 
117 
117 
117 
117 
117 
117 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

.    t 

390 
390 
890 
390 
390 
390 
8?^ 
372 
372 
372 
372 
323 
323 
117 
225 
306 
306 
306 
306 
306 
306 
306 
306 
308 
306 
306 
306 
306 
298 
293 

293 
283 
293 
293 
298 
293 
279 
251 
306 
308 
293 
000 
293 
298 
293 
279 
279 
279 
279 
279 
279 
279 
306 
306 
306 
306 
293 
293 
298 
298 
283 

283 

279 
279 
279 
279 
279 
279 
279 
279 
279 
279 
279 
279 
279 
279 
279 
279 
279 
279 
189 
180 
189 
189 
189 
189 
180 
180 
189 
189 
189 

IS) 

2 

125 

3 

12(5 

4 

30 
80 
30 
36 

1:» 

5 

12  > 

6 

121 

i  ............. 

12& 

8 

36 
36 
86 

123 

9 

1 

126 

10 

1 

136 

11 

86 
86 
36 

126 

12 

10) 

13 

100 

14 

100 

15 

100 

16 

100 

17 

100 

18 

1 

100 

19 

.....  ••  .....•■.•••... 

100 

20 

1            i 

100 

21 

'  .  1        .'.... 

100 

22 

1 

IJO 

23 

I     .    . 

100 

24 

1 

100 

25 

1 

ino 

26 

....1.1      .... 

178 

10 » 

27 

1 

178 
178 
178 
178 

10) 

28 

1 

10  > 

29 

100 

30 

100 

31 

100 

1 

Total... 

8,157 

2,270 

930 

432 

000        890 

6,962 

12,967 

9,778 

8,726 

7,400 

3,449 

Mean 

102 
0.196 
0.226 

81 

!  0.156 

0.163 

30 
0.058 
0.087 

14 
0.027 
0.030 

000          30 

225 
0.499 
0.483 

419 
0.981 
0.807 

;i26 
0.701 
0.628 

282 
0.625 
0.542 

247 
0.530 
0.476 

111 

Run-off  per 
square  mile. 

Run-off  in 
inches 

000 
'      000 

!  0.068 
0.064 

0.247 

0.214 

Total  in  acre- 
feet 

6,202 

4,602 

1,846 

888 

000 

1 
1,765 

13,809 

25,760 

19,395 

1 

17,808 

14,678 

6,841 

26 


WATER   STORAGE    IN    THE   TRUCKEE   BASIN. 


[NO.  68. 


Estimated  daily  discharge,  in  second-feet,  of  tJie  Truckee  River  at  Stateline  Mills , 

California,  for  1899. 

[Drainage  area,  955  square  miles;  obeerrer,  H.  A.  Grant.] 


1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

80 

31 


Day. 


Sept. 


Total 


Mean 

Run-off  per  sqnai'e  mile. 
Run-off  fn  incoes 


Total  in  acre-feet 


801 
801 
267 
267 
?87 
267 
267 
267 
267 
33B 
801 
267 
267 
267 
267 
267 
267 
801 
267 
267 
267 
267 
267 
267 


6,615 


275.6 
0.289 
0.32 


16,400 


267 

838 

267 

388 

267 

801 

267 

801 

267 

801 

267 

673 

267 

684 

267 

921 

297 

1,299 

267 

1,429 

267 

1,562 

801 

1,108 

801 

800 

801 

626 

267 

741 

267 

628 

267 

628 

267 

620 

267 

620 

470 

423 

520 

379 

628 

338 

620 

301 

470 

801 

423 

801 

879 

801 

888 

801 

801 

801 

801 

267 

838 

267 

8H8 

10,221 


829.7 
0.345 
0.898 


20,273.35 


17,068 


569.6 
0.596  I 
0.665 


Dec. 


267 


867 
235 
235 
235 
267 


»7 
801 
301 
801 
267 
267 
267 
267 
267 
267 
8S7 
US! 


267 
267 
267 
2S7 
267 


8,2{|i3 


267.2 
O.2S0 
0.923 


33,894.C5        16,429.33 


TAYLOR.] 


BUN-OFF   AND    STREAM   FLOW. 
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Estimated  daily  discharge,  in  second-feet,  of  Truckee  River  at  Stateline  Mills^ 

California,  for  1900. 
[Observer,  H.  A.  Grant.] 


Day. 

Jan. 

Feb. 

Mar. 

1 

Apr. 

May. 

June. 

1 

267 
801 
684 
921 
684 
688 
423 
8R8 
801 
801 
801 
801 
838 
423 
379 
879 
879 
879 
879 
879 
801 
801 
287 
267 
287 
267 
267 
267 
267 
267 
267 

267 
267 
867 
2967 
867 
235 
285 
235 
285 
235 
235 
867 
801 
801 
801 
801 
801 
801 
801 
83R 
838 
838 
838 
838 
338 
338 
338 

8;« 

801 

867 

867 

801 

801 

301 

423 

470 

573 

573 

573 

741 

800 

1,045 

1,171 

1,045 

1.045 

921 

1.045 

1,045 

1,171 

1,108 

1,045 

1,045 

1,045 

1,171 

1,171 

1,045 

1,045 

1,046 

1,045 

1,045 

921 

800 

800 

921 

921 

921 

741 

741 

800 

800 

1,045 

1,171 

1,171 

921 

921 

921 

860 

800 

741 

741 

1,108 

860 

800 

983 

1,108 

860 

800 

1,045 

1,429 

1,429 
1,429 
1,299 
1,429 
1,680 
1,429 
1,486 
1,630 
1,698 
1,840 
1.840 
1,429 
1,299 
1,299 
1.630 
1,099 
1,699 
1,769 
1,769 
1,840 
1,699 
1,769 
1,699 
1,429 
1,429 
1,429 
1,299 
1,299 
1,299 
1,285 
1,235 

1,835 

2 

1,235 

3 

1,171 

4 

1,171 

5 

1,108 

6 

1,235 

7 •. 

1,235 

8 

1,429 

9 

1,429 

10 

1,285 

11^ 

1,235 

12^ 

1,171 
1,429 

13 

14 

1,235 
921 

15 

16 

17 

18 

19 

20 

21 

22 

SSi 

24 

25 

26 

27 

28 

29 

921 
921 
921 
860 
800 
800 
741 
800 
801 
628 
628 
573 
573 
573 

30 

573 

31 

Total 

11.490 

8,161 

25,124 

27,796 

47,408 

28,967 

Mean 

Run-off  per  sqnare  mile 

Run-off  in  incnes 

870.7 
0.453 
0.383 

291.46 
0.818 
0.810 

810.45 
0.978 
0.849 

926.53 
1.084 
0.970 

1,529.13 
1.846 
1.601 

966.28 
1.129 
1.012 

Total  in  acre-feet 

2:^,099.84 

16,187.34 

49,888.45 

55,133.37 

94,028.85 

57,495.71 

Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2 

3 

4 

5 

6 

7 

8 

520 
520 
520 
470 
470 
470 
470 
470 
470 
470 
470 
470 
470 
!              470 
470 
470 
423 
379 
379 
423 
423 
423 
42:^ 
423 
42:^ 
379 
379 
379 
379 
379 
379 

338 
338 
338 
338 

838 
838 

838 
388 
338 
338 
838 
338 
338 
338 
338 
338 
338 
338 
379 
379 
379 
470 
470 
470 
470 
.              301 
'              379 
379 
470 
,               470 
470 

470 
801 
Z& 
470 
879 
423 
379 
338 
338 
338 
838 
379 
379 
iSSi 
423 
423 
43^ 
423 
423 
42:3 
338 
301 

a)i 
'          \m 

1               181) 

!               200 

2»57 

'              338 

428 

801 
838 

838 
879 
879 
423 
379 
879 
338 
801 
301 
301 
301 
801 
42:3 
206 
301 
42:j 
921 
860 
800 
741 
741 
684 
684 
628 
028 
470 
301 

;«8 

423 
801 

801 
470 
470 
470 
628 
520 
470 
470 
470 
470 
470 
423 
879 
379 
879 
879 
879 
879 
520 
921 
800 
684 
620 
520 
433 
301 

:«)i 

301 

180 
180 
180 
235 
235 
235 
801 
801 

9 

879 

10 

879 

11 

879 

12 

879 

13 

879 

14 

15 

16 

17 

801 
801 
801 
301 

18 

801 

19 

801 

20 

1.171 

21 

800 

22 

800 

Zi 

741 

24 

301 

25 : 

2rs 

379 
379 

27 

301 

28 

301 

29 

301 

30 

879 

31 

301 

Total 

13,663 

440.74 
0.5.« 
0. 4tK> 

27^uV).5« 

11.500 

372. » 
0.451 
0.390 

li),:j20 

344 
0.4(je 
0.:»o 

14.331 

13,901 

11,770 

Mean 

Runoff  per  square  mile 

Run-off  m  inches 

462.3 
0.5'i8 
0.484 

1    28,425.54~ 

1 

463.37 
0.541 
0.485 

379.7 
0.458 
0.397 

Total  in  acre^feet 

22.929.36 

,    20,469.72 

,    27,5?2.63 

23,345.8 

28 


WATER   STORAGE    IN   THE   TRUCKEE   BASIN. 


[so.«. 


Estimated  daily  discharge,  in  second-feet,  of  Truckee  River  at  Stateline  MHU,  Cal, 

for  1901. 

[Obeerver,  W.  A.  Pennell.] 


Day. 


1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

80 

81 

Total 

Mean 

Run-off  per  sqoare  mile 
Run-off  In  Incnes 

Total  in  acre-feet 


Jan. 

Feb. 

Mar. 

29^ 

247 

2,009 

292 

247 

2.280 

383 

268 

1,776 

421 

268 

1,775 

559 

247 

1,775 

247 

268 

1,775 

349 

29£ 

1,870 

319 

292 

1,594 

319 

268 

1,683 

819 

247 

1,425 

819 

268 

1,845 

8S3 

247 

1,194 

292 

292 

1,055 

268 

292 

869 

292 

319 

989 

292 

819 

989 

268 

989 

989 

268 

1,194 

732 

292 

1,194 

924 

268 

3,(XJ2 

989 

819 

8,435 

989 

819 

1,968 

1,268 

292 

2,623 

1,194 

292 

2,891 

1,123 

319 

2,173 

1,123 

292 

2,280 

1,194 

292 

2,391 

1,123 

319 

2,280 

1,066 

349 
268 
230 

859 

795 

859 



'     9,733 

30.301 

39,668 

314 

1,082 

1     1.280 

0.:i29 

i.i:f) 

•          1.340 

0.379 

1.176 

1.544 

Apr. 


May. 


June. 


869 

1,123 

924 

732 

989 

732 

732 

732 

732 

613 

732 

1,123 

613 

1,425 

1,683 

1,683 

1,594 

1,870 

1,968 

2,173 

2,173 

2,ir3 

1,968 

1,968 

2,606 

2,280 

1,968 

2,009 

2,ir3 

1,968 


44,277 


1,476 
1.545 
1.728 


1,870 
l.o04 
1,506 
1,594 
1,775 
2,173 
2,683 
2,623 
2,745 
2,391 
2,623 
4.370 
4,153 
4,153 
3,768 
3,768 
3,958 
4,153 
3,002 
2,506 
2,069 
1,775 
1,683 
1,683 
1,683 
1,683 
1,594 
1,775 
1,683 
1,870 
1,968 


76,810 


iM 

w^ 
im 

1.4S 
1,316 

l,»t 
lis 

1.315 

i.m 

l.iS 

l.w 

1..W 
\M 

1,50S 

i.;«5 
1,1« 
1,(1» 
m 
i.m 

1.35B 
l,3i5 


4T,S« 


Mean 

Runoff  per  square  mile 

Run  otf  in  inches 

Total  in  acre  teet 


J 


TAYLOR.] 


RUN-OFF    AND   STREAM   FLOW. 
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Estimated  daily  discharge,  in  second-feet,  of  Truckee  River  at  Vista,  Kev.,for  2899, 

[Drainage  area,  1.519  aquare  miles;  observer,  Sam  Nelson.] 


Day 


Aug. 


Sept. 


1. 

2. 

8. 

4. 

6. 

fl. 

I. 

«- 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
3f). 
31. 


Total. 


Mean 

Rnn-off  per  square  mile, 
fiun-off  m  inches. 


Total  in  acre-feet. 


105 

144 

18S 

105 

144 

105 

144 

119 

ItKi 

105 

74 

89 

^■9 

74 


1,590 


89 
74 
105 
105 
105 
1(6 
105 
105 
119 
144 
119 
144 
144 
119 
166 
188 

im 

144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
144 
lU 
144 


4,574 


Oct. 


Nov. 


Deo. 


9,072.53 


144 
166 
166 
166 
166 
166 
166 
166 
166 
166 
166 
235 
331 
380 
3:31 
331 
380 
380 
331 
331 
1,066 
898 
580 
529 
479 
479 
479 
479 
479 
479 
429 


378. 13  ! 
0.249  ! 
0.287 


429 
429 
380 
380 
380 
380 
429 
429 
479 
479 
580 
1,123 
953 
683 
68:^ 
898 
843 

68:^ 

631 
529 
479 
429 
380 
429 
429 
429 
429 
3H0 
355 
355 


11,722  I    15,484 


516. 13 
0.340 
0.379 


%5 
831 
380 
404 
SSO 
380 
380 
831 
331 
880 
880 
631 
5;>9 
478 
709 
631 
629 
478 
478 
478 

m) 

889 
380 
4(H 
404 
401 
42J 
529 
6v3 
580 
580 


14,126 


2:i,:S0.5«   30.712.51 


455.68 
0.3U0 
J.  346 

28,0i9!3 
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Estimated  daUy  discharge,  in  second-feet^  of  Truckee  River  at  Vista,  Nev.Jor  lUrnj. 

[Obeerver,  Sam  Kelaon.] 


Day. 


Jazi. 


Feb. 


Mar. 


1 
2 
3 
4 

5 

G 

7, 

8 

9 
10 
11 
12 
18 
U 
15 
Itt 
17 
18 
19 
20 
21 
S2 
23 
24 

26 
27 
28 
29 
30 
31 


604 
479 

1,210! 

1.U94 
816 
683 
6&7 
631 
479 
479 
529 
629 
580 
529 
554 
629 
504 
479 
479 
479 
479 
504 
479 
429 
429 
429 
880 
380 
380 
429 
4(»4 


429 
429 
429 
880 
880 
404 
429 
429 
380 
3»0 
429 
429 
454 
454 
479 
504 
529 
380 
880 
380 
429 
429 
454 
454 
429 
429 
429 
454 


454 

479 

479 

479 

479 

520 

580 

657 

762 

789 

816 

843 

925 

1,009 

1,009 

l,a)9 

1,066 

1,066 

1,066 

1.066 

1,094 

1.004 

1.06i 

1,009 

l.(J09 

1,009 

96;) 

953 

963 

953 

803 


Total 


14,845 


11,  KM 


26,553 


Run-off  per  square  mile. 


Mean 

"perscin 
Run-off  in  incnes 

Total  in  acre-feet 


478.87 
0.315 
0.363 


426.21  .         856.55 
0.281  0.564 

0.292  .  0.650 


29,445.06      2:^,671.09      52,067.88 


Apz 


May. 


Day. 


July. 


1 

o 

** 

3 

4 

5 

6 

7 

8 

9 

10 

U 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

24 
25 

26 
27 
28 
29 
80 
31 


307 

259 

18H 

188 

188 

188 

166 

144 

144 

105 

105 

105 

74 

74 

90 

74 

HJ5 

74 

^^ 
38 

38 
38 

48 
144 
74 
90 
74 
74 
48 
48 
61 


"t  ' 


Total 


3.401 


Aug. 

61 
61 
74 
61 
74 

4^S 

61 

61 

61 

74 

74 

74 

74 

105 

125 

144 

125 

74 

188 

144 

144 

211 

2;i5 

235 
283 
188 
188 
144 
1(»5 
144 
144 

3,788 


Sept. 


144 
105 
144 
28:^ 
283 
283 
211 
188 
188 
166 
144 
188 
235 
166 
188 
188 
235 
188 
188 
259 
235 
188 
188 
141 
144 
144 
144 
235 
188 
188 


5,772 


Mean 


Run-off  per  aquar 
Run-off  in  incnes. 


uaremile. 


109. 71 
0.072 
0.083 


122.19 
0.080 
0.093 


192.4 
0.127 
0.141 


Total  in  acre-feet '     6,745.88 


7,513.4   11,448.65 


806 
S63 
896 
789 
789 
736 
79S 
736 
688 
631 

esi 

631 

580 
6» 
529 
fi» 
479 
479 
479 
529 
1,239 
1,239 
843 
780 
780 
780 
848 
896 
843 
1,123 


22,678 


755.93 
0.480 
0.655 


Oct. 


166 
258 
283 
381 
454 
454 
429 
429 
429 
283 
331 
360 
880 
831 
381 
380 
380 
454 
420 
1,123 
580 
580 
554 
504 
479 
454 
454 
380 
429 
454 
454 


13,338 


1,417 
1,417 

i,4n 

1,296 
1,123 
1,417 
1.447 
1,477 
1,387 
l,4n 
1,477 
1,477 
1,009 

981 
1,210 
1,447 
1,367 
1,2(0 
1,367 
1,447 
1,387 
1,327 
1,268 
1,123 
1,037 
1,009 
1,086 

981 
1,009 
1,009 

843 


38,966 


1,256.97 
0.827 
0.954 


Nov. 


479 
5M 
529 
331 
390 
380 
404 
429 
429 
479 
479 
479 
479 
429 
479 
580 
529 
529 
504 
529 
1,123 
1.298 
1,006 
736 
631 
709 
580 
529 
479 
479 


430.3 
0.283 
0.326 


June. 


m 

1,1S 

m 

1,2» 

m 

HI 
m 

SI 
45 

ts 

49 

4'4 
«4 
¥■4 
2* 
35S 


21.f« 


11.4^' 


44,981.8      77,289.06,     4iaUi4 


Dec. 


529 
if*' 

4ni 

0 

H 
4? 

& 

&4 
l.*f 

r« 
o 

5S 

b* 

M 


26,456 
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Estimated  daily  discharge,  in  second-feet,  of  Truckee  River  at  Vista,  Nev. ,  for  1901. 

[Obflerver,  Sam  Nelson.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1 1 

2 

854 
854 
1.505 
1.348 
1.257 
1,227 
1,062 
694 
617 
617 
617 
668 
541 
541 
541 
467 
442 
418 
418 
467 
541 
541 
442 
442 
516 
492 
418 
467 
541 
616 
442 

442 

467 

467 

467 

418 

492 

442 

467 

418 

467 

442 

467 

467 

467 

467 

1,537 

2,385 

1,871 

1,871 

1,906 

8,748 

4,218 

2,7b0 

2,652 

2.780 

3,079 

2.922 

3,079 

2,209 

2,015 

2,052 

1.836 

1,871 

1,783 

1,666 

1,801 

1,537 

1,473 

1,168 

1,197 

1,478 

1,032 

1,062 

1,081 

967 

967 

995 

968 

1,052 

1,081 

1,387 

1,110 

1.168 

1.227 

1,110 

1,081 

995 

967 

995 

988 

1,110 

995 

1,081 

938 

910 

888 

882 

747 

747 

854 

988 

1,110 

1,348 

1,637 

1,634 

1,634 

1,666 

1,738 

1,942 

1,738 

1,871 

1,733 

l,7:« 

1,738 
1,942 
1.871 
1,733 
1,801 
1,634 

1,666 
1,601 
1,473 
1,478 
1,478 
1,601 
1,942 
1,942 
2,537 
2,537 
4,218 
8,640 
8,251 
3,589 
3,011 
8,165 
2,537 
2,168 
2.168 
2,168 
2,090 
1,666 
1,537 
1,410 
1,410 
1,410 
1,442 
1,871 
1,906 
1,906 
l,?d3 

1,871 

1,942 

1,942 

1,871 

1,783 

1,537 

1.733 

l,rd3 

1,066 

1,110     . 

1,168 

1,168 

1,168 

1,110 

1,052 

967 

967 

967 
1,197 
1,110 
1,024 
1,110 
1,110 
l,0i4 

854 

854 
1,024 

967 

910 

995 

8 

4 

5 

6 

7 

8. 

9 

10 

11 

12 

13 - 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 

.. 

Total 

20,508 

41,680 

41,156 

41,410 

66,486 

37,884 

Mean 

Run-off  per  Honare  mile 

Rnn-off  mincnes 

661 
O.iHb 
0.502 

1,486 
0.978 
1.019 

l,:^28 

0.874 
1.0.)8 

1,380 
0.908 
1.014 

2,145 
1.412 
1.628 

1,268 
0.831 
0.928 

Total  in  acre-feet 

40,&14 

82,529 

81,657 

82,117 

131,894 

75,155 

• 

Day. 

July. 

Aug. 

Sept. 

r 

Oct. 

Nov. 

Dec. 

1 

910 
995 
C68 
730 
747 
694 
516 
492 
492 
541 
492 
643 
566 
467 
•:J70 
370 
346 
394 
346 
846 
146 
166 
166 
185 

my 

185 
228 
1^5 

228 
207 
185 

207 
185 
251 
274 
492 
418 
346 
370 
274 
228 
146 
185 
251 
346 
128 
492 
492 
492 
492 
492 
346 
346 
346 
322 
1              322 
!               228 
251 
298 
251 
1               228 
274 

274 
32i 
322 
322 
822 
822 

:i22 

298 
822 
298 
298 
274 
274 
274 
251 
274 
346 
274 
274 
274 
274 
274 
274 
467 
467 
467 
467 
418 
418 
418 

418 
418 
418 
467 
442 
467 
442 
467 
418 
442 
566 
516 
467 
442 
418 
467 
442 
467 
442 
467 
467 
870 
370 
418 
467 
467 
492 
720 
668 
643 
617 

566 
566 
566 
566 
566 
Ooo 
.566 
516 
516 
516 
516 
516 
516 
516 
541 
516 
541 
516 
516 
541 
541 
541 
541 
467 
541 
617 
541 
(»6 
882 
720 

720 
720 
773 
882 
1,287 
720 
566 
566 
566 
566 

OW) 

418 
418 
467 
442 
418 
370 
370 
370 
418 
418 
418 
U:i 
370 
870 
370 
370 
370 
418 
418 
322 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

.' 

i«...: 

17 

f 

18 

19 

1 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29 

30 

31 

Total 

13,181 

9.773 

9,881 

14,792 

16,702 

16,809 

M<nn 

425 
0.323 
0.2W) 

315 
0.227 
0.207 

329 
0.242 
0.217 

477 
0.362 
0.314 

557 
0.409 
0.387 

510 
0.387 
0.330 

Run-off  per  Muare  mile 

Run-off  m  incnes........ 

Total  in  acre-feet          ...^ 

26,133 

19,369 

19,577 

29,380 

33,144 

31,^7 
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The  observations  have  not  extended  over  a  sufficient  period  to  show 
the  mean  flow  of  the  streams,  but  the  data  are  of  special  value,  for, 
having  been  collected  during  extremely  dry  seasons  (the  years  189% 
1890,  and  1900  were  years  of  exceedingly  small  water  supply  on 
Truckee  River),  they  show  very  nearly  the  minimum  run-off  from  the 
watersheds. 

The  discharge  measurements  at  Vista,  taken  in  connection  with 
those  at  Stateline  Mills  and  with  the  measurements  of  the  irrigating 
ditches  which  have  been  made  during  the  season  of  1900,  with  the 
knowledge  that  during  August  and  part  of  September,  1899,  and  a 
considerable  portion  of  July  and  August,  1900,  the  entire  flow  of 
Truckee  River  was  being  diverted  above,  furnisli  a  basis  for  estimat- 
ing the  volume  of  the  seepage  or  return  water  from  irrigation  in  the 
Reno  Valley. 

Besides  the  measurements  and  observations  made  at  the  regular 
stations  mentioned,  the  results  of  which  are  given  in  the  foregoing 
tables,  a  number  of  measurements  of  the  principal  tributaries  of 
Truckee  River  were  made  with  a  view  to  estimating  the  relative 
run-off  from  different  portions  of  the  basin.  The  results  of  these 
measurements,  in  order  downstream,  are  as  follows : 

Discliarge  nieasurements  of  tributaries  of  Truckee  Rivev, 


Date. 


stream. 


Deer  Creek .. 
Squaw  Creek 


IflOO. 

Jnne 16 

June  5 

June  16 ,..-?. do 

September  14 1 do 

May  16 |  Donner  Creek 

May  29 1 do 

July  13 ' do 

AugruBt^ I do 

September  13 ' do 

May  21 do 

June  3 ' do 

June  12 do 

July  13 

September  13 . 

May  21 

Juno  4 

September  14 . 

June  3 

June  12 

June  4 

July  27 


Point  of  measurement. 


At  Bot'a. 
do... 


do 

Cold  Creek.-.. 

Martis  (Yeek  . 

do 

do 

Truckee  River 

do 

Pro8.ser  Creek I  At  month 

do ' 

September  9 do 

May  19 1  Lit  tlo  Truckee  River 

June  6 ' do 

AuguHt  16 1 do i do 

September  15 1 do i do 

June  6 Juniper  Creek ! 

September  15 do I 

May  19 Joe  Gray  Creek ' 

July2H do I 

September  15 i do ' 

May  19 1  Alder  Creek ' 

July  25 do • 

September  10 ' do ' 

July  26 1  DoK  Vall»  y  Creek • 

Septomlxjr  10 i do ! 

Juno  7 1  Hunter  Crt^k ' 

September  12 i do 


Near  Donner  Lake... 

....do 

....do 

....do 

....do 

Near  Truckee  River 

....do 

....do 

..-.do 


One-half  mile  below  Truckee 
...do 


I>is- 
eharsre. 


Ser.-tt. 

25:  n> 

81.39 
46.  Ol 

2.76 
127.8 
73.42 

1.4S» 

19.19 

324.48 

126.  »7 

98.89 

14.  e» 

l.:5 

::4-51 

17-  53 

8.54 

3C4.a> 

8S4.(V) 

14  VI 12 

24.67 

9.54 

aooo.no 

4^8.00 

8.94 

27.14 

i.ai 

aaO.QO 

90.  d) 

12. 2» 

a30.00 

12.  (S 

10.29 

0.40 

0.79 

40.7 

5.93 


u  Estimated. 
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In  the  early  part  of  May,  1900,  measurements  were  also  made  of  the 
principal  streams  flowing  into  Lake  Tahoe,  with  results  as  follows: 

Discharge  measurements  of  streams  floidng  into  Lake  Tahoe, 


Date. 


stream. 


Mays 


1900. 


Ward  Creek 

May  6 '  Blackwood  Creek 

Do Three  small  streams  between  Idlewild  and  McKinneys 

Do McKinney  Creek 

May  7 General  Creek 

Do Meifgs  Creek 

May  7-8 Five  small  streams  between  Meiggs  Creek  and  Emerald  Bay . 

May  8 Emerald  Bay  Creek 

Do Cascade  Creek 

Do Taylor  Creek 

May  9 Upper  Tmckee  River 

May  10 1  Ten  small  streams  between  Bijou  and  Glenbrook  in  Nevada. 


Dis- 
charge. 


Sec.'ft. 

147 

140 

012 

105 

100 

180 

a  12 

60 

80 

160 

850 

Ola 


a  Estimated. 

Owing  to  severe  wind  storms,  making  it  impossible  to  go  on  the  lake 
in  a  small  boat,  it  was  not  practicable  to  measure  the  streams  entering 
from  the  east  and  north  between  Glenbrook  and  Tahoe,  though  some 
of  them  were  discharging  considerable  water. 

During  August  and  September,  1901,  another  senes  of  measure- 
ments of  the  various  streams  emptying  into  the  lake  was  made,  with 
the  object  of  checking  as  closely  as  practicable  the  measured  evapora- 
tion from  the  lake  surface.  Following  are  the  results  of  these  meas- 
urements, beginning  with  the  first  stream  south  of  the  lake  outlet, 
and  following  in  regular  order  around  the  lake  from  right  to  left; 

Discharge  measurements  of  streams  flowing  into  Lake  Tahoe, 


Date. 


Stream. 


1901. 
August  19... 
September  8 
Angnstl9... 
September  8 
AugnBt20... 
September  8 
AufiTustSl... 
September  8 


Ward  Creek 

....do 

Blackwood  Creek 

....do 

McKinney  Creek 

do 

General  Creek 

....do 

Aiignst21 Meiggs  Creek 

Septembers do 

August  21 Unnamed  creek 

Septembers..' do 

Augustas Rubicon  Creek 

Septembers.. do 

August  22 Unnamed  creek 

September  9 do 

August  22 '  Emerald  Creek 

September  9 do 

August22 1  CascadeCreek 

September  9 do 

August  22 Taylor  Creek 

September  9.. do 

August  22 1  Upper  Truckee  River 

September  9.. do 

August  22 !  Trout  Creek 

September  9.. do 

August  23 ,  Unnamed  creek 

September  10 . ' do 

August  23 do 


Dis- 
charge. 

Sec.-ft. 

8.20 

1.72 

8.91 

2.99 

0.89 

0.65 

1.50 

1.06 

1.29 

a0.04 

0.85 

0.42 

2.28 

1.90 

a0.50 

O0.40 

5.78 

1.24 

2.37 

0.80 

8.64 

3 

47 

35 

82 

23.37 

a  0.10 

a0.06 

a  0.20 


Date. 


Stream. 


Dis- 
charge. 


Unnamed  creek . . 

....do 

....do 

....do 

....do 

Qlenbrook  Creek. 

....do 

Spooner  Creek 

Unnamed  creek  . . 
....do 


.do 
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12 
14 
76 


1901. 
September  10. 

August  28 

September  10. 

August  23 

September  10. 

August  24 

September  10. 

Do 

Do 

August  27 

September  11. 

August  27 do 

September  11.' do 

August  27 ' do 

September  11 .  > do 

August  27 do 

September  11-' do 

August  27 ' do 

September  11 do 

Augru8t27 do 

September  11 do 

August  27 • do 

September  11 . ' do 

August  26 1  Hot  Springs  Creek... 

September  11. 1 do 

August25 _  Unnamed  creek 

September  7..' do 

August  25 do 

Septembers do 


tO.ii 


Sec. 

a0.15 

a0.20 

a0.20 

a0.20 

a0.15 

0.38 

0.40 

0.91 

a0.80 

0.71 

a0.50 

2.00 

2.46 

2.80 

2.54 

a0.20 

a0.20 

1.52 

1.04 

1.14 

0.53 

a0.60 

a0.40 

1. 

1. 

a0.20 

aO.20 

1.34 

0.82 


m 

26 


a  Estimated. 
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EVAPOBATIOX. 

Evaporation  has  received  less  attention  than  any  other  subject 
bearing  upon  water  supply  in  the  West,  and  as  a  consequence  it  is  a 
factor  of  great  uncertainty. 

On  May  17,  1900,  a  galvanized-iron  tank  2  feet  square  and  2  feet  in 
depth  was  placed  in  Lake  Tahoe  at  its  outlet,  where  it  was  protected 
from  the  heavj*  waves  of  the  lake,  for  the  purpose  of  measuring  the 
evaporation  from  the  lake  surface.  A  finely  divided  scale  was  placed 
in  the  tank,  and  daily  readings  were  taken  about  the  same  hour  each 
day  by  Mr.  J.  IT.  Haley,  general  freight  and  passenger  agent  of  the 
Lake  Tahoe  Railway  and  Transportation  Company.  The  tank  was  at 
all  times  kept  filled  to  within  1  or  2  inches  of  the  top,  and  was  floated 
by  means  of  a  timber  frame,  which  also  served  as  a  protection  from 
waves  and  drift,  so  that  the  water  level  inside  and  outside  was  aboat 
the  same.  The  depth  of  water  in  which  the  tank  was  anchored  was 
about  6  feet,  and  the  water  in  the  tai^k  was  fully  exposed  to  wind  and 
sun.  The  following  table  gives  the  monthly  evaporation  from  May  17, 
1900,  to  December  31,  1901,  with  the  exception  of  the  monthof  July 
of  the  latter  year,  when  no  record  was  kept,  the  tank  having  been 
damaged : 

Evaporation  in  Lake  Tahoe  at  Tahoe,  Cal, 


Month. 


1900. 


January  

February  ... 

March 

April 

May  17  to  81 
June , 


1  Indies. 


1.83 

3.80 


Inches. 
0.84 
0.70 
0.77 
1.25 
2.42 
3.35 


July 

Augmst 

September 
October  . . . 
November 
December . 


Inches. 
4.UD 
5.15 
3.10 
2.15 
1.88 
1.38 


Inrkes, 

6.3i> 
4-lf 
2.6» 

1.44 


a  No  record. 


As  has  been  stated,  during  a  portion  of  the  months  of  August  and 
September,  1901  (from  August  19  to  September  18,  inclusive),  a  series 
of  measurements  of  all  of  the  streams  discharging  into  Lake  Tahoe  was 
undertaken,  with  a  view  to  checking  the  evaporation  recoMs  kept  at 
Tahoe.  Two  measurements  were  made  of  each  stream.  At  the  same 
time  a  careful  record  of  the  outflow  from  the  lake  was  kept  and  daily 
observations  of  ev^aporation  were  made. 

For  the  purpose  of  approximating  the  mean  discharge  of  the  vari- 
ous affluents  during  that  period  the  mean  of  the  two  measurements 
of  each  stream  was  taken,  this  being  deom?d  proper  under  the  condi- 
tions, and  the  sum  of  the  means  was  assumed  to  be  the  mean  dailv 
inflow  to  the  lake.     The  following  table  gives  the  I'esults  of  this  study: 


TAYLOR.]  EVAPORATION.  35 

Results  of  hydrographic  investigations  at  Lake  Tahoefrom  August  19  to  September 

18,  inclusive,  1901, 
Inflow: 

Mean  daily  discharge  of  streams  into  lake second-feet. .  106. 04 

Total  addition  to  lake  supply acre-feet. .  6, 310 

E^nivalent  depth  on  lake  surface inches. .  0. 606 

Outflow: 

Mean  daily  discharge  through  Truckee  River second-feet. .  356. 68 

Total  outflow  from  lake _ acre-feet..  21,931 

Equivalent  depth  on  lake  surface ^ inches..  2.105 

Net  outflow: 

Total  outflow  less  total  inflow acre-feet..  15,621 

Equivalent  depth  on  lake  surface inches..  1.50 

Total  measured  evaporation do 5. 71 

Net  reduction  of  lake  level do 7. 21 

Observed  reduction  of  lake  level,  fixed  gage do 7. 20 

During  the  period  over  which  these  observations  extended  there 
were  no  rains  which  could  interfere  with  their  accuracy.  It  is  there- 
fore believed  that  the  observed  evaporation  at  Lake  Tahoe  since  May 
17,  1900,  will  very  closely  approximate  the  actual  loss  from  the  lake 
surface  from  that  source,  as  well  as  the  probable  evaporation  in  other 
lakes  or  in  storage  reservoira  situated  at  about  6,000  feet  altitude  in 
this  portion  of  the  Sierras  during  the  period  over  which  the  record 
extends.  Of  course,  evaporation  is  not  constant  from  year  to  year, 
but  the  variation  should  not  be  great  in  this  region,  and  as  the  sum- 
mer of  1900  and  the  summer  and  fall  of  1901  were  unusually  dry  and 
windy,  the  evaporation  during  that  period  can  probably  safely  be 
considered  a  maximum. 

During  the  year  1894:,  from  May  11  to  November  30,  the  writer 
conducted  a  series  of  observations  at  Reno,  Nev.,  with  a  view  to 
determining  approximately  the  depth  of  evaporation  at  that  place. 
For  this  purpose  a  small  galvanized-iron  tank,  18  inches  square  and 
18  inches  deep,  was  sunk  in  the  ground  until  the  rim  was  but  half  an 
inch  above  the  surface.  This  was  at  all  times  kept  filled  to  within 
less  than  1  inch  of  the  top,  and  was  so  placed  that  it  was  fully 
exposed  to  sun  and  wind.  The  earth  immediately  around  the  tank 
was  kept  wet.  The  results  are  believed  to  be  a  fairly  close  approxi- 
mation to  the  loss  that  would  occur  in  a  lake,  reservoir,  or  canal  at 
Reno;  and  since  the  conditions  influencing  evaporation — tempera- 
ture, humidity  of  atmosphere,  winds,  etc. — over  the  lower  portion  of 
Truckee  Basin  are  nearly  identical  with  those  at  Reno,  they  should  be 
roughly  applicable  to  other  points  in  that  portion  of  the  basin.  In 
estimating  the  evaporation  from  proposed  storage  reservoirs  or  canals, 
however,  conservative  judgment  would  dictate  the  addition  of  a  lib- 
eral percentage  for  safety,  especially  since  the  results  are  for  only  a 
part  of  one  season. 
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Ei'^poration  from  tank  in  earth  at  Reno,  Nev.^  during  1894. 

Depth  in  inches. 

May  11  to  31 2.80 

Jtine - 5. 35 

July 8.45 

Angust - 9.12 

September _ 7. 44 

October 4.31 

November 2. 75 

Total - -.-. - _ _  40.22 

If  the  evaporation  during  the  remaining  five  months  of  the  year 
amounts  to  12.78  inches  in  depth,  or  an  average  of  about  2^  inches  a 
month,  which  would  appear  from  the  foregoing  table  to  be  a  fair  esti- 
mate, the  total  for  the  year  would  amount  to  53  inches. 

It  is  possible  that  the  evaporation  from  the  surface  of  Pyramid  and 
Winnemucea  lakes  may  l>e  a  trifle  greater  than  this,  though  a  com- 
parison of  the  following  data  with  the  results  of  discharge  measure- 
ments of  Truckee  River  at  Vista,  remembering  that  the  run-off  from 
the  portion  of  the  drainage  area  below  that  place  is  merely  nominal 
and  that  the  precipitation  at  the  lakes  is  probably  leas  than  0  inches, 
would  indicate  the  I'e verse. 

Estimated  evaporation  from  Pyramid  and  Winnemucea  lake^,  based  on  c^bserva- 

tions  at  Reno,  Nei\,  in  1S94. 

Depth  of  annual  evaporation ... inches.  _  53 

Combined  area  of  lakes _ square  miles. .  345 

Total  evaporation acre-feet. .  ^75, 200 

To  compensate  for  this  loss  and  maintain  the  water-surface,  level  in 
the  lakes  would  require  a  mean  annual  inflow  of  1,347  cubic  feet  iH?r 
second. 

Comparison  with  the  results  of  measurements  given  in  the  table  of 
estimated  mean  monthly,  annual,  and  mean  annual  discharge  of 
Truckee  River  at  Vista  (pages  22-23)  would  indicate  that  the  mean 
annual  evaporation  is  less  than  the  foregoing  estimate,  or  that  the 
normal  run-off  from  the  Truckee  Basin  is  great/cr  than  indicated  iu 
the  table  referred  to. 

INVIISTIGATIOXS  OF  1880  AKD  1890. 

RESERVOIR  SITES. 

During  the  years  1880  and  1890  surveys  were  made  to  ascertain  the 
most  feasible  and  economical  mode  of  utilizing  the  waters  of  Truckee 
River,  and  the  results  of  the  field  examinations  were  reported  upon 
by  Mr  William  Ham.  Hall,  sui)ervi8ing  engineer.  *    Surveys  were  made 

lEl'iventh  and  Twelfth  Ann.  Repts.  U.  8.  Geol.  Survey,  Ft.  II,  and  Thirteenth  Ann.  Rept^ 

Pt.  m: 
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of  the  reservoir  sites  enumerated  in  the  table  on  page  38,  and  the 
reports  included  a  discussion  of  the  mode  of  diverting  and  utilizing 
the  waters. 

Two  projects  for  the  utilization  of  the  waters  of  Lake  Tahoe  were 
investigated.  The  first  contemplated  driving  a  tunnel  through  the 
Tahoe  Range  from  what  is  known  as  Boundary  Bay,  in  the  south- 
eastern part  of  the  lake,  near  the  Nevada-California  Iwundary  line,  to 
Haines  Creek  Canyon,  on  the  west  side  of  Carson  Valley,  a  distance 
of  17,331  feet,  and  tapping  the  lake  20  feet  below  the  low-water  plane. 
The  second  project  had  in  view  the  construction  of  a  dam  in  the  lake 
outlet  at  Tahoe,  for  the  purpose  of  raising  the  lake  surface  and  draw- 
ing off  the  surplus  water  through  Truckee  River  for  use  along  that 
stream. 

Two  projects  for  water  storage  in  the  Donner  Lake  basin  were  also 
considered  and  estimated  upon.  One  of  these  provided  for  storage 
in  the  lake  alone,  by  means  of  raising,  and  closing  a  gap  in,  an  ancient 
glacial  moraine  immediately  below  and  to  the  east  of  the  lake,  thus 
raising  its  surface  20  feet  above  low-water  plane  and  impounding 
22,205  acre-feet  of  water,  the  surface  area  of  the  reservoir  being  1,337 
acres.  The  other  contemplated  the  construction  of  two  dams,  98  and 
33  feet  in  height,  respectively,  and  impounding  the  waters  of  the 
Donner  Lake  and  the  Cold  Creek  basins.  This  reservoir  would  have 
a  surface  area  of  2,006  acres  and  a  storage  capacity  of  42,827  acre-feet. 
The  cost  of  the  first  project  was  estimated  at  $54,810  and  of  the  sec- 
ond project  at  $279,245.  No  provision  was  made  in  these  estimates 
for  cost  of  rights  of  way  and  damages  to  property,  which  in  the  case 
of  the  second  and  larger  reservoir  would  be  very  great,  as  the  track 
of  the  Central  Pacific  Railroad  would  have  to  be  removed  for  a  con- 
siderable distance. 

At  Independence  Lake  it  was  proposed  to  build  a  dam  across  the 
outlet  channel  about  1,800  feet  below  the  lake,  the  dam  to  have  a 
maximum  height  of  40  feet,  raising  the  lake  surface  25  feet  above 
ordinary  low  water  and  impounding  23,707  acre-feet  over  a  total  area 
of  984  acres.     The  estimated  cost  of  the  dam  alone  was  $50,844. 

The  Webber  Lake  reservoir  was  to  be  formed  by  means  of  a  dam 
having  a  maximum  height  of  30  feet,  estimated  to  cost,  exclusive  of 
rights  of  way  and  damages,  $23,927,  if  built  of  earth.  This  dam 
would  raise  the  lake  level  20  feet,  flooding  a  total  area,  including  lake 
surface,  of  778  acres  and  impounding  11,152  acre-feet. 

Estimates  were  made  of  the  cost  of  the  dams  for  the  Lower  Truckee 
reservoirs  (Nos.  1  and  2),  but  since  they  did  not  include  rights  of  way 
and  cost  of  moving  the  track  of  the  Central  Pacific  Railroad,  which 
traverses  both  sites,  they  are  not  quoted. 
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The  following  table  gives  the  areas,  storage  capa<;ities,  and  heights 
of  dams  for  each  of  the  reservoirs  surveyed  and  reported  upon : 

Reservoir  sites  surveyed  in  1S89  and  1890. 


Name  of  reservoir. 


Feet. 

Tahoe («) 

DonnerLake 26 

Donner-Cold  Creek Wand  33 


Independence  Lake. 

Weboer  Lake 

Squaw  Valley 

Truckee  reoervoir 

Little  Truckee 

Stampede  V^ley 

Twin  Valley 

Boca  reeervolr 

Monument  Peak 

Grass  Lake 

Lower  Truckee  No.  1 . 
Lower  Truckee  No.  2 . 


40 
*) 
16  ! 
70 
60 
50 
30  , 
50 
80  I 
80  I 
50  ' 
00  : 


778 

806 
450 
120 
310 
930 
160 
^0 
400 
3(6 


Acre-fert. 

(a) 

23, 7n: 
11.  \M 

(a) 
10,10) 

3,4a» 

6,5mi 

4.UXI 

7,4U» 


«  Not  reiK)rted. 


CANAL  ROUTES. 


The  following  canal  routes  were  also  surveyed:  ^ 

(1)  Commencing  about  20  feet  below  the  top  of  the  proposed  Truc- 
kee reservoir  dam,  a  little  less  than  a  mile  above  the  town  of  Truckee, 
survey  was  made  of  a  canal  line  on  the  south  side  of  the  river  to  com- 
mand the  lands  extending  from  immediately  below  Truckee  into 
Martis  Valley.  This  line  was  run  on  a  grade  of  0.4  foot  to  1,000  feet, 
and  was  extended  74,400  feet.  No  data  as  to  the  amount  of  land 
commanded  are  supplied,  nor  are  any  estimates  of  cost  furnished. 

(2)  A  canal  line  was  surveyed  from  a  point  in  the  gap  traversed  by 
the  wagon  road  to  the  northwest  of  the  town  of  Truckee  and  about 
2  miles  east  of  Donner  Lake,  extending  around  to  the  north  of 
Truckee,  to  command  lands  lying  between  Truckee  River  and  Pros- 
ser  Creek.  The  grade  elevation  of  the  head  of  this  c>anal  line  was  30 
feet  below  the  proposed  high-water  plane  of  the  projected  Donner 
Lake  reservoir.  It  was  run  to  Prosser  Creek,  a  distance  of  29,000 
feet,  on  a  grade  of  0.2  foot  to  1,000  feet. 

(3)  Surveys  were  made  for  canals  to  divert  water  to  the  lands  in 
the  neighborhood  of  Reno,  but  no  report  of  the  results  of  these  sur- 
veys was  made. 

(4)  Lower  Truckee  canals. — Canal  surveys  were  also  made  fix)in  the 
dam  sites  of  the  proposed  Lower  Truckee  reservoirs  (Nos.  1  and  2).* 
In  each  case  the  lines  wei'e  run  from  points  near  the  tops  of  the  pro- 
posed dams.  Line  No.  1  was  started  on  the  south  side  of  the  river 
about  4f  miles  above  the  town  of  Wadsworth,  and  extended  a  total 
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length  of  50,700  feet,  or  to  the  commencement  of  Warm  Springs  Val- 
l^Jj  H  miles  past  that  town,  commanding  about  10,500  acres  of  land. 
Line  No.  2  was  started  a  few  feet  below  the  crest  of  the  proposed  dam 
for  Lower  Truckee  reservoir  No.  1,  being  at  about  100  feet  greater 
elevation  than  the  head  of  line  No.  1  and  about  10^  miles  above  the 
town  of  Wadsworth,  and  was  run  along  the  mountain  side  south  of 
the  river  to  a  point  just  above  the  town,  thence  was  swung  around  to 
the  south,  commanding  a  wide  valley  and  mesa  country  to  the  east- 
ward. It  was  continued  a  distance  of  90,000  feet,  far  enough  to 
establish  the  fact  that  it  could  be  carried  into  the  Lower  Caraon  or 
Carson  Sink  Valley.  From  the  main  line  a  branch  was  surveyed 
from  just  below  the  head  of  canal  line  No.  1,  with  the  object  of  cross- 
ing Truckee  River  by  pressure  pipes.  This  line  was  carried  north- 
ward, on  a  grade  of  1  foot  to  the  mile,  a  distance  of  45,000  feet,  to 
command  lands  on  the  high  plateau  north  of  Wadsworth.  The  main 
oanal  would  command  more  than  100,000  acres  of  good  land  east  of 
Wadsworth  and  in  the  Carson  Sink  Valley.  It  was  given  a  grade  of 
1+  feet  to  the  mile  and  a  cross  section  of  200  square  feet,  making  its 
capacity  about  600  second-feet. 

INVESTIGATIONS  OF  1900-1901. 

RESERVOIR  SITES. 

In  the  latter  part  of  April,  1899,  the  writer,  acting  under  instruc- 
tions from  Mr.  F.  H.  Newell,  chief  of  the  division  of  hydrography  of 
the  United  States  Geological  Survey,  began  a  general  study  of  the  basin 
of  Truckee  River  for  the  purpose  of  ascertaining  its  water  supply  and 
the  extent  to  and  the  means  by  which  it  can  be  utilized  for  irrigation 
and  other  purposes. 

Previous  investigations  had  established  the  fact  that  in  order  to  use 
the  water  of  the  Truckee  to  the  fullest  extent  and  the  best  advantage 
it  would  be  necessary  to  construct  storage  reservoirs  for  the  purpose 
of  conserving  the  flood  waters,  thus  regulating  and  controlling  the 
stream  flow.  This  was  more  fully  demonstrated  by  the  results  of  meas- 
urements made  during  the  years  1899  and  1900,  as  will  be  seen  by  ref- 
erence to  the  tables  of  stream  measurements  and  discharge. 

A  general  study  of  the  various  storage  sites  known  to  exist  within 
the  Truckee  Basin  was  begun,  with  a  view  to  ascertaining  the  volume 
of  the  run-off  from  the  drainage  area  tributary  to  each  and  the  extent 
to  which  it  might  economically  be  impounded. 

In  pursuing  these  investigations  recourse  was  had  to  the  precipita- 
tion data  collected  by  the  United  States  Signal  Service  and  the  Weather 
Bureau  (the  results  being  given  on  previous  pages  of  this  report), 
numerous  stream  measurements  were  made,  and  a  number  of  the  res- 
ervoir sites  (including  most  of  those  surveyed  in  1889  and  1890  and 
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three  new  ones)  were  examined,  »ome  of  them  instnimentally  and 
others  only  saperficially.  It  was  not  practicable,  however,  to  give  to 
these  the  careful,  detailed  examination  requisite  to  supply  dat«  for 
working  plans  for  the  dams  required,  upon  which  final  estimates  of 
capacity  and  cost  might  be  based,  'i'he  estimates  given  are  merely 
preliminary  in  character,  though  where  doubtful  they  are  believed  to 
be  on  the  side  of  safety. 

Following  is  a  list  of  the  reservoirs  considered  worthy  of  construc- 
tion and  upon  which  estimates  have  been  made: 

Practicable  reservoir  sites  in  the  Truckee  Basin. 

Date  of  anrrey. 

LakeTahoe.. 188&-90  and  1900 

DonnerLake 1889-90  and  1900 

Independence  Lake 1889-90  and  1900 

Twin  Valley 1889-90  and  1900 

Little  Truckee 1889-90  and  1900 

Henness  Pass  Valley 1900 

Dog  Valley 1900 

The  waters  which  would  be  impounded  in  each  of  the  foregoing 
reservoirs  would  be  permitted  to  flow  through  their  natural  channels 
into  the  main  Truckee  River,  there  to  be  employed  for  the  purpose  of 
developing  power  for  industrial  uses,  or  to  be  diverted  for  the  irriga- 
tion of  the  arable  lands  in  the  valleys  in  and  adjacent  to  the  lower 
portion  of  the  Truckee  Basin,  where  they  could  most  economically 
and  profitably  be  used. 

IMPRACTICABLE  SITES. 

The  Monument  Peak  and  Grass  Lake  sites,  in  the  Tahoe  Basin, 
were  not  considered,  for  the  reason  that  the  waters  which  might  be 
impounded"  there  could  be  used  only  in  the  high,  cold  lake  valley, 
where  forage  plants  only  can  profitably  be  grown;  and  since,  in  order 
to  convey  them  to  the  lower  valleys  of  the  Truckee  Basin,  they  must 
pass  through  Lake  Tahoe,  it  would  be  more  economical  to  store  them 
in  the  latter  lake. 

The  Truckee  reservoir,  never  an  economical  project,  can  no  longer 
be  considered,  on  account  of  the  recent  construction,  through  the  entire 
length  of  the  site,  of  the  railroad  from  Truckee  to  Tahoe. 

The  site  at  Stampede  Valley  (reservoir  No.  35  of  the  survey  of 
1889-90)  is  also  partly  traversed  by  a  railroad.  However,  if  that  were 
not  the  fact,  the  cost  of  its  utilization  would  be  disproportionate  to 
the  storage  capacity. 

As  already  stated,  the  Lower  Truckee  reservoirs  (Nos.  1  and  2)  could 
not  be  considered,  because  they  are  traversed  by  the  Central  Pacific 
Railroad,  which  would  make  the  cost  of  utilization  prohibitory. 

Consideration  of  Webber  Lake  as  a  storage  site  was  abandoned  for 
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the  following  reasons :  (1)  The  water  which  would  be  impounded  can 
be  more  economically  stored  in  the  Little  Truckee  and  the  Henness 
Pass  Valley  reservoirs,  to  which  they  are  also  tributary'';  and  (2)  its 
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Fig.  2.— Contonr  map  of  Webber  Lake  and  profile  of  dam  site.    The  site  occaples  portions  of 

sees.  21,  28,  29,  32,  and  83  in  T  19  N.,  R.  U  £.,  M.  D.  M. 

construction  would  involve  the  destruction  of  considerable  private 
property,  necessitating  large  expenses  for  damages,  and  it  is  deemed 
better,  as  a  broad  public  policy,  to  incur  expense  for  construction 
rather  than  destruction,  especially  if  it  be  practicable  to  accomplish 
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the  former  without  the  latter.     A  contour  map  of  Webber  Lake  and 
a  profile  of  the  dam  site  are  shown  in  fig.  2  (p.  41). 

The  Squaw  Valley  site  (see  figs.  3  and  4),  although  calling  for  but 
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a  nominal  outlay  for  construction,  will,  by  I'eason  of  its  small  capacity, 
involve  too  great  an  expense,  relatively,  for  watchmen,  maintenance, 
etc.,  to  justify  its  inclusion  in  a  general  water-storage  project. 


Fig.  4— Contour  map  of  Squaw  Valley  dam  site. 

The  Boca  I'eservoir  project  is  abandoned  on  account  of  relatively 
high  cost  and  the  introduction  of  the  silt  problem,  the  solution  of 
which  is  both  difficult  and  expensive,  and  also  on  account  of  some 
uncertainty  as  to  the  water  supply. 
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On  Martis  Creek,  4  miles  east  of  the  town  of  Truekee,  is  a  site  with 
an  ample  water  supply,  but  examination  has  demonstrateil  that  it 
would  be  too  expensive  in  proportion  to  its  storage  capacity. 

In  Little  Valley,  to  the  west  of  Washoe  Lake  and  immediately  east 
of  the  crest  of  the  Tahoe  mountain  range,  is  a  very  gooki  site,  having 
a  capacity  of  about  6,500  acre-feet,  where  the  cost  of  construction 
would  not  be  great.  However,  the  water  stoi'ed  would  be  emploj'ed 
only  to  increase,  and  insure  in  dry  seasons,  the  supply  for  lands  now 
under  irrigation  in  the  Washoe  Valley,  and  would  have  no  bearing 
upon  the  general  project  of  reclamation  of  arid  lands  in  the  Truekee 
Basin. 

At  Sardine  Valley,  about  9  miles  north  of  Boca,  in  the  basin  of 
Little  Truekee  River,  is  a  ver}'  good  reservoir  site,  where  about  16,000 
acre-feet  of  water  could  be  stored,  but  unfortunately  a  railroad  has 
recently  been  built  through  it,  and  the  cost  of  its  removal  would  be 
greater  than  the  value  of  the  water  for  many  years  to  come. 

LAKE  TAHOE. 

Lake  Tahoe  (shown  in  PI.  I  and  in  fig.  5)  is  the  greatest  natural 
lake  of  the  Sierra  Nevada  and  one  of  tlie  largest  mountain  lakes  in 
America.  Its  maximum  length  from  north  to  south  is  21^  miles  and 
its  extreme  width  from  east  to  west  12  miles.  Its  area  is  193  square 
miles  and  its  altitude  above  sea  level  about  6,225  feet  at  mean  low 
stage.  Its  greatest  depth  is  about  2,000  feet.  The  tributary  water- 
shed, including  its  own  surface  and  excluding  the  drainage  area  of 
Marlette  Lake,  whose  waters  are  diverted  from  the  basin  for  the  supply 
of  Virginia,  Nev.,  is  519  square  miles.  Its  natural  outlet  is  Truekee 
River,  which  leaves  the  lake  at  Tahoe. 

The  boundary  line  between  the  States  of  California  and  Nevada 
passes  through  the  lake,  leaving  about  two-thirds  of  its  area  in  the 
former  State  and  one-third  in  the  latter  State.  With  the  exception 
of  Lake  Valley,  at  its  southern  end,  almost  the  entire  watershed  is 
composed  of  rugged,  precipitous  mountains,  which  rise  from  1,500  to 
4,700  feet  above  its  surface  and  generally  descend  abruptly  to  the 
water's  edge.  Originally  these  mountains  were  densely  timbered,  but 
during  recent  years  those  to  the  east  of  the  lake  have  been  almost 
denuded  of  their  forests  for  lumber  and  fuel. 

In  the  channel  of  Truekee  River,  about  500  feet  back  from  the  lake, 
is  a  crib  dam  of  timber  and  stone  (see  PI.  IV,  A)^  which  for  the  last 
twenty  years  or  more  has  been  controlled  by  the  Truekee  Lumber 
Company,  which  has  used  the  lake  waters  for  flushing  logs  down  the 
river  and  for  supplying  power  to  its  sawmills  at  Truekee  when  the 
natural  flow  of  the  stream  is  insufficient  for  those  purposes.  For 
the  last  five  years  the  watere  have  not  been  employed  for  flushing 
logs,  but  they  are  still  used  for  power  purposes.  The  dam  has  three 
openings,  with  10.7,  10.5,  and  9.3  feet  clear  width,  which  are  closed 
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by  timber  gates.     The  two  wider  openings  have  in  the  center  ver- 
tical posts  8  inches  in  width,  which  have  been  deducted  in  the 
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F I G .  5. — Map  of  Lake  Tahoe. 

widths  of  the  openings  given.     The  dam  has  a  waste  way  of  72  feet 
clear  length  and  6  feet  above  the  floor  of  the  gates. 
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The  following  data  regarding  the  flnctuations  in  the  lake's  surface 
are  taken  from  the  Eleventh  Annual  Report  of  the  United  States 
Geological  Survey,  Part  II.  On  July  19,  1889,  the  elevation  of  the 
lake  surface  was  taken  at  6,225  feet.  As  subsequently  found,  the 
water  afterwards  fell  during  that  summer  about  1.2  feet,  reaching 
extreme  low  water  in  the  autumn.  At  the  time  of  the  survey,  July 
19,  the  waste wa}'^  crest  was  5.05  feet  above  the  water  surface  of  the 
lake.  As  afterwards  ascertained  by  Mr.  William  Ham.  Hall,  supervis- 
ing engineer  of  the  United  States  Irrigation  Survey,  the  lowest  known 
water  plane  of  the  lake  was  in  October,  1889,  when,  as  already  stated, 
the  surface  was  about  1.2  feet  lower  than  at  the  time  of  the  survey. 
The  highest  observed  elevation  of  the  lake's  waters  at  Tahoe  occurred 
in  the  spring  of  1886,  and  was  from  5.3  to  5.5  feet  above  the  extreme 
low  water  of  1889.  The  high  water  of  1888  was  observed  on  Septem- 
ber 8,  1.85  feet,  and  that  of  1889  in  the  early  spring  of  that  year,  1.55 
feet  above  the  same  datum.  The  high  water  of  the  spring  of  1890 
was  very  nearly  as  great  as  that  of  1886,  notwithstanding  the  fact  that 
the  outlet  gates  of  the  dam  remained  open  during  the  rising  period. 

From  1890  to  1895  no  data  of  the  fluctuations  of  the  lake  level  are 
obtainable,  but  on  July  3  of  the  latter  year  the  writer  began  a  series 
of  observations  of  the  outflow  from  the  lake.  At  that  time  the  water 
surface  in  the  lake  was  5.95  feet  higher  than  the  above  datum.  The 
outlet  gates  then  and  for  a  considerable  time  previously  were  open 
and  more  than  1,100  cubic  feet  per  second  were  flowing  out.  The 
maximum  stage  was  reached  on  July  7,  when  the  water  stood  at  5.97 
feet,  but  on  July  11  it  began  to  recede,  reaching  the  lowest  point  on 
December  17,  when  it  was  4.5  feet.  On  February  29,  1896,  when 
observations  were  discontinued,  the  water  stood  4.98  feet  higher  than 
the  datum  mentioned.  From  that  time  until  April  28,  1900,  no  reli- 
able recoi*d  of  the  variations  in  the  lake  level  was  kept.  On  the  latter 
date  the  writer  began  the  investigations  described  herein,  and  found 
that  the  water  level  was  then  3.30  feet  above  the  extreme  low-water 
level  of  1890,  or  3.05  feet  above  the  floor  of  the  outlet  gates  in  the  dam 
at  the  lake  outlet.  The  water  continued  to  rise  gradually  until  June 
17,  when  the  outlet  gates  were  first  opened,  having  then  reached  a 
height  of  3.95  feet.  After  that  date  it  remained  stationary  until  July 
1,  when  it  began  to  fall  gradually,  until  on  October  17  it  was  2.82  feet. 
After  that  time,  until  November  30,  it  fluctuated  between  2.82  and  2.98 
feet,  standing  at  2.95  feet  on  the  latter  date.  From  November  30, 1900, 
to  July  27, 1901,  only  occasional  observations  were  made.  On  the  latter 
date  the  water  in  the  lake  reached  the  highest  stage  during  the  3'ear — 
5.38  feet  above  extreme  low  water  of  1889,  or  5.13  feet  above  the  floor 
of  the  outlet  gates.  From  July  27  until  August  4  the  water  level 
remained  stationary,  but  on  the  latter  date  it  began  to  decline,  reach- 
ing the  lowest  stage  on  November  30,  when  it  was  3.86  feet  above  the 
floor  of  the  outlet  gates.  During  December  it  rose  as  high  as  4.06 
feet,  but  on  the  last  day  of  that  month  it  stood  at  3.98  feet. 
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The  following  table  shows  the  height  of  the  lake  surface  above  the 
floor  of  the  outlet  gates  in  the  dam  as  observed  daily  from  April  28  to 
November  30,  1900,  and  at  intervals  from  that  date  until  December 
31,  1901. 

Observed  heights  of  tvater  surface  in  Lake  Tahoe  above  floor  of  outlet  gates, 

1900. 


Day. 


Apr.      May.  ,  June.  '  July.  '  Aug. 


I 

3.00 
3.10 
3.11 
8.15 
8.16 
3.17 
3.18 
3.19 
3.20 
3.22 
8.24 
8.26 
8.28 
8.30 
3.32 
8.84 
3.86 
8.37 
3.39 
3.40 
3.41 
3.43 
3.44 
8.45 
3.46 
3.47 
3.48 
3.49 
3.51 
8.52 
8.53 

3.54 
8.55 
3.56 
3.57 
8.58 
8.60 
8.60 
3.61 
3.62 
8.68 
8.64 
3.65 
8.  OK 
3.68 
8.60 
8.60 
8.70 
3.70 
8.70 
8.70 
8.70 
8.70 
3.70 
8.70 
3.70 
8.  TO 
3.70 
8.70 
3.70 
3.70 

8.70 
3.60 
8.67 
8.67 
3.66 
8.65 
8.64 

s.es 

8.61 
3.00 
3.59 
8.58 
3.59 
3.58 
3.57 
3.56 
3.55 
3.54 
3.58 
8.52 
8.51 
8.60 
8.40 
3.48 
8.47 
3.46 
3.45 
8.44 
8.48 
8.42 
8.41 

8.39 
3.38 
3.36 
8.34 
3.33 
8.32 
3.30 
3.28 
3.27 
3.25 
8.24 
3.22 
8.20 
3.19 
3.17 
3.15 
3.13 
.3.11 
3.10 
8.08 
3.07 
3.05 
3.  OR 
3.02 
3.00 
2.98 
2.96 
2.94 
2. 96 
2.91 
2.90 

2.80 

i.s» 

2.87 
2.90 
2.90 
2.80 
2.88 
2.87 
2.86 
2.84 
2.83 
2.82 
2.81 
2.80 
2.78 
2.77 
2.76 
2.75 
2.74 
2.78 
2.72 

2.n 

2.60 
2.68 
2.87 
2.67 
2.66 
2.65 
2.64 
2.63 



2.63 
!      2.68 
2.68 
2.03 
2.64 
2.66 
2.64 
2.64 
2.68 
2.68 
2.61 

2.m 

2.60 
2.50 
2.58 
2.58 
2.57 
2.57 
2.63 
2.63 
2.68 
2.68 
2.61 
2.61 
2.60 
2. 59 
2.59 
2.62 
2.62 
2.61 
2.61 

2.61 

2 

2.61 

3 

2.61 

4 

2.  at 

o 

2.«» 

6 

2.a» 

7 

2.9 

8 

2.64 

9 

2-^ 

10 

2n& 

11 

s.a5 

12 

2.65 

13 1 

2.S> 

14 ' 

2.64 

15 

2.M 

16 

2.64 

17 

2.6B 

18 

2,n> 

19 

2.6» 

20 

2.?> 

21 

2.73 

22 

2-7J 

23 

2.73 

24 

2.:s 

25 

2.71 

26 

2  7? 

27 

2.72 

28 r. 

8.05 
3.06 
3.07 

2>71 

29 

2.n 

30 

2?> 

81 

Sept.  ;    Oct,       Not. 


1901. 


Day. 

Jan. 

Feb. 
2.88 

Mar. 

Apr.  May. 

June. 

1 

July.' Aug.  Sept. 

I          1 

Oct. 

Nov. 

Dec. 

1 

5.13     4.81 

1 

2 

5.13 
5.13 
5.13 
5.12 
5.12 
5.12 

4.79 
4.76 
4.74 
4.71 
4.68 
4.66 

1 

8 

2.88 

< 1 

1 ,'"  : 

4 

....  1                     1 

5.05 

i::;;:"l 

5 .:::: : :::...::::::::::: 

3.70 

..:..::::-: 

'            i 

6 

3.90 
3.90 

i 1 

4.IIS 

7 

I 

4.16 

8::::: ::::::.:. .::::... 

1 

5.12     4.63 

0 

3.07     '     .      j  .  ...'  

5.12 
5.12 
5.12 
5.12 
5.11 
5.11 

4.61 
4.50 
4.56 

4  IR 

10. ..'..I...' 

4.(6 

11 

*      i"' 

12 

' 

4.55 
4.53 
4.51 

4.04 

13 i 

3.90 

) 

4.ru 

14 ! 

;  4.a{ 

i ' 

15 

5.11     4.51 
5.11  .  4.51 
5.11  !  4.51 
5.10  '  4.60 

H.» 

16 i 

,           , 

. 

17 1 

3.80 

' 

' 

18 



* 1""  " 

3.98 

19 

3.47 

1 1 

5.10 
5.09 
5.07 
5.05 
5.02 
4.99 
4.96 
4.98 
4.91 
4.89 
4.87 
4.85 
4.83 

4.40 
4.47 
4.46 

30.               ....                 1  2.88 

1 

21 ' 

, 

. 

22 

1 

4.45 
4.44 

23 

3.80 

1 

. 

24 1 

1 

4.49 
4.48 
4.47 
4.46 
4.45 
4.44 
4.43 

[ 

25 

' 

, 

26 

1 

5.01 

'5.13" 
5.13 

27 

2.88 ; 

28 

3.65  ' 

1 

. 

29 

1 

6.18 
5.13 
5.18 

1 

30 

3.80 

4.10 

4.26 

8.86  ' 

81 

4.68  ' 

H.86 
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Observations  of  rainfall,  evaporation,  elevation  of  lake  surface,  and 
discharge  should  be  continued  at  Lake  Tahoe,  in  order  that  the  records 
may  be  perfected  and  the  estimates  herein  given  be  verified  and 
checked.  In  considering  these  conditions  doubtful  features  have 
been  decided  on  the  side  of  safety,  so  as  to  decrease  the  estimated 
supply.  The  estimates  are  therefore  believed  to  be  conservative,  and 
it  is  expected  that  further  physical  studies,  although  deemed  neces- 
sary, will  demonstrate  a  greater  and  cheaper  water  supply. 

No  rainfall  observations  have  ever  been  made  within  the  Tahoe 
Biisin,  excepting  those  at  Marlette  Lake  during  1894  and  1895  and  at 
Grlenbrook  during  the  early  part  of  1901,  and  these  extend  over  too 
short  a  time  to  be  of  much  value.  It  is  believed,  however,  that  if 
the  precipitation  due  to  the  elevation  at  the  lake  surface,  computed 
from  the  table  of  increase  of  precipitation  with  each  100  feet  rise, 
with  Wads  worth  as  a  base,  or  31.97  inches,  be  taken  as  the  normal 
for  the  entire  Tahoe  drainage  area,  it  will  be  well  on  the  side  of  safety. 
This  amount  of  rainfall  upon  the  lake  surface  will  ordinarily  compen- 
sate for  all  losses  from  evaporation,  and  the  run-off  from  the  remain- 
der of  the  catchment  area  (326  square  miles  in  extent),  computed 
from  the  Newell  curve,  would  be  equal  to  a  depth  of  19^  inches,  or 
339,000  acre-feet  in  an  average  year,  which  can  be  impounded  and 
drawn  off  as  required. 

During  the  seasonal  year  ending  August  31, 1901,  the  mean  precipi- 
tation at  five  stations  in  the  upper  part  of  the  Truckee  Basin  was 
about  17  per  cent  in  excess  of  the  normal,  though  at  Summit  it  wa» 
only  10  per  cent  above  and  at  Truckee  it  was  slightly  below. 

The  run-off  measured  at  Vista  for  the  same  period  was  only  645,112 
acre-feet,  being  about  11  per  cent  less  than  the  normal,  as  deduced 
from  measurements  made  up  to  the  present  time,  and  in  the  writer's 
judgment,  still  below  the  normal  run-off  for  the  entire  basin,  after 
making  allowance  for  the  water  impounded  in  Lake  Tahoe,  which 
would  otherwise  have  been  added  to  the  measured  run-off.* 

During  the  seasonal  year  under  consideration  the  volume  of  water 
discharged  from  Lake  Tahoe  through  Truckee  River  was  as  follows: 

Volume  of  water,  in  acre-feet,  discharged  from  Lake  Tahoe  through  Truckee  River 

from  September,  1900,  to  September,  1901. 


Sept. 

Oct. 

Nov. 

Dec.      Jan.  '  Feb. 

Mar. 

Apr.     May. 

June.  1  July. 

Au«. 

TotAl. 

11,667 

9,781 

8,047 

4,981     6,202     4,502 

1 

1,845 

565       u:)0 

1 

1,765     13,801 

25,700  i    88,976 

1 

On  August  31,  1900,  the  water  surface  in  the  lake  stood  2.90  feet 
above  the  floor  of  the  outlet  gates  in  the  dam  in  Truckee  River.  On 
August  31, 1901,  it  stood  4.83  feet  above,  the  difference  being  1.93  feet, 
representing  241,250  acre-feet  of  water  which  had  been  impounded 
during  the  year.     This,  added   to  the    88,976  acre-feet  discharged 

'  This  conclusion  is  based  upon  the  diw-ussion  of  evaporation  and  run-off  on  padres  47-48. 
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through  Truckee  River,  gives  330,226  acre-feet  as  the  total  run-off 
of  the  Tahoe  Basin  in  excess  of  evaporation  for  a  year  when  the  run-off 
from  other  parts  of  the  Truckee  Basin  appears  from  data  at  hand  to 
have  been  somewhat  below  the  normal.  Hence  it  is  believed  that  the 
mean  annual  run-off  will  closely  approximate  that  estimated  on  jxage 
47,  or  339,000  acre-feet. 

Of  course  the  watershed  will  not  yield  this  volume  of  water  every 
year,  but  it  will  be  seen  from  the  figures  given  that  frequently'  the 
run-off  is  greater;  and  by  building  in  the  lake  outlet  a  dam  of  suf- 
ficient height  to  hold  back  two  or  three  times  that  amount  of  water, 
which  is  entirely  feasible,  it  is  certain  that  sufficient  water  can  be 


Fio.  6.— Contoar  map  of  Lake  Tahoe  dam  site. 

drawn  off  each  season  to  materially  augment  the  flow  of  Truckee 
River  during  low-water  periods.  It  is  estimated  that  fully  200,000 
acre-feet  can  thus  be  drawn  annually. 

On  making  a  survey  of  the  outlet  of  Lake  Tahoe,  where  the  exist- 
ing dam  is  located,  it  was  found  that  the  bed  of  the  channel  above 
this  dam  is  in  its  deepest  part  from  li  to  2  feet  below  the  floor  of  the 
outlet  gates,  and  that  the  general  level  of  the  ground  a  few  feet  back 
from  the  south  or  left  bank  is  about  10  feet  above  the  same  datum, 
while  the  right  bank  rises  quite  abruptly  to  a  height  of  12  or  13  feet, 
and  then  more  gradually  for  a  considerable  distance.  This  is  shown 
in  the  contour  map  of  the  Tahoe  dam  site,  fig.  6.     On  this  map  the 
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elevation  of  the  floor  of  the  outlet  gates  is  assumed  at  6,223.8  feet, 
and  in  the  further  discussion  of  this  storage  project  that  elevation  is 
used.  By  reference  to  the  map  it  will  be  seen  that  a  dam  could  readily 
be  built  to  a  height  of  8.15  feet  above  the  floor  of  the  outlet  gates, 
which  would  raise  the  water  to  the  6,232-foot  contour  and  yet  not  be 
excessively  long  nor  flood  a  large  area  of  land  around  the  outlet. 
Investigation,  however,  developed  the  fact  that  if  the  water  should  be 
raised  much  above  the  6,230-foot  contour  it  would  necessitate  raising 
the  many  landing  piers  on  the  lake,  besides  doing  considerable  damage 
at  several  of  the  summer  resorts  upon  its  shores.  Inasmuch,  there- 
fore, as  the  storage  capacity  at  the  6,230-foot  contour  would  be  nearly 
750,000  acre-feet,  or  almost  four  times  the  amount  contemplated  to  be 
drawn  off  annually,  which  would  appear  to  afford  a  sufficient  reserve 
to  tide  over  any  dry  period  likely  to  occur,  this  contour  has  been  flxed 
upon  as  the  highest  flow  line  of  the  proposed  reservoir;  and  in  order 
that  the  water  may  not  be  lowered  to  such  an  extent  as  to  interfere 
with  navigation,  the  6,224:-foot  contour  is  the  ultimate  low- water  line 
provided  for  in  this  report.  The  capacities  and  areas  of  the  reservoir 
.within  these  limits  are  estimated  as  follows: 

Area  and  capacity  of  proposed  Lake  Tahoe  reservoir  at  different  elevations. 


Contour. 

Area. 

Capacity. 

Contonr. 

Area. 

Capacity. 

Feet. 
a6,224 
6,226 

Acret. 
128,600 
123,700 

Acre-feet. 

Feet. 
6,228 
6,290 

Acres. 
124,700 
125,100 

Acre-feet. 
495,600 
745,400 

247.200 

a  Level  of  ontlet. 

Prom  the  discussion  of  the  water  supply  on  the  preceding  pages  it 
appears  that  two  or  three  times  in  a  decade  there  occurs  a  season 
when  the  drainage  area  yields  nearly,  if  not  quite,  sufficient  water  to  fill 
the  reservoir,  besides  making  up  evaporation  losses;  while,  so  far  as  is 
known,  there  never  has  been^a  year  when  some  water  did  not  flow  out 
of  the  lake  in  addition  to  that  lost  by  evaporation.  The  precipitation 
tables  given  in  the  first  part  of  this  report  show  that  at  Truckee  and 
Summit,  the  two  stations  which  from  their  situation  and  surround- 
ings should  give  results  most  nearly  applicable  to  the  Tahoe  Basin, 
with  thirty  and  twenty-five  year  records,  respectively,  there  never 
have  been  more  than  two  years  of  extremely  light  rainfall  in  succes- 
sion, and  never  more  than  three  in  which  the  mean  at  these  two 
stations  was  below  the  normal.  This  being  true,  it  would  appear  rea- 
sonably safe  to  assume  the  same  conditions  to  exist  in  the  Tahoe  water- 
shed. It  is  upon  this  assumption  and  those  previously  stated,  together 
with  the  known  facts  that  during  some  years  the  water  supply  is 
equal  to  and  possibly  in  excess  of  the  proposed  reservoir  capacity  and 
that  the  run-off  from  the  drainage  area  is  always  in  excess  of  the 
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losses  from  evaporation,  that  the  estimate  of  200,000  acre-feet  avail- 
able annually  from  a  reservoir  holding  nearly  four  years'  supply  is 
based. 

It  may  be  that  by  impounding  the  water  to  a  greater  height  the 
reservoir  could  be  made  to  supply  a  larger  amount  than  is  here  esti- 
Imated,  but  in  the  absence  of  definite  data  it  is  not  safe  to  rely  upon 
it.  If,  however,  a  dam  be  built  of  sufficient  height  to  raise  the  water 
to  the  6,220-foot  contour,  a  few  years  would  suffice  to  determine  the 
fact,  and  provision  could  then  be  made  for  the  increased  capacity 
before  there  would  be  pressing  demand  for  the  additional  water. 

The  site  selected  as  the  most  favorable  one  for  the  location  of  a 
permanent  dam  is  a  few  feet  above  (toward  the  lake  front)  the  existing 
dam.  Here,  at  about  the  level  of  the  lowest  part  of  the  river  bed  and 
extending  across  the  channel,  is  a  firm  conglomerate  which  would 
afford  a  very  good  foundation.  On  this  it  is  planned  to  erect  a  concrete 
dam  having  a  maximum  height  of  13  feet  and  a  top  length  of  220  feet. 
In  this  structure  will  be  20  gates  or  sluiceways,  each  having  a  clear 
width  of  5  feet  and  a  height  of  3  feet.  These  will  be  closed  by  east- 
iron  or  steel  gates  working  on  bronze  bearings,  which  will  be  opened, 
and  closed  by  means  of  screw  stems  working  in  capstan  head  female 
screws  at  the  top.  No  wasteway  will  be  required  in  this  dam,  as  the 
surplus  water  can  at  all  times  be  drawn  off  through  the  outlet  gates 
or  can  safely  pass  over  its  crest.  The  following  estimate  of  cost  has 
been  prepared : 

Estimate  of  cost  of  Lake  Tahoe  reservoir. 
Dean: 

2,100  cubic  yards  of  concrete,  at  $10 $81,000 

Cofferdam  for  foundation 500 

Excavation  for  foundation,  700  cubic  yards,  at$l- TcK) 

Outlet  works,  20  gates  complete 2, 500 

Deepening  channel  from  lake  to  dam,  distance  500  feet,  escavation  5,000 
cubic  yards,  at  $0.60 _._ 3,000 

Deepening  channel  below  dam  for  2,000  feet,  bed  width  100  feet,  excava- 
tion 10.000  cubic  yards,  at$0.20 2,000 

Damages  for  lands  flooded: 

Upper  Truckee  marsh,  1,240  acres,  at  $4_ $4, 960 

Taylor  Creek  marsh,  110  acres,  at  $5 550 

Grounds  at  Tallac 1,250 

At  Tahoe,  7i  acres,  at  $100 750 

7,510 

Engineering _. 5,000 

Legal  expenses _ : _ 3, 000 

Contingencies,  10  per  cent 4, 551 

Total 49,731 

It  will  be  seen  that  in  this  estimate  provision  is  made  for  damages 
to  lands  flooded.  At  the  southern  end  of  the  lake,  at  the  mouth  of 
Upper  Truckee  River,  is  a  considerable  area  of  low,  marshy  ground, 
much  of  which  is  under  water  at  even  ordinary  stages  of  the  lake, 
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but  is  dry  at  extremely  low  stages.  A  survey  was  made  of  this  area, 
and  it  was  found  that  approximately  1,340  acres  lay  between  the 
6,225-foot  and  the  6,230-foot  contours  and  outside  of  a  narrow  sand 
bar  which  marks  the  boundary  of  the  lalce  proper.  The  higher  por- 
tions of  this  marsh  are  used  for  pasturage  purposes  in  the  summer 
and  autumn.  The  sum  of  $4  an  acre,  or  t$4,960,  is  considered  a  liberal 
price  for  this  land. 

At  the  mouth  of  Taylor  Creek,  to  the  west  of  Tallac,  is  a  similar 
tract  of  land,  pai*t  marsh  and  part  meadow,  a  little  higher  than  that 
of  the  Upper  Truckee,  also  used  for  pasturage.  Of  this  area,  110 
acres  are  below  the  0,230- foot  contour.  A  valuation  of  $5  an  acre, 
which  is  believed  to  l>e  fair,  has  been  placed  upon  this  land. 

At  Tallac  about  1  acre  of  the  improved  grounds  immediately  adja- 
cent to  the  hotel  buildings  is  slightly  l)elow  the  6,230-foot  contour. 
The  damage  to  this  property  is  estimated  at  the  cost  of  filling  in  this 
low^  ground  to  a  height  of  1  foot  above  ihe  high-water  line  in  the  reser- 
voir, which  would  be  cheaper  than  moving  the  buildings  to  higher  land 
and  would  really  constitute  an  improvement  of  the  grounds. 

At  Tahoe  a  small  area  of  land  would  be  flooded  on  each  side  of  the 
lake  outlet,  amounting  to  about  H  aci'es  in  the  aggregate.  That  to 
the  south  is  unimproved  and  not  very  valuable;  part  of  that  to  the 
north  is  used  by  the  Lake  Tahoe  Railway  and  Transportation  Com- 
pany. An  average  price  of  sIlOO  an  acre,  or  #750,  which  is  thought 
reasonable,  has  been  placed  on  this.  In  addition,  $3,000  has  been 
added  to  cover  probable  legal  expenses. 

DONNER  LAKE. 

Donner  Lake,  a  view  of  which  is  shown  in  PL  V,  A,  occupies  a 
glacial  basin  lying  close  under  the  crest  of  the  main  Sierra  Nevada 
and  lengthwise  between  two  spurs  which  jut  eastward  therefrom.  Its 
ordinary  water  surface  is  almost  3  miles  long,  with  a  nearly  uniform 
width  of  approximately  a  half  mile,  and  is  about  6,095  feet  above  sea 
level.  It  is  about  3  miles  west  of  the  town  of  Truckee  and  imme- 
diately north  of  and  below  the  line  of  the  Central  Pacific  Railroad, 
where  it  ascends  the  Sierra  from  the  east.     (See  fig.  7.) 

The  old  glacial  basin  of  Donner  Lake  extends  eastward  as  a  valley 
about  IJ  miles  beyond  the  limits  of  the  lake,  thence  its  outlet  is  to 
the  south,  through  a  gap  in  a  granite  ridge,  into  Truckee  River 
Valley.  Cold  Creek,  flowing  in  from  the  south,  joins  Donner  Creek, 
the  lake's  overflow  channel,  about  three-fourths  of  a  mile  east  of  the 
lower  end  of  the  lake,  and  after  flowing  eastward  through  the  valley 
turns  to  the  south,  through  the  gap  mentioned,  and  joins  Truckee 
River.  The  project  for  the  utilization  of  the  Donner  Lake  basin  for 
a  reservoir  contemplates  the  construction  of  a  long,  low  dam  following 
an  ancient  terminal  moraine  nearly  a  half  mile  from  the  lower  end  of 
the  lake,  and  impounding  not  only  the  surplus  waters  of  the  Donner 
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Lake  watershed,  but  those  of  the 
Cold  Creek  drainage  basin  also,  by 
leading  them  into  the  i-eservoir  by 
means  of  a  canal  about  3,000  feet 
in  length.     The  drainage   area  of 
Donner  Lake  above  the  dam  site 
is  14  square  miles,  while  that  of 
Cold  Creek  above  where  the  water 
will  be  diverted  to  the  reservoir  is 
13^   square    miles.     Several    years 
ago  Hon.  Francis  G.  Newlands  had 
constructed  across  Donner  Creek, 
a  few   hundred    yards    below  the 
lake,   a   timber  dam   of   sufficient 
height  to  raise  the  water  10  or  11 
feet    above   the    low-wat^r    plane. 
This  structure  was  not  kept  in  re- 
pair,  however,    and   it   is   now  in 
condition  only  to  i-etain  the  wat^r 
to  a  height  of  <>i  or  7  feet.     No  con- 
tinuous record  of  the  run-off  from 
this  watershed  has  ever  been  kept, 
but  numerous  measurements  of  the 
flow  of  both  Donner  and  Cold  creeks 
were  made  during  the  years  1889 
and  1900,  the  results  of  which  have 
been   given   on    pages  17  and   3:^. 
The  measurements  during  the  year 
1889  were  made  after  the   season 
of  high  water,  which  occurred  very 
early  that  year;  hence  they  are  not 
of  special  value,  except  to  demon- 
strate   the   fact   that    the    run-off 
from  the  combined  Donner  and  Cold 
Creek  basins  during  the  months  of 
July    and    August   of    the    driest 
years  is  sufficient  to  make  up  all 
loss  from  evaporation,  if  that  loss 
be  not  very  much  greater  than  was 
found  to  occur  at  Lake  Tahoe  dur- 
ing those  months  in  1900.     It  will 
be  remembered    that   since    these 
measurements    were    made    below 
the  lake,  which   has    an    area   of 
about  840  acres,  and  from  which 
evaporation    was    then   going  on, 
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the  water  there  found  would  only  be  required  to  compensate  for  the 
loss  from  the  increased  area  of  the  completed  reservoir  over  that  of 
the  natural  lake. 

About  the  middle  of  April,  1900,  the  gates  in  the  dam^  across  the 
lake  outlet  were  closed,  and  the  water  was  held  back  until  May  12, 
when  it  had  risen  to  a  height  of  5^  feet  above  the  floor  of  the  outlet 
gates.     On  that  date  the  gates  were  partly  opened,  and  on  May  16  the 
water  surface  had  fallen  0.5  foot.     There  was  then  passing  the  gates 
128  cubic  feet  per  second.    The  gates  were  afterwards  closed  down 
somewhat,  so  as  to  maintain  the  water  level  at  about  the  same  height 
as  on  the  16th,  but  were  not  entirely  closed  until  May  30,  when  the 
lake  surface  was  5.2  feet  higher  than  the  datum  mentioned.     The  issu- 
ing stream  was  measured  on  May  29  and  was  found  to  amount  to  73 
second-feet.     After  that  date  the  water  continued  to  rise  slowly,  until 
on  June  25  it  had  reached  the  height  of  6^  feet.     During  that  period, 
however,  and  until  the  gates  were  again  opened,  about  August  15, 
there  was  a  leakage  through  them  of  from  1  to  10  second-feet.     On 
May  21  a  measurement  of  the  discharge  of  Donner  Creek  was  made 
just  above  where  it  enters  Truckee  River,  and  showed  324  second- 
feet,  of  which  nearly  200  second-feet  were  supplied  by  Cold  Creek. 
On  June  3  another  measurement  at  the  same  point  gave  a  result  of 
127  Qubic  feet  per  second,  all  but  about  2  second-feet  of  which  was 
supplied  by  the  latter  tributary;  and  again  on  June  12  the  flow  was  99 
second-feet,  practically  all  of  which  was  supplied  by  Cold  Creek.     On 
July  13  the  combined  discharge  of  Donner  and  Cold  creeks  a  short 
distance  above  the  confluenjee  with  Truckee  River  was  15  second-feet. 
No  additional  measurements  were  made  until  August  20,  after  the  gates 
in  the  lake  outlet  were  opened,  when  the  discharge,  measured  imme- 
diately below  the  dam,  was  69  second-feet.     On  September  13  there 
was  flowing  out  of  Donner  Lake  a  stream  of  19  second-feet,  while 
Cold  Creek  was  discharging  1.35  cubic  feet  per  second.     The  lake 
surface  on  that  date  was  3.7  feet  above  the  floor  of  the  outlet  gates. 
Since  Donner  Lake  was  filled  to  a  height  of  5.5  feet,  or  to  a  capacity 
of  more  than  4, 200  acre-feet,  between  the  middle  of  April  and  the  12th 
of  May,  it  is  apparent  that  during  that  time  the  mean  run-off  from 
the  watershed  was  at  least  70  cubic  feet  per  second,  and  from  the 
known  character  of  the  Cold  Creek  basin  it  must  have  yiielded  very 
nearly  the  same  amount.     After  May  12  and  until  May  30,  a  period  of 
eighteen  days,  the  combined  flow  of  Donner  and  Cold  creeks  is  esti- 
mated at  an  average  of  280  second-feet,  or  a  total  run-off  of  about 
10,000  acre-feet.     During  the  month  of  June  the  average  discharge  of 
Cold  Creek  was  about  60  second-feet,  equal  to  3,500  acre-feet,  and 
about  1,300  acre-feet  were  impounded  in  Donner  Lake,  250  acre-feet 
more  escaping  through  the  outlet  dam  by  leakage.     Thus  the  total 
amount  of  water  yielded  by  the  Donner  and  Cold  Creek  basins  between 
April  15   and  June  30,  1900,  was  approximately  23,000  acre-feet. 
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While  no  data  of  the  run-oflf  in  the  earlier  part  of 
the  year  are  at  hand,  it  is  certain  that  it  was  great 
enough  to  bring  the  total  up  to  28,000  or  SOjOx) 
acre-feet;  and  it  is  equally  certain,  as  already 
stated,  that  the  run-off  after  June  30  was  ample  to 
compensate  for  all  loss  from  evaporation.  Hence 
it  has  been  deemed  safe  to  plan  for  the  storage  in 
this  basin  of  26,900  acre-feet  of  w^ater. 

To  accomplish  this  it  will  l>e  necessary  to  bnild 
an  earth  dam  or  embankment  along  the  crest  of 
the  ancient  glacial  moraine  previously  referral 
to,  ha^^ng  a  total  length  of  2,630  feet  and  a  maxi- 
mum height  of  38  feet  in  the  narrow  gap  tlirou^ 
which  Donner  Creek  flows.  (See  fig.  8.)  The 
dam  estimated  upon  would  have  a  slope  on  the 
inner  or  water  face  of  3  horizontal  to  1  vertical 
and  on  the  outer  face  a  slope  of  2  to  1,  the  inner 
slope  to  be  paved  with  broken  stone  to  protect  it 
from  the  eroding  action  of  the  water,  the  width 
of  the  dam  at  its  ci'est  to  be  30  feet.  As  pre- 
viously stated,  it  will  also  be  necessary  to  (con- 
struct a  canal  3,000  feet  long  from  a  point  in 
Cold  Creek  nearly  east  of  the  south  end  of  the 
dam,  to  lead  the  water  of  that  stream  into  the 
reservoir. 

A  survey  was  made  for  this  canal,  and  with  tV 
exception  of  about  200  feet  of  its  length,  where  it 
passes  around  the  point  of  the  mountain  and 
where  a  little  rock  will  be  encountered,  it  will  be 
in  earth,  with  nearly  level  cutting.  The  line  wi< 
run  on  a  grade  of  1  to  1,000,  and  the  canal  plannel 
to  have  a  sectional  area  of  50  square  feet,  making; 
the  capacity  200  second-feet.  For  head  works  al 
that  is  required  is  a  dam  or  fill  across  the  channt. 
of  Cold  Creek  and  a  waste  and  regulating  g.Vr 
near  the  head  of  the  canal. 

At  the  south  end  of  the  dam  there  is  a  favor 
able  location  for  a  wasteway,  the  width  of  whici 
should  be  about  50  feet  and  the  crest  6  feet  belo* 
that  of  the  dam.  The  outlet  works  estimated  u]*  ■ 
consist  of  two  36-inch  cast-iron  pipes  laid  side^ 
side,  incased  in  Portland-cement  concrete  an» 
slightly  curved  upward  at  the  intake  end,  whei^ 
they  will  be  fitted  with  hinged  gates  or  vakr^ 
which  will  be  operated  from  the  top  of  the  <h: 
by  means  of  rods  working  in  collars  set  in  its  fa^'^ 
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Each  pipe  will  also  be  fitted  with  a  low-pressure  screw  valve  at  its 
discharge  end. 

The  area  of  the  Donner  Lake  reservoir  site  at  different  elevations 
above  the  low-water  plane  in  the  lake,  given  in  the  following  table, 
was  found  by  plotting  the  contours  from  the  data  of  the  surveys  of 
1899  ^  and  subsequent  surveys  by  Mr.  T.  K.  Stewart,  a  civil  engineer, 
of  Reno,  Nev.,  and  determining  the  area  inclosed  by  planimeter. 
The  lowest  part  of  the  bed  of  Donner  Creek  at  the  dam  site  is  assumed 
to  be  at  an  elevation  of  6,088  feet,  and  the  low- water  plane  in  the  lake 
at  6,095  feet. 

Area  and  capacity  of  proposed  Donner  Lake  reservoir  at  different  elevations. 


Contour. 

Ares. 

Contents. 

Contour. 

AreA. 

Contents. 

Feet. 
6,096 
6405 
6,110 

Acrea. 

840 

060 

1,140 

Acre-feet. 
0 
9,100 
14,400 

Feet. 
6.115 
6,1^ 

Acres. 
1,200 
1,340 

Acre-feet. 
aO,400 
26,900 

The  lands  which  would  be  flooded  by  the  construction  of  this  dam 
are  all  private  property.  They  are  almost  entirely  unimproved, 
though  at  the  head  of  the  lake  there  is  a  dairy  farm  which  is  occupied 
during  the  summer,  and  on  the  north  shore  there  is  a  small  summer 
resort.  The  buildings  of  the  latter,  however,  are  small  and  cheap, 
probably  costing  not  more  than  $2,500,  and  could  readily  be  moved 
to  higher  ground — the  shore  being  quite  abrupt  where  they  are  situ- 
ated— and  the  value  of  the  resort  be  very  slightly  impaired.  The 
existing  dam  at  the  lake  outlet  is  also  private  property,  but  it  has 
never  been  put  to  any  beneficial  private  use,  and  has  become  greatly 
impaired  since  its  construction.  To  provide  for  the  damage  to  these 
lands  and  improvements  the  sum  of  $20,000  has  been  included  in  the 
estimate,  and  this  provision  is  believed  to  be  very  liberal.  The  fol- 
lowing is  the  estimated  cost  of  the  Donner  Lake  reservoir- 

Estimate  of  cost  of  Donner  Lake  reservoir. 
Dam: 

Earth  emhankment,  134,000  cubic  yards,  at  $0.25 $33,500 

Ponndation 2,000 

Riprap  revetment,  14,400  square  yards,  at  $0.65 9, 860 

Outlet  works: 

400  feet  of  36-inch  cast-iron  pipe,  at  $8.75  laid $3, 500 

200  cubic  yards  of  concrete  incasing  pipe,  at  $8 1 ,  600 

Valves,  gates,  and  hoist 1, 400 

6,500 

Wasteway 2,000 

Supply  canal  from  Cold  Creek,  complete 1, 500 

Damage  to  land  and  improvements 20, 000 

Engineering 4, 000 

Contingencies,  10  i)er  cent 7, 886 

Total 86,746 

The  cost  per  acre-foot  stored  is  $3,225. 
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INDEPENDENCE  LAKE. 

Independence  Lake  (see  contour  map,  fig.  9)  is  almost  an  exact 
counterpart  of  Donner  Lake,  of  glacial  origin,  immediately  under 
the  Sierra's  crest,  and  held  lengthwise  between  high,  precipitous 
spurs  projecting  at  right  angles  to  it.  The  natural  dam  between 
these  spurs,  which  fonns  the  lake,  is  an  old  terminal  moraine,  but  is 
not  so  plainly  defined  as  that  proposed  to  be  utilized  in  forming  the 
Donner  Lake  reservoir.  It  lies  9  miles,  in  a  direct  line,  a  little  we«Jt 
of  north  from  the  latter  lake.  Its  ordinary  water  surface  is  abont 
2i  miles  in  length,  somewhat  less  than  a  half  mile  in  width,  and 
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Fio.  9.— Gontoar  map  of  Independence  Lake  reservoir  site.    The  site  occupies  portiotis  of  sees. 
88,  M,  and  85  in  T.  19  N.,  B.  16  E.,  and  sees.  8,  4,  5,  8,  and  9  in  T.  18  N.,  R.  15  E.,  M.  D.  M. 

covers  an  area  of  709  acres.  It  is  about  7,000  feet  above  sea  level. 
Its  waters  escape  through  Independence  Creek,  flow  northward,  and 
become  tributary  to  the  Little  Truckee,  a  main  branch  of  Truckee 
River. 

A  survey  for  a  storage  reservoir  was  made  at  this  site  in  1889.^ 
The  dam  section  was  chosen  at  a  narrow  part  of  the  valley,  1,800 
feet  beyond  the  end  of  the  lake,  where  the  bed  of  the  outlet  creek  is 
12  feet  below  the  reference  water  plane.  (See  fig.  10.)  The  margin 
of  the  lake  and  a  contour  25  feet  above  were  meandered,  and  a  num- 
ber of  cross  sections  of  the  valley  were  measured,  supplying  the  data 
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from  which  the  area  and  capacity  of  the  reservoir  were  computed. 
The  area  embraced  within  the  highest  contour  was  984  acres,  and  the 
capacity,  not  allowing  for  lowering  the  lake,  was  23,707  acre-feet.  In 
the  autumn  of  1900  this  site  and  the  drainage  basin  tributary  to  it 
were  examined;  and  while  the  construction  of  a  reservoir  of  the 
capacity  mentioned  appears  feasible,  and  the  probable  cost  not  exces- 
sive, the  water  supply,  except  in  seasons  of  abnormal  precipitation, 
would  not  be  sufficient  to  fill  it,  the  catchment  area,  including  the 
lake  surface,  being  only  8^  square  miles. 

While  no  rainfall  records  have  ever  been  kept  in  this  neighborhood, 
the  precipitation  is  known  to  be  much  greater  than  at  Truckee,  and 
probably  the  mean  over  the  entire  basin  is  greater  than  at  Summit, 
on  the  Central  Pacific  Railroad.  The  normal  at  the  lake-level  eleva- 
tion (7,000  feet),  computed  from  the  table  on  page  15,  would  be  41.89 
inches.  With  this  precipitation  the  annual  run-off,  computed  from 
the  Newell  curve,  would  amount  to  32  inches  in  depth,  or  a  total  of 
14,500  acre-feet  in  volume,  from  8J  square  miles  of  watershed. 

It  is  the  common  belief  that  the  ordinary  run-off  from  this  basin  is 
much  greater,  but  in  the  absence  of  definite  knowledge  it  has  not  been 
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deemed  safe  to  rely  upon  so  great  a  supply.  Therefore  a  reservoir 
of  11,725  acre-feet  capacity,  contemplating  raising  the  lake  surface  to 
a  maximum  height  of  10  feet  above  the  ordinary  low-water  plane  and 
ultimately  drawing  it  down  to  a  depth  of  5  feet  below  the  same  plane, 
has  been  estimated  upon.  To  accomplish  this  will  require  the  con- 
struction of  a  dam  of  27  feet  maximum  height  and  a  top  length  of  960 
feet  at  the  site  surveyed  in  1889,  which  appears  to  be  the  most  favor- 
able location.     (See  fig.  10.) 

The  bed  of  Independence  Creek  at  this  point  is  12  feet  below  the 
plane  of  reference  mentioned.  To  draw  the  water  down  5  feet  lower 
it  will  be  necessary  to  excavate  the  channel  to  a  depth  varying  from 
zero  to  5  feet  for  a  distance  of  1,200  feet  below  the  lake,  removing 
about  5,000  cubic  yards  of  earth,  sand,  and  gravel. 

The  dam  estimated  upon  is  of  the  same  type  as  that  described  for 
the  Donner  Lake  reservoir,  having  the  same  slopes,  a  top  width  of  20 
feet,  and  provided  with  the  same  type  of  outlet  works.  The  material 
available  for  its  construction,  a  loam  containing  a  slight  mixture  of 
fine  gravel  and  clayey  matter,  is  plentiful  near  the  site  and  can  be 
cheaply  put  in  place  by  scrapere.  No  investigations  were  made  to 
ascertain  the  character  of  the  substrata  at  the  dam  site,  but  the  indi- 
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cations  are  that  they  are  not  such  as  to  either  endanger  the  stability 
of  a  dam  of  this  type  or  permit  the  passage  and  loss  of  a  volume  of 
water  that  would  be  of  consequence  with  the  comparatively  low  head 
which  will  be  behind  the  dam. 

The  elevation  of  the  creek  bed  at  the  dam  site  has  been  assumed 
at  6,988  feet  and  that  of  the  ordinary  low- water  level  in  the  lake  at 
7,000  feet  above  the  sea.  The  area  of  the  reservoir  5  feet  below  the 
latter  level  is  estimated.  The  areas  embraced  within  the  7,005-foot 
and  the  7,010-foot  contours  were  determined  by  plotting  those  con- 
tours as  closely  as  possible  from  the  surveys  of  1889  and  measuring 
them  with  a  planimeter.  The  following  table  gives  the  areas  and 
capacities  of  the  reservoir: 

Area  and  capacity  of  proposed  Independence  Lake  reservoir  at  different  elevtUions, 


Contonr. 

Area.      Capacity.     Contour. 

1 

Area. 

Capacity. 

Feet. 
6,996 
7,000 

Acres. 
700 
740 

Acre-feet. 
0 
8,000 

1 

Feet. 
1         7,005 
'         7,010 

1 

Acres. 
880 
870 

Acre-feet. 
7.S00 
11,785 

Only  about  160  acres  of  land,  all  in  private  ownership,  outside  of 
that  occupied  by  the  present  lake  would  be  flooded  by  the  construc- 
tion of  this  reservoir,  and  none  of  this  is  in  itself  of  special  value. 
Paii;  of  it  is  occupied  by  the  Independence  Lake  summer  resort,  which 
would  have  to  be  moved  to  a  higher  and  somewhat  less  attractive 
location.  To  defray  the  cost  of  this  removal  and  the  compensating 
damages,  as  well  as  the  damages  to  lands  flooded,  the  sum  of  $12,000, 
which  is  considereil  ample,  has  been  included  in  the  estimate. 


Estimate  of  cost  of  Independence  Lake  reservoir. 

Dam: 

Earth  embankment,  25,600  cnhic  yards,  at  $0.25 $8,400 

Fomidation _ 1,000 

Riprap  revetment,  8,600  square  yards,  at  $0.75 2,700 

Outlet  works: 

Excavating  channel  to  drain  lake  to  depth  of  5  feet,  5,000  cubic 

yards,  at  $0.20 $1,000 

800  feet  of  30-inch  cast-iron  pipe,  at  $8  laid 2,400 

140  cubic  yards  of  concrete  incasing  pipe,  at  $8.60 1, 190 

Valves,  gates,  and  hoist 1,200 

5,790 

Wasteway,  complete 1,000 

Damage  to  land  and  summer  resort 12. 00*^ 

Engineering 2,00"^ 

Contingencies ,  1 0  per  cent 3. 0!?9 

Total 33, 97^ 

The  cost  per  acre-foot  stored  is  $2,898. 
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TWIN  VALLEY. 
This  reservoir  site  (see  fig.  11)  is  on  the  North  Fork  of  Proeser  Creek, 
one  of  the  main  branches  of  Trnckee  River,  about  4  miles,  in  a  direct 
line,  a  little  east  of  south  of  Independence  Lake,  and  at  an  approxi- 
mate altitude  of  6,300  feet  above  sea  level.  The  drainage  area  above 
the  site  is  12  square  miles  in  extent,  in  character  simitar  to  and  having 
about  the  same  precipitation  as  the  Independence  Lake  Basin.  No 
measnrements  of  discharge  of  the  North  Fork  of  Prosser  Greek  have 
ever  been  made,  though  during  a  portion  of  the  years  1889  and  1890 
the  main   stream  was  gaged   immediately  above  its  junction  with 


pcaples  partlona 


Trnckee  River,  the  results  of  the  gagings  being  given  in  the  tables  of 
monthly  discharge  on  page  21,  and  again  in  1900  three  measurements 
of  discharge  were  made  near  the  same  point.  However,  since  the 
reservoir  planned  for  this  location  will  have  a  capacity  of  but  7,818 
acre-feet,  there  can  be  no  question  about  the  water  supply  being 
ample  to  fill  it. 

A  sur\'ey  of  the  reservoir  site  was  made  during  the  fiscal  year 
1889-90,'  a  cross  section  at  the  dam  site  being  measured,  a  contour 
30  feet  above  the  lowest  point  at  the  dam  site  meandered,  and  several 
cross  sections  of  the  reservoir  site  surveyed  to  supply  data  for  calcu- 
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lating  the  capacity.  It  was  found  that  the  area  inclosed  by  the  30- 
foot  contour  was  310  acres,  and  the  contents  between  that  contour 
and  the  base  of  the  dam  approximately  3,480  acre-feet.  During  the 
month  of  August,  1901,  a  more  detailed  survey  of  this  site  was  made 
by  the  writer,  and  it  was  developed  that  water  could  with  economy 
be  impounded  to  a  height  of  50  feet  above  the  lowest  point  in  the 
stream  bed  at  the  dam  site,  or  15  feet  higher  than  was  contemplated 
by  the  original  survey,  the  so-called  30-foot  contour  of  that  survey 
being  really  35  feet  higher  than  the  above  datum.     (See  fig.  11.) 

The  dam  site  is  at  a  narrow  place  in  the  valley,  which  has  been  par- 
tially closed  by  an  ancient  glacial  moraine,  between  which  and  the 
high  granite  ridge  to  the  southwest  the  creek  flows.  It  is  proposed 
to  raise  this  moraine  somewhat  and  to  dam  the  gorge  now  occupied 
by  the  stream  by  means  of  an  earth  embankment  to  be  put  in  place 
by  scrapers.  The  maximum  height  of  the  embankment  will  be  oo 
feet  and  the  top  length  over  all  760  feet.  A  contour  map  of  the  dam 
site  is  shown  in  fig.  11. 

The  assumed  elevation  of  the  lowest  point  at  the  dam  site  is  6,300 
feet.  The  outlet  gate  will  be  at  an  elevation  of  6,305  feet,  and  the 
high-water  fiow  line  in  the  reservoir  at  6,350  feet.  The  various  con- 
tours between  these  elevations  were  plotted  and  the  areas  determined 
by  means  of  a  planimeter.     The  areas  and  capacities  are  as  follows: 

Area  and  capacity  of  Ttain  VaUey  reservoir  site  at  different  elevations. 


Ck)iitoar. 

Area. 

Capacity. 

Contour. 

Area.      Capacity. 

Feet. 

Acre*. 

Acre-feet. 

Feet. 

Acres.      Acre-feet. 

6,905 

8 

0  ; 

6,880 

221 

2,105 

6,310 

28 

65 

6,835 

266 

&828 

6,815 

50 

248 

6,840 

292 

4,718 

6,8») 

85 

585 

6,850 

328 

7,818 

6,825 

151 

1,175 

The  dam  estimated  upon  is  of  the  same  type  as  that  described  for 
the  Donner  Lake  and  the  Independence  Lake  reservoirs,  with  the 
same  slopes  and  a  top  width  of  20  feet.  Material  for  its  construction, 
of  fair  quality,  is  to  be  found  in  the  valley  above,  the  average  haul 
being  about  1,000  feet.  As  designed,  the  outlet  works  will  consist  of 
a  tunnel  through  the  glacial  moraine  referred  to,  about  225  feet  east 
of  the  creek  bed,  in  which  will  be  laid  a  single  30-inch  cast-iron  pipe 
encased  in  Portland-cement  concrete  and  surrounded  by  proper  cut- 
off rings  of  the  same  material.  To  this  pipe  will  be  fitted  valves  and 
gates  similar  to  those  described  for  the  Donner  Jjake  reservoir  outlet. 
The  wasteway  will  be  located  at  the  north  end  of  the  dam.  It  will 
consist  of  a  concrete  weir  with  a  wooden  discharge  fiume  lined  with 
sheet  iron,  to  convey  the  water  to  the  creek  channel  below  the  dam. 

The  lands  which  will  be  flooded  by  this  reservoir  are  all  in  private 
ownership,  and  nearly  all  ai'e  excellent  pasture  lands,  though  they 
can  be  used  for  this  purpose  only  in  summer  time.     The  only  impro\"e- 
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ments  upon  them  consist  of  a  small  frame  dwelling  and  a  dairy  house 
of  very  cheap  construction.  The  sum  of  $3,200  has  been  allowed  in 
the  estimate  for  right  of  way  over  flooded  lands  and  damages  to 
improvements.     Following  is  the  estimate  of  cost: 

Estimate  of  cost  of  Tunji  Valley  reservoir. 
Dam: 

Preparing  fotmdation $1, 000 

Earth  embankment,  72.000  cubic  yards,  at  $0.25 18,000 

Riprap  revetment,  7,800  square  yards,  at  $0.50 ._ _..    8, 900 

Outlet  works: 

250-foot  tunnel  with  approaches _  _  $1, 250 

260  feet  of  30-inch  cast-iron  pipe,  at  $8,  laid _ 2,080 

Concrete  encasing  pipe,  cut-off  walls,  and  tunnel  portals,  160 

cubic  yards,  at  $0.10... 1,600 

Valve,  gate,  and  hoist 820 

5,750 

Wasteway ,  complete 2, 600 

Right  of  way  over  flooded  lands  and  damages 8, 200 

Engineering _ 8, 000 

Contingencies,  10  '»'er  cent 8, 745 

Total 41,195 

Cost  per  acre-foot,  stored,  is  $5.27. 

LITTLE  TRUCKEE. 

This  reservoir  site,  surveyed  during  the  season  1889-90  and  desig- 
nated reservoir  No.  34^,  is  on  Little  Truckee  River,  between  Webber 


Fig.  12.— Contour  map  of  Little  Truckee  reservoir  site  No.  1,  in  sees.  24  and  25,  T.  10  N.,  B.  14  E., 

and  sees.  16  and  17,  T.  19  K.,  R.  15  E.,  M.  D.  M. 

Lake  and  its  junction  with  Independence  Ci'eek,  and  is  shown  in  fig. 
12.  It  occupies  a  valley  of  irregular  width,  extending  about  3  miles 
up  from  a  narrow  canyon  through  which  the  stream  flows,  and  where 
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it  is  proposed  to  construct  the  impounding  dam.  The  altitude  of  ihe 
stream  bed  at  this  point  is  about  6,460  feet  above  sea  level.  The 
tributary  drainage  area,  including  the  'wat«rshed  above  Webber  Lake, 
is  33  square  miles  in  extent,  lying  to  the  north  and  west  of  Mount 
Lola,  the  highest  peak  in  this  part  of  the  Sierras.  The  major  part  of 
the  area  has  an  altitude  of  more  than  7,000  feet.  A  view  of  the  river 
a  half  mile  below  Webber  Lake  is  shown  in  PI,  V,  B. 

The  survey  which  was  made  during  1889-00  consisted  of  the  meas- 
urement of  a  cross  section  of  the  canyon  at  the  dam  site,  the  meander- 
ing of  a  contour  fiO  feet  above  the  base  of  the  proposed  dam,  and  the 
measurement  of  several  cross  sections  of  the  valley  below  this  con- 
tour.   The  height  of  the  dam  proposed  was  60  feet,  the  area  inclosed 
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by  the  6U-foot  contour  450  acres,  and  the  appi-oximat«  contents  10,100 
acre-feet.  An  examination  of  this  site  made  in  1900  demonstrated 
the  feasibility  and  economy  of  raising  the  water  18  feet  liigher  than 
was  contemplated  by  the  eatlier  survey,  by  constructing  the  dam  a 
little  farther  down  the  canyou  aud  raising  it  to  a  height  of  87  feet, 
the  crest  being  7  feet  above  the  highest  flow  line  in  the  reservoir,  and 
the  base  2  feet  lower  than  at  the  site  previously  selected.  A  contour 
map  of  the  dam  site  now  proposed  is  shown  in  fig.  13.  A  rough  pre- 
liminary survey  was  made  for  the  purpose  of  determining  approxi- 
mately the  area  and  capacity  of  the  reservoir  which  would  be  formed 
by  the  higher  dam.  The  area  was  found  to  be  about  710  acres,  and 
the  capacity  about  20,540  acre-feet. 
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No  definite  data  of  the  amount  of  the  water  supply  are  in  exist- 
ence. The  precipitation  is  known  to  be  greater  than  at  Independence 
Lake,  but  no  measurements  of  the  run-off  from  the  basin  of  Little 
Truckee  River  have  ever  been  made,  except  at  a  point  near  its  mouth, 
where  the  drainage  from  its  entire  watershed,  179  square  miles  in 
extent,  is  concentrated.  During  the  year  1890  a  continuous  record 
of  discharge  was  kept  at  this  point  from  April  to  October,  inclusive, 
the  total  run-off  for  the  period  being  338,753  acre-feet,  equivalent  to 
a  depth  of  35^  inches  over  the  entire  watershed.  The  run-off  from 
the  portion  of  the  drainage  basin  above  the  reservoir  site  under  con- 
sideration, where  the  precipitation  is  far  greater  than  on  the  lower 
part,  which  is  also  less  precipitous,  was  of  course  much  more  than 
the  average.  During  the  same  period  the  discharge  of  Truckee 
River  below  Boca,  where  the  Little  Truckee  joins  the  main  stream, 
was  968,334  acre-feet,  from  a  total  drainage  area  of  902  square  miles, 
or  1,071  acre-feet  i)er  square  mile.  The  year  1890  was  one  of  abnor- 
mally large  water  supply,  but,  no  record  of  the  discharge  of  Little 
Truckee  River  having  been  kept  during  drier  years,  it  is  impossible 
to  make  a  direct  comparison  between  the  run-off  from  its  watershed 
and  that  from  other  portions  of  the  Truckee  Basin  for  such  years. 
Yet  if,  as  seems  reasonable,  somewhere  near  the  same  relative  pro- 
portion of  the  total  run-off  from  the  upper  portion  of  the  drainage 
basin  (above  Stateline  Mills)  is  supplied  by  the  Little  Truckee  during 
the  same  months  of  each  year,  it  is  possible  to  roughly  approximate 
the  total  discharge  of  that  stream  during  that  period  in  1900,  and 
this  has  been  done. 

The  run-off  above  Boca  from  April  to  October,  inclusive,  1890,  being 
1,071  acre-feet  per  square  mile,  the  total  run-off  above  Stateline  Mills 
during  the  same  period — the  area  being  955  square  miles  and  the  addi- 
tional drainage  area  being  high  and  precipitous — would  be  about 
1,022,800  acre-feet.  Of  this  total  Little  Truckee  River  supplied  33i 
per  cent.  During  the  same  months  of  the  year  1900  the  total  flow  of 
the  Truckee  at  Stateline  Mills  was  305,578  acre-feet.  The  probabili- 
ties are  that  even  a  larger  proportion  than  in  1890  was  furnished  by 
Little  Truckee  River,  inasmuch  as  during  a  considerable  portion  of 
the  time  no  water  was  flowing  from  Lake  Tahoe,  while  during  1890 
the  gates  in  the  outlet  to  that  lake  were  not  at  any  time  closed.  How- 
ever, if  not  more  than  33^  per  cent  came  from  that  basin,  the  run-off 
must  have  amounted  to  100,840  acre-feet.  Owing  to  the  diminished 
precipitation  over  the  drainage  area,  it  is  certain  that  a  much  greater 
proportion  of  the  run-off  was  from  the  upper  portion  of  the  watershed, 
where  the  rainfall  and  snowfall  are  heaviest,  than  was  the  case  in 
1890.  In  the  former  years  the  33  square  miles  of  watershed  above 
the  proposed  Little  Truckee  reservoir  No.  1  probably  yielded  one- 
fourth  of  the  total  supply,  while  during  1900  it  is  likely  that  fully 
one-third,  or  more  than  33,000  acre-feet,  came  from  the  same  area,  and 
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during  the  remaining  five  months  of  the  year  it  is  safe  to  es^timate 
that  not  less  than  6,000  acre-feet  of  water  flowed  past  this  point. 
Thus  if  the  foregoing  reasoning  be  correct,  and  it  is  certainly  within 

the  re^lm  of  prob- 
ability and  is  the 
only  foundation  upon 
which  to  base  even 
an  approximate  esti- 
mate, it  appears  to 
be,  and  the  writer  he- 
lieves  it  is,  perfectly 
safe  to  rely  on  this 
reservoir  being  filled 
annually,  even  during 
dry  years,  and  to  count 
OD  there  being, besides, 
a  surplus  of  from 
18,000  to  19,000  acre- 
feet  available  for  stor- 
age at  other  points, 
while  during  years  of 
average  rainfall  there 
will  certainly  be  a 
much  larger  supply 
than  that  estimated. 

The  dam  estimated 
upon  is  of  earth,  of  the 
hydraulic-fill  type, 
the  conditions  being 
favorable  for  that 
method  of  construc- 
tion. On  either  side 
of  the  canyon  is  earth 
of  a  sandy  loam  char- 
acter, with  a  sufficient 
percentage  of  clayey 
matter  to  render  the 
embankment  water- 
tight when  depositetl 
in  that  manner;  and 
the  grades  from  the 
base  of  the  moun- 
tains, a  considerable 
distance  back  from  the  edge  of  the  canyon,  are  ample  for  sluicing. 
By  constructing  from  a  creek  on  the  south  side  of  the  valley  a 
ditch  having  a  length  of  about  2i  miles  and  traversing  ground  through 


FiQ.  14.— Map  of  Boca  reservoir  site,  in  sees.  16,  21,  and  28  of  T. 

18  N.,  R.  17  E.,  M.  D.  M. 
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which  construction  would  be  comparatively  easy,  it  will  be  possible 
to  deliver  at  the  dam,  and  at  a  considerable  elevation  above  its 
crest,  whatever  volume  of  water  may  be  required  for  handling  the 
material.  While  exti*emely  flat  slopes  are  not  essential  in  an  earth 
dam  constructed  by  this  method,  to  be  on  the  side  of  safety  the  slopes 
allowed  in  the  structure  estimated  upon  are  3  to  1  and  2  to  1  on  the 
inner  and  outer  faces,  respectively.  The  former  slope  is  designed 
to  be  paved  with  broken  stone  and  cobbles  to  protect  it  from  wave 
action.  The  crest  of  the  dam  will  be  24  feet  wide  and  490  feet  in 
length. 

The  arrangement  of  the  outlet  works,  which  are  designed  to  be 
located  7  feet  above  the  base  .of  the  dam,  is  identical  with  that  described 
for  the  Donner  Lake  reservoir.  The  wasteway  will  be  around  the 
north  end  of  the  dam,  discharging  back  into  the  stream  several  hun- 
dred feet  beyond  its  lower  toe.  It  is  designed  to  have  a  discharging 
capacity  of  2,500  second-feet  with  the  water  in  the  reservoir  2  feet 
below  the  top  of  the  dam,  its  crest,  arranged  as  a  weir,  being  10  feet 
below  that  of  the  dam. 

The  estimate  contemplates  the  construction  of  a  concrete  waste 
weir  and  a  wooden  discharge  flume.  The  character  of  the  substrata 
at  the  dam  site  is  unknown,  but  it  is  believed  that  the  pro\ision  in 
the  estimate  for  preparing  foundations  is  sufficient  to  cover  the  cost 
of  properly  connecting  the  artificial  fill  with  approximately  imper- 
vious material  beneath  the  surface  of  the  ground. 

The  assumed  elevation  of  the  lowest  part  of  the  stream  bed  at  the 
dam  site  is  6,458  feet  alx)ve  sea  level.  The  outlet  gates  are  designed 
to  be  placed  at  an  elevation  of  6,465  feet,  and  the  ordinary  high- 
water  flow  line  in  the  reservoir  will  be  at  6,528  feet.  The  60-foot 
contour  of  the  earlier  survey  referred  to  corresjKjnds  to  the  elevation 
of  6,520  feet,  and  the  area  embraced  within  and  the  capacity  up  to 
that  contour  are  accepted  at  the  figures  given  by  that  survey.^  The 
6, 528- foot  contour  was  plotted  approximately  (see  fig.  12,  p.  61)  and 
the  area  determined  by  planimeter.  The  areas  and  capacities  are  as 
follows: 

Area  and  capacity  of  proposed  Little  Truckee  reservoir  at  different  elevations. 


Contoar. 

Area. 

Capacity. 

Acre -feet. 
10.100 

CoQtoar. 

Area. 

Capacity. 

Feet. 
6,466 
6,520 

1    Acrett. 
a  10 

450 

1 

Feet. 
6,528 

Acres. 
710 

Acre  feet. 
^,540 

<i  Estimated. 

*»  Level 

of  oatlet. 

Nearly  all  of  the  land  which  would  be  flooded  hy  this  reservoir  is 
in  private  ownership,  and  part  of  it  is  under  fence,  though  it  is  used 
only  for  pasture  during  the  summer.     There  are  also  upon  the  land  a 
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small  frame  house  and  barn.     These,  however,  are  cheap  structures, 

and  while  they  are  within  the  basin  and  would  have  to  be  paid  for 

with  the  right  of  way  over  the  land,  ftiey  would  not  very  greatly 

increase  the  cost.     In  the  following  estimate  the  sum  of  $10,(X»('  is 

allowed  for  right  of  way  and  damages  to  property,  and  this  sum  is 

deemed    ample.     The    following    is  the  estimate  which   has    l)eeii 

prepared : 

Estimate  of  cost  of  proposed  Little  Truckee  reservoir. 
Dam: 

Hydranlic  filling,  150,000  cubic  yards,  at  $0. 10 $15.  <■■) 

2^  miles  of  ditch  to  supply  water  for  fill l,o<.«3 

Preparing  foundation _ _ 1.  Cm) 

Riprap  revetment,  8,000  square  yards,  at  80.75 6.  Cw 

Outlet  works: 

900  feet  of  80-inch  cast-iron  pipe,  at  $8  laid- $7,900 

330  cubic  yards  of  concrete  incasing  pipe,  at  $8.50- 2, 805 

160  cubic  yards  of  concrete  for  gate  tower,  at  $10 1 ,  600 

Valves,  gate,  and  hoist  complete 1, 250 

Cable-suspension  footbridge  and  gatehouse 845 

13,7*) 

Wasteway 4 ,  i*  .■  • 

Damages  to  land  and  improvements 10,  IM) 

Engineering _ 5,  i<N} 

Contingencies.  10  per  cent 5, 621) 

Total 61,850 

The  cost  per  acre-foot  of  storage  capacity  is  $3.01. 

A  map  of  Boca  reservoir  site  is  shown  in  fig.  14  (p.  64). 

HENNESS  PASS   VALLEY. 

This  reservoir  site,  which  is  shown  in  outline  in  fig.  15,  occupies  a 
small  basin  immediately  to  the  north  of  the  valley  of  Little  Truckee 
River,  opposite  the  junction  of  that  stream  and  Independence  Creek, 
from  which  it  is  separated  by  a  narrow,  rocky  ridge.  About  200  acres 
of  the  floor  of  this  basin  are  perfectly  level,  somewhat  marshy  in  cliar- 
acter,  and  on  the  west  and  south  are  bounded  by  the  narrow  ridge 
mentioned,  which  rises  from  it  abruptly,  while  to  the  north  and  east 
the  ground  rises  very  gradually.  The  elevation  is  about  6,307  feet 
above  sea  level.  The  immediate  drainage  area  consists  of  4^  square 
miles  of  undulating  ridges  almost  bare  of  timber.  The  main  water 
supply  for  the  i*eservoir  will  be  drawn  from  Little  Truckee  River,  by 
means  of  a  canal  about  4  miles  in  length,  having  a  capacity  of  lOCJ 
cubic  feet  per  second,  heading  a  short  distance  below  the  dam  for 
Little  Truckee  reservoir,  last  described.  The  total  drainage  area, 
including  that  of  the  reservoir  mentioned  and  the  territory  whos^e 
drainage  would  be  intercepted  by  the  supply  canal,  is  41  square  miles. 
The  discussion  of  the  water  supi)ly  for  the  Little  Truckee  reservoir, 
showing,  so  far  as  is  practicable  in  the  absence  of  complete  data,  the 
volume  available  at  that  point,  indicates  a  surplus  sufficient  to  fill 
the  reservoir  contemplated,  even  in  dry  se^isons,  so  that  there  can  l>e 
no  question  about  its  sufficiency  in  yeare  of  normal  precipitation, 
while  the  run-off  from  8  square  miles  of  additional  catchment  area 
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will  still  further  tend  to  insure  this,  though  the  precipitation  on  the 
latter  area  is  lighter. 

The  dam  site,  shown  in  fig.  16,  is  in  the  canyon  leading  out  of  the 
valley  to  Little  Truckee  River.  The  maximum  height  of  the  dam 
will  be  56  feet,  its  length  on  top  720  feet,  and  its  top  width  24  feet. 
It  will  be  of  earth,  of  the  hydraulic-fill  type,  with  the  same  section 
as  the  dam  last  described.  The  water  for  making  this  fill  will  be 
furnished  hy  the  reservoir-supply  canal  from  the  Little  Truckee, 
w'hich  can  be  brought  in  about  25  or  30  feet  higher  than  the  proposed 
crest  of  the  dam.  The  material  for  the  structure  is  a  clayey  earth 
containing  some  gravel,  cobbles,  and  bowlders.  The  outlet  works 
estimated  upon  are  of  the  same  type  as  those  described  for  the  Don- 
ner  Lake  and  the  Twin  Valley  reservoirs,  and  will  be  located  5  feet 
above  the  base  of  the  dam.  A  very  small  wasteway,  located  at  a 
depression  in  the  rocky  ridge  at  the  south  side  of  the  i-eservoir,  will 


Fio .  15.— Map  of  Hennees  Pass  Valley  reservoir  site  and  supply  canal.    The  site  occupies  portions 

of  sees.  7, 8, 18,  and  10  in  T.  19  N.,  R.  16  E.,  M.  D.  M. 

be  required,  as  almost  the  entire  water  supply  comes  from  Little 
Truckee  River  and  can  be  shut  off  at  will. 

This  reservoir  site  was  surveyed  by  Mr.  T.  'K.  Stewart,  for  Hon. 
Francis  G.  Newlands,  in  1890,  a  contour  50  feet  above  the  floor  being 
meandered  and  a  few  cross  sections  of  the  basin  measured,  from  which 
data  the  area  and  capacity  were  computed.  The  former  was  given  as 
590  acres,  which  is  accepted  as  correct  for  the  purpose  of  this  report; 
but  the  latter,  as  demonstrated  by  measurements  made  in  Octol)er, 
1900,  was  overestimated.  The  later  survey,  while  furnishing  suffi- 
cient information  to  determine  the  approximate  capacity  of  the  reser- 
voir up  to  the  50-foot  contour  mentioned,  was  not  close  enough  to 
permit  accurate  plotting  of  contours  intermediate  between  that  and 
the  base  of  the  dam.  The  elevation  of  the  floor  of  the  canyon  at  the 
dam  site  is  taken  at  6,360  feet  above  sea  level.  The  outlet  works  are 
planned  to  be  at  6,365  feet  and  the  highest  flow  line  in  the  reservoir 
at  6,410  feet.     The  estimated  capacity  is  17,000  acre-feet.     The  lands 
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which  would  be  flooded  by  this  reservoir  are  all  in  private  ownership, 
but  are  entirely  unimproved.  They  furnish  some  grazing  in  the 
summer,  but  are  valuable  for  no  other  purpose.  In  the  following 
estimate  the  sum  of  13,000,  or  a  little  more  than  tS  an  acre,  is  allowed 


Flo,  16.— CoDtonr  nup  of  Henneas  Piub  TalleT  dam  aito. 
for  the  cost  of  right  of  way  over  them,  and  this  amount  is  considered 
liberal.     The  following  is  the  estimat*  which  has  been  prepared: 

Estimate  of  roat  ofpropoged  Henneas  Past  Valley  retervoir. 
Dam: 

Hydranlic  fitlinK.  108.800  cnbic  yards,  at  $0.10 $10,880 

Proparlng  foundation - -.      1,000 

Riprap  revetment,  8,400  sqnare  yards,  at  $0.50 4,300 

Snpply  canal,  complete,  4  miles,  at  $3,000 12,000 

Ootlet  works: 

620  feet  30-inch  cast-iron  pipe  laid,  at  $8 - $4,960 

360  cnbic  yards  concrete,  enca^iing  pipe,  at  $8.50 2,210 

Gates  and  hoist,  complete - - - 1,000 

8.170 

Hight  of  way,  complete 3,000 

Engineering 4,000 

Contingencies,  10  percent 4.325 

Total 47..1T3 

The  cost  per  acre-foot  of  storage  capacity  is  >2.80. 
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DOG  VALLEY. 

This  reservoir  site,  shown  in  fig.  17,  occupies  a  small  valley  situated 
between  outlying  spurs  of  the  SieiTa  Nevada  just  west  of  the  bound- 
ary line  between  California  and  Nevada,  and  about  4  miles  northwest 
of  the  town  of  Verdi,  Nev.  The  elevation  is  about  5,700  feet  above 
sea  level.  The  catchment  basin  comprises  16  square  miles,  ranging 
in  altitude  from  that  of  the  reservoir  to  8,500  feet,  most  of  which  is 
covered  with  pine  and  fir  timber,  and  is  quite  precipitous.     This  site 
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Fio.  17.— Contour  map  of  Dog  Valley  reservoir  site,  in  sees.  >J4  and  25  of  T.  SSO  N.,  R  17  E.,  and 

sees.  aO  and  81  of  T.  20  N.,  B.  18  £.,  M.  D.  M. 

was  surveyed  by  the  writer  in  1805,  the  topography  of  the  lower  por- 
tion of  the  valley  being  taken  by  means  of  transit  and  stadia,  and  the 
contours  plotted  as  shown  in  fig.  17.  A  cross  section  of  the  outlet 
canyon  immediately  below  the  valley,  at  what  appeared  to  be  the 
most  favorable  site  for  a  dam  was  also  measured  (see  fig.  18),  and  it 
was  found  that  by  the  construction  of  a  dam  to  a  maximum  height  of 
65  feet  with  a  top  length  of  235  feet,  a  reservoir  having  a  surface  area 
of  274  acres  and  a  capacity  of  approximately  5,785  acre-feet  would 
be  created.     No  exact  data  of  the  water  supply  for  this  reservoir  have 
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been  collected,  only  three  measurements  of  the  discharge  of  Dog 
Valley  Creek,  the  outlet  of  the  basin,  having  been  made.  The  first  of 
these  was  on  May  22,  1889,^  at  the  point  where  the  creek  joins 
Truckee  River,  opposite  the  town  of  Verdi,  when  the  discharge  was 
7  cubic  feet  per  second.  The  last  two  were  on  July  26  and  September 
10,  1900,  when  0.40  and  0.80  second-foot,  respectively,  were  found  a 
short  distance  above  where  the  earlier  measurements  were  made.  The 
discharge  at  the  reservoir  site,  except  at  flood  stage,  is  always  greater 
than  at  the  points  described,  which  are  about  3  miles  below.  A  con- 
siderable loss  occure  by  absorption  in  the  bed  of  the  canj'on,  which 
is  filled  with  gravel  and  bowlders  to  an  unknown  depth,  and  there 
are  no  affluent  streams  to  compensate  for  this  loss.  The  measure- 
ments were  all  made  after  the  fiood  season  had  passed,  the  snow  fall- 
ing on  this  watershed  melting  much  earlier  than  on  other  parts  of  the 
Upper  Truckee  Ba«in.  Usually  the  greatest  run-off  from  the  Dog 
Valley  drainage  area  occurs  during  the  latter  part  of  March  and 
through  the  month  of  April. 
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Fio.  18.— Profile  of  Dog  Valley  dam  site. 
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In  the  absence  of  definite  data  on  which  to  base  an  estimate  of  the 
water  supply  available  for  storage  in  the  proposed  Dog  Valley  reser- 
voir, a  rough  approximation  can  be  i-eached  by  computing  the  precip- 
itation which  should  occur  at  this  altitude,  from  the  table  of  "Increase 
in  precipitation  with  each  100-foot  rise  in  elevation,  with  Wadsworth, 
Nev.,  as  a  base,"  page  15,  and  the  probable  run-off  from  a  watershed 
composed  almost  entirely  of  precipitous  mountains.  The  mean  precip- 
itation at  an  elevation  of  5,700  feet,  the  altitude  of  the  lowest  point 
in  the  basin,  which  is  taken  in  order  to  be  on  the  side  of  conser\^atism, 
would  be  25.25  inches,  and  the  run-off,  computed  from  the  Newell 
curve,  a  trifle  more  than  11  inches,  or  a  total  of  9,420  acre-feet  from 
the  16  square  miles  of  drainage  area,  which  is  more  than  60  per  cent 
greater  than  the  reservoir  capacity.  Therefore,  the  writer,  who  has 
been  acquainted  with  the  Dog  Valley  Basin  for  the  last  t^n  years  and 
has  observed  the  creek  quite  frequently  during  that  period,  believes 
that  the  water  supply  will  be  ample  even  in  dry  seasons — and  it  cer- 
tainly will  be  ample  during  seasons  of  normal  rainfall — to  fill  the  pro- 
posed reservoir,  and  that  the  flow  of  the  cwek  at  the  lowest  stage  in 
the  summer  will  nearly  offset  the  loss  from  evaporation,  which  at  this 
point  will  be  greater  than  from  the  reservoirs  previously  described. 
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To  form  this  reservoir,  as  already  stated,  will  require  a  dam  having 
a,  maximum  height  of  65  feet  and  a  top  length  of  235  feet.  It  should 
be  of  the  rock-fill  type,  with  an  earthen  face  on  the  upstream  side. 
The  slope  of  the  rock  fill  on  the  lower  side  will  be  1^  horizontal  to  1 
vertical,  and  on  the  line  of  contact  with  the  earth  it  will  be  vertical. 
The  earth  will  be  obtained  from  the  bed  of  the  reservoir  and  be  placed 
with  scrapers.  It  will  have  a  slope  of  2^  to  1  on  the  upper  face,  which 
will  be  pitched  with  stone  to  protect  it  from  wave  action.  The  top 
width  of  the  dam  will  be  10  feet.  The  outlet  will  be  by  means  of  a 
cast-iron  pipe  embedded  in  concrete  in  a  tunnel  run  through  the  bed 
rock  in  the  projecting  abutment.  The  assumed  elevation  of  the  stream 
bed  at  the  dam  site  is  5,700  feet  above  sea  level.  The  outlet  works 
will  be  at  5,710  feet  elevation,  the  highest  flow  line  in  the  reservoir  at 
5,760  feet,  and  the  crest  of  the  dam  at  5,765  feet.  The  wasteway  will 
be  arranged  as  a  weir  discharging  over  a  porphyry  ledge  at  the  south  end 
of  the  dam,  the  crest  of  which  will  be  5  feet  below  the  crest  of  the  dam. 

The  reservoir  contours  were  plotted  to  scale,  as  shown  in  fig.  17,  and 
the  areas  inclosed  were  determined  by  planimeter.  The  areas  and 
capacities  thus  determined  are  as  follows: 

Area  and  capacity  of  Dog  Valley  reservoir  site  at  different  elevations. 


Contour. 

Area. 

Capacity.      Contour. 

Area. 

Capacity. 

Feet. 
5,700 
5,710 
5,780 
5,730 

Acres. 

(a) 

blO 

96 

74 

Acre-feet. 
0 
0 
230 

780 

1 

Feet.  ^ 
5,735 
5,750 
5,760 

Acres. 
110 

188 

Acre-feet. 
1,240 
8,475 
5,785 

a  Base  of  dam.    h  Level  of  outlet  gates. 

The  land  which  would  be  flooded  by  the  construction  of  this  dam  is 
all  in  private  ownership  and  most  of  it  under  fence,  but  it  is  used  only 
for  pasturage.  In  1895  $1,800  was  the  price  placed  upon  it,  and  as  its 
value  has  not  been  enhanced  since  that  time  this  sum  has  been  included 
in  the  estimate  to  provide  for  its  purchase  for  reservoir  purposes.  The 
following  is  the  estimate  of  cost: 


Estimate  of  cost  of  Dog  Valley  reservoir. 
Dam: 

Rock  fining,  13,380  cnbic  yards,  at  $0.75 

Earth  embankment,  25,500  cuhic  yards,  at  $0*25 

Riprap  revetment,  2,800  square  yards,  at  $0.50 

Preparing  f omidation 

Outlet  works: 

300-foot  tminel,  3^  by  5  feet,  at  $6 $1,800 

300  feet  of  24-inch  cast-iron  pipe,  at  $5 1,500 

110  cnbic  yards  of  concrete  incasing  pipe,  etc. ,  at  $10 1, 100 

Gates  and  hoist,  complete 500 


$10, 035 

6,375 

1,400 

500 


Wasteway,  complete 

Rights  of  way 

Engineering 

Contingencies,  10  per  cent 


4,900 
1,250 
1,800 
3,000 
2,926 


Total 32,186 

The  cost  per  acre- foot  of  storage  capacity  is  15.564. 
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PRESENT  USES   OP  WATER  AND   EXISTING  WATER  RIGHTS. 

In  the  foregoing  pages  an  effort  has  been  made  to  show  the  extent 
of  the  water  supply  of  the  Truckee  Basin  and  the  means  by  which  it 
can  be  conserved  to  the  best  advantage.  Before  proceeding  to  the 
consideration  of  the  possibilities  of  and  the  means  for  its  use  for  irri- 
gation and  other  purposes,  it  is  necessary  to  inquire  into  the  existing 
rights  to  the  waters  of  the  stream  which  have  become  vested  and  can 
not  be  disturbed. 

POWER. 

At  the  present  time  the  waters  of  Truckee  River  are  employed  by 
eight  companies,  at  as  many  localities  on  the  stream,  for  the  genera- 
tion of  power,  as  follows:  Truckee  Lumber  Company,  at  Truckee, 
Cal. ;  Floriston  Pulp  and  Paper  Company,  at  Floriston,  Cal. ;  Truckee 
River  General  Electric  Company,  at  Mystic,  Cal. ;  Verdi  Mill  Codi- 
pany,  at  Verdi,  Nev. ;  Reno  Electric  Light  and  Power  Company,  a 
short  distance  above  Reno,  Nev. ;  Riveraide  Flour  Mill  Company,  at 
Reno,  Nev. ;  Reno  Reduction  Works,  a  short  distance  below  Reno, 
Nev. ;  and  Wadsworth  Light  and  Power  Company,  at  Wadsworth, 
Nev. 

At  Truckee  the  Truckee  Lumber  Company  operates  a  sawmill  and 
a  door,  sash,  and  box  factory.  To  supplj'^  power  for  these  the  water 
is  diverted  directly  from  the  main  river  a  short  distanc-e  belo^w  the 
mouth  of  Donner  Creek  by  means  of  a  timber  dam  and  a  short  canal. 
The  sawmill  is  run  by  a  turbine  working  under  an  effective  head  of 
21  feet,  and  requires  about  160  second-feet  of  water  to  generate  the 
300  horsepower  necessary  to  run  it  to  its  full  capacity.  The  factory 
is  located  below  the  sawmill,  is  operated  by  a  turbine  working  under 
a  head  of  26  feet,  and  requires  about  110  second-feet  of  water,  which 
is  taken  from  the  sawmill  tailrace  to  run  it  to  its  full  capacity.  It  is 
operated  the  year  round,  but  the  mill  is  always  closed  down  from 
December  1  to  about  May  1. 

The  Floriston  Pulp  and  Paper  Company,  the  next  user  of  water 
for  power  purposes  below  Truckee,  is  engaged  in  the  manufacture 
of  paper  from  wood  pulp.     For  the  operation  of  the  plant  the  water 
is  diverted  from  the  river  by  means  of  a  timber  dam  (see  PI.  VI,  A) 
and  is  conveyed  to  the  mill  through  a  wooden  stave  pipe  9  feet  in 
internal  diameter  and  2,000  feet  long  (see  PI.  VI,  B),     Six  turbines, 
varying  in  capacity  from  100  to  1,000  horsepower  and  aggregating 
2,700  horsepower,  are  employed  to  run  the  machinerj',  the  water  being 
delivered  to  each  wheel  under  a  head  of  51  feet.     It  is  estimated  bv 
the  owners  of  this  plant  that  1,500  horsepower  is  required  to  run  it  to 
its  full  capacity,  to  generate  which  about  320  cubic  feet  per  second  of 
water  is  needed.     The  flow  of  the  river  during  the  fall  and  winter, 
however,  is  frequently  loss  than  that  amount,  and  as  a  consequence 
the  company  is  now  preparing  to  install  steam  power  for  supple- 
mental use. 
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Less  than  2  miles  below  Floriston  is  the  power  plant  of  the  Truckee 
River  Greneral  Electric  Company,  which  is  engaged  in  the  develop- 
ment of  power  for  transmission,  electrically,  to  Virginia,  Nev.,  for  use 
in  mining  operations.  (See  Pis.  VII  and  VIII.)  The  water  employed 
for  this  purpose  is  taken  from  the  river  immediately  below  the  Floris- 
ton paper  mills,  and  is  conveyed  by  means  of  a  wooden  flume  (PI.  VII) 
8,500  feet  in  length  to  the  power  house,  where  it  is  delivered  to  the 
wheels  under  a  hea<l  of  85.6  feet.  The  inside  dimensions  of  the  flume 
are,  width  10  feet  and  depth  7  feet.  Its  carrj'ing  capacity  when  filled 
to  a  depth  of  6  feet  is  estimated  at  300  second-feet. 

Several  years  ago  water  from  Truckee  River  was  employed  at  Mar- 
mol,  about  3  miles  above  the  town  of  Verdi,  to  supply  power  for  cut- 
ting and  dressing  marble,  but  this  plant  has  not  been  in  operation  for 
more  than  three  yeare  past,  and  it  was  not  possible  to  ascertain  either 
the  amount  of  water  claimed  or  the  power  required  for  its  operation. 

The  Verdi  Mill  Company  requires  and  uses  a  short  distance  above 
the  town  of  Verdi  about  90  second-feet  of  the  river  water,  under  a  head 
of  24  feet,  to  supply  power  for  its  door,  sash,  and  box  factory. 

About  1^  miles  above  Reno  the  Reno  Electric  Light  and  Power  Com- 
I)any  diverts  water  from  the  river  to  supply  power  for  lighting  the 
town.  For  this  purpose  it  is  estimated  by  the  electrician  in  charge  that 
200  horsepower  is  now  employed,  and  as  the  net  head  on  the  water 
wheel  is  about  38  feet,  approximately  60  cubic  feet  per  second  are 
necessary.  The  capacity  of  the  canal  and  flume  from  the  river  is 
probably  double  this,  however. 

In  the  town  of  Reno  is  the  Riverside  flour  mill,  requiring  56  horse- 
power to  run  to  its  full  capacity,  to  supply  which  about  40  second-feet 
of  water  are  diverted  from  the  river  and  delivered  to  the  wheel  under 
a  head  of  16  feet. 

A  short  distance  below  the  Riverside  flour  mill  the  Reno  reduction 
works  diverts  water  for  the  development  of  power  to  operate  the  ore- 
crushing  machinery  in  the  plant,  to  run  which  requires  about  75 
horsepower.  The  turbine  for  developing  this  power  is  run  under  a  net 
head  of  about  13  feet,  and  approximately  56  cubic  feet  of  water  per  sec- 
ond are  required. 

The  last  power  plant  on  Truckee  River,  that  of  the  Wads  worth  Light 
and  Power  Company,  is  operated  to  light  the  town  of  Wadsworth  with 
electricity.  For  this  purpose  about  17  second-feet  of  water  are  diverted 
from  the  river  above  the  town  and  led,  by  a  canal  6  miles  in  length,  to 
the  power  station,  where  it  is  delivered  to  the  wheels  under  a  working 
head  of  44  feet. 

From  the  foregoing  it  will  be  seen  that  the  existing  rights  to  the 
waters  of  Truckee  River  for  power  purposes  amount  to  160  cubic  feet 
per  second  during  part  of  the  year,  and  to  1 10  cubic  feet  per  second 
during  the  remainder  of  the  j'ear,  which  comprises  the  most  of  the  period 
of  low  water  at  Truckee,  and  a  maximum  of  320  second- feet  at  Floris- 
ton, which  is  more  than  sufficient  to  supply  all  of  the  requirements  of 
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existing  i)ower  plants  below  that  point.  It  wonld  therefore  appear  that 
if  160  and  320  second-feet  of  water  be  supplied  at  Truckee  and  Floris- 
ton,  respectively,  from  May  1  to  December  1,  and  the  minimnm  dis- 
charge from  December  1  to  May  1  be  maintained  at  110  and  300  second- 
feet,  not  only  will  the  existing  rights  be  supplied  but  the  companies 
owning  them  will  be  greatly  benefited. 

IRRIGATION. 

Within  the  basin  of  Truckee  River  there  are  under  irrigation  at  the 
present  time  about  42,384  acres  of  land,  of  which  28,288  acres  are 
supplied  with  water  diverted  directly  from  the  main  river  by  means 
of  canals;  2,130  acres  are  supplied  from  seepage  water  collected,  by 


Fio.  19.— Map  showing  location  of  irrigation  canals  in  western  portion  of  the  Tmckee  B«sln. 


1.  Steamboat  canal.  11. 

2.  May  berry  ditch.  12. 
8.  Truckee  Meadows  ditch.  13. 

4.  South  Side  irrigating  canal.  14. 

5.  Indian  Flat  ditch.  15. 
«.  Cochran  ditch.  16. 

7.  Scott's  i-anch  ditch.  17. 

8.  Abbey  ditch.  18. 

9.  Wilson  ditch.  19. 
10.  Pioneer  ditch.  20. 


Merrill  ditch. 
Highland  ditch. 
Hogan  ditch. 
May  berry  &  Carr  ditch. 
Mayberi-y  Northside  ditch. 
Orr  ditch. 
Countryman  ditch. 
Chisholm  ditch. 
Sullivan  ditch. 
Auburn  ditch. 


21.  (?) 

22.  North    Truckee    Irrigating 

ditch. 

23.  Sessions  ditch. 

24.  Mitchell  &  Carmac  ditch. 

25.  Olendale  ditch. 

26.  Crane  &  BnUock  ditch. 

27.  Alexander  ditch. 
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TEieans  of  drain  ditches,  before  it  reenters  the  river,  and  11,966  acres 
ai-e  supplied  from  various  tributary  streams.  (See  figs.  19  and  20.) 
Of  the  latter  area,  10,621  acres  are  irrigated  from  Steamboat 
Oreek  and  its  tributaries,  though  the  supply  is  sometimes  short.  All 
of  these  lands  are  in  the  State  of  Nevada,  about  959  acres  being 


Fia.  20.— Map  showing  location  of  Irrigation  canals  in  eastern  portion  of  the  Truckee  Basin. 
1.  <«)  6.  Fellnasle  ditch.  11.  Hill  ditch. 


2.  (?) 
8.  (?) 

4.  (?) 

5.  Herman  ditch. 


6.  Fellnagle  ditch. 

7.  O'Brien  ditch. 

8.  Wadsworth  iirigating  ditch. 

9.  Olinghonse  ditch. 
10.  Proctor  ditch. 


12. 
13. 


(?) 
(?) 


between  the  California-Nevada  boundary  line  and  the  junction  of 
Hunter  Creek  with  Truckee  River;  30,000  acres  are  in  the  Reno  Val- 
ley; 8,500  acres  are  in  the  Washoe,  Pleasant,  and  Steamboat  valleys, 
to  the  south  of  the  Reno  Valley,  and  2,925  acres  are  along  the  river 
below  Vista,  500  acres  of  which  are  on  the  Pyramid  Lake  Indian 
Reservation  and  are  cultivated  by  the  Piute  Indians. 

A  number  of  discharge  measurements  were  made  of  the  principal 
canals  diverting  water  from  Truckee  River  for  the  irrigation  of  these 
lands,  but  no  attempt  was  made  to  ascertain  the  amount  of  water 
taken  from  the  river  by  the  numerous  small  ditches,  nor  were  any  of 
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the  ditches  below  the  Reno  Valley  measured.  During  the  time  that 
the  measurements  were  being  made  and  for  some  time  afterwards  the 
entire  flow  of  the  river  was  diverted.  The  following  are  the  results 
of  the  measurements: 

Mecunirenients  of  flow  of  irrigating  ditches  taking  tnater  from  Tnickee  Ricerin 

Nevada, 

SOUTH  sn>E. 


Date. 


Julys.. 
July  81). 


1900. 


Name  of  ditch. 


Steamboat 
do 


Lengrtli- 


I>i»- 
cfaarge. 


MOem. 
31 


September  4. 


Io90. 


July  3...  , 
July  30.. 
July  10.. 
July  30... 
July  7... 
July  31... 
July?... 
July  31.. 
Julys... 
July  31.. 
Julys.... 
Augrust  1 . 
Julys... 
August  1. 


1900. 


Mayberry 


Mayberry 

do...: 

Lake  or  Truckee  Meadows , 

do 

Ckxshran 

do 

Scott's  ranch 

do 

Abbey 

do. 

Wilson 

do 

Pioneer 

do 


2 

'3 


1 
'3! 


SeC'ft. 
^.4 


46.9 


41.7 
39.7 
aH.4 
954 
14.5 

».: 

29.6 

i:i.5 

a« 

4.4 
4.i 

a: 

1±7 
21.1 


NORTH  SIDE. 


September  4 
July  9 


1900. 


Highland 
do-... 


July  30 do. 


141 


September  4. 


1889. 


I 


July  6.-.. 
July  30... 
July  9... 
July?.-.. 
July  31... 
July  10.. 
August  1 
Julys... 
August  1 . 
Julys... 
August  1. 
Do.. 


1900. 


Orr 


Orr 

do 

Auburn !. 

Sullivau 

do 

North  Truckee 

do 

Sessions 

do 

Mitchell  &  Carmac 

do 

Qlendale 


31 


3i 


16-7 
11  > 
17.5 


42.0 


83.8 

a).  6 

15.8 

d4.7 

25.0 

31.4 

18.8 

5.4 

8.0 

14.0 

6.8 

2.7 


At  the  time  of  making  the  foregoing  measurements  an  attempt  was 
made  to  segregate  the  lands  supplied  from  each  ditch,  with  a  view  to 
approximating  the  duty  of  water  under  each,  but  owing  to  the  fact 
that  many  of  the  farms  were  supplied  from  more  than  one  ditch  this 
was  found  to  be  impossible. 

In  the  lower  part  of  the  Reno  Valley,  called  the  Truckee  Meadows, 
several  drain  ditches  have  been  constructed  to  carry  off  the  seepage 
from  the  higher  irrigation.  These  discharge  into  Truckee  River  a 
short  distance  above  the  United  States  Geological  Survey  gaging 
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station  at  Vista,  but  a  portion  of  the  water  collected  by  them  is 
employed  for  irrigation,  which  explains  the  fluctuations  in  the  dis- 
charge of  the  stream  at  that  station  during  July  and  August,  the 
entire  flow  during  the  greater  part  of  those  months  coming  from  that 
source. 

No  attempt  was  made  to  ascertain  the  amount  of  water  employed 
for  irrigation  on  the  lands  along  Steamboat  Creek  and  in  the  Washoe 
Valley,  but  it  is  certain  that  the  average  quantity  per  acre  is  materi- 
ally less  than  in  other  parts  of  thjd  Truckee  Basin. 

SUMMARY. 

From  the  foregoing  it  will  be  seen  that  the  vested  rights  to  the 
waters  of  Truckee  River  are  as  follows :  For  power  purposes,  300  cubic 
feet  per  second  at  Floriston  and  Mystic  during  the  period  when  the 
river,  unaided  by  storage,  discharges  that  volume;  and  for  irrigation 
purposes  below  those  points  sufficient  water  to  irrigate  27,493  acres  of 
land  in  the  Reno  Valley.  With  reasonable  care  and  economy  in  its 
use  the  latter  quantity  should  not  exceed  275  second-feet,  or  1  second- 
foot  for  each  100  acres.  Thus  the  water  employed  for  generating 
power  at  Floriston  and  Mystic,  which  can  be  applied  to  the  lands 
below,  is  more  than  ample  to  supply  existing  water  rights  for  irriga- 
tion. This  volume,  with  the  surplus  from  the  power  plants  men- 
tioned, will  supply  the  requirements  of  the  power  plants  at  Verdi  and 
Reno,  as  many  of  the  irrigating  canals  are  taken  out  below  them,  and 
the  water  which  will  necessarily  return  to  the  river  from  seepage  is 
ample  for  the  irrigation  of  the  lands  below  Vista  and  for  the  purpose 
of  the  Wadsworth  Light  and  Power  Company.  Thus  it  appears  that 
the  waters  of  Truckee  River  in  excess  of  300  cubic  feet  per  second  are 
available  for  use  in  the  extension  of  the  irrigated  area  or  for  other 
purposes.  But  since  that  volume  of  water  (300  cubic  feet  per  second) 
is  at  all  times  required  for  power  purposes,  the  river  should  never  be 
permitted  to  fall  below  that  stage. 

IRRIGABLE  LANDS. 

While  almost  the  entire  water  supply  of  Truckee  River  comes  from 
the  upper  portion  of  the  basin,  where  all  of  the  projected  storage 
reservoirs  would  be  located,  it  is  in  the  lower  part  of  the  basin  that 
the  best  agricultural  lands  are  found,  and  where  practically  all  of  the 
water  will  be  used  in  irrigation.  There  is  a  considerable  area  in 
Martis  Valley  and  along  Prosser  Creek,  also  along  Little  Truckee 
River  in  California,  which  is  favorably  situated  for  irrigation,  but 
the  climate  is  not  adapted  to  any  but  the  lowest  class  of  farm  pix)d- 
Ticts,  hence  it  is  not  deemed  advisable  to  devote  to  their  irrigation 
vater  which  is  needed  and  can  be  so  much  more  profitably  employed 
in  the  valleys  farther  east  and  at  lower  altitudes. 
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Within  the  Reno  Valley  and  to  the  east  of  the  Nevada-California 
boundary  line,  including  the  areas  already  under  cultivation,  are 
42,000  acres  of  land  suitable  for  farming  purposes,  which  are  already 
commanded  by  canals  from  Truckee  River.  Lying  along  the  foot- 
hills to  the  north  and  northeast  of  the  town  of  Reno,  and  in  the  Lem- 
mons,  Prosser,  Spanish  Springs,  and  Warm  Springs  valleys,  are  fine 
tracts  of  sagebrush  land,  aggregating  about  75,000  acres,  which  are 
within  reach  of  the  Truckee's  waters.  On  the  lower  stretches  of  the 
river,  in  the  canyon  below  the  Reno  Valley  and  in  the  vicinity  of 
Wadsworth  and  Pyramid  lakes,  are,  approximately,  30,000  acres  of 
good  land,  about  20,000  acres  of  which  are  embraced  in  the  Pyramid 
Lake  Indian  Reservation,  while  to  the  east  and  southeast  of  Wads- 
worth,  but  over  a  low,  flat  divide  from  which  the  drainage  is  toward 
Carson  River,  and  including  a  part  of  the  Lower  Carson  or  Carson 
Sink  Valley,  are  more  than  100,000  acres  which  can  be  reached  by 
canals  from  Truckee  River. 

Besides  these  there  are  not  less  than  3,000  acres  of  land  alon^  the 
foothills  bordering  the  Reno  Valley,  to  the  south  of  the  river,  1,345 
acres  of  which  are  already  irrigated,  which  can  be  supplied  with  water 
from  the  numerous  small  streams  which  flow  down  from  the  northern 
part  of  the  Tahoe  Range;  while  still  farther  south,  in  the  Steamboat, 
Pleasant,  and  Washoe  valleys,  are  more  than  12,000  acres  of  good 
land  which  could  be  reached  by  ditches  from  Steamboat  Creek  and 
the  streams  flowing  into  the  Washoe  Valley  from  the  west.  The  lat- 
ter, however,  being  beyond  the  reach  of  the  stored  water  under  con- 
sideration, and  no  study  of  the  supply  for  their  irrigation  having 
been  made,  are  left  out  of  the  estimates  of  irrigation  possibilities.  It 
is  believed  that,  reenforced  and  regulated  by  storage  reservoirs,  the 
water  supply  will  be  sufficient,  not  only  to  maintain  the  flow  of 
Truckee  River  at  a  minimum  of  300  second-feet,  but  with  economical 
methods  of  distribution  and  application,  to  properly  irrigate  219,CK)0 
acres  of  the  foregoing  lands,  as  follows: 

Acres. 

From  small  tributaries  south  of  river 3,000 

In  the  Reno  Valley,  from  Truckee  River 43,000 

On  foothills  north  of  Truckee  River,  and  in  the  Lemmons,  Pros- 
ser ,  Warm  Springs ,  and  Spanish  Springs  valleys 75, 000 

Below  the  Reno  Valley  and  north  of  Wadsworth 24, 000 

East  and  southeast  of  Wadsworth 75,000 

Total 219,000 

OWNERSHIP  OF  LANDS. 

No  attempt  was  made  to  ascertain  in  detail  the  ownership  of  all  of 
the  lands  included  in  the  foregoing  table,  but  from  the  maps  in  the 
United  States  land  office  and  in  the  offices  of  the  assessoraof  Washoe, 
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Lyon,  Churchill,  and  Storey  counties,  in  Nevada,  in  which  the  lands 
are  situated,  the  following  general  information  was  obtained : 

All  of  the  lands,  except  about  9,000  acres  in  the  northern  end  of  the 
Warm  Springs  Valley  and  perhaps  a  part  of  those  ir  the  Carson  Sink 
Valley,  are  within  the  limits  of  the  grant  to  the  Central  Pacific  Rail- 
road Company,  and  consequently  half  of  them — the  odd-numbered 
sections — are,  or  originally  were,  the  property  of  that  company.  The 
42,000  acres  in  the  Reno  Valley  are  all  in  private  ownership,  as  are 
also  the  3,000  acres  of  foothill  lands  south  of  Truckee  River. 
Of  the  75,000  acres  of  irrigable  lands  north  of  Truckee  River,  not 
more  than  20,000  acres  still  remain  the  property  of  the  Government, 
the  rest  being  in  private  ownership  or  the  property  of  the  railroad 
company.  The  title  to  the  land  in  the  vicinity  of  Wadsworth  is 
approximately  as  follows: 

Acres. 

Pablic  domain 87,000 

Pyramid  Lake  Indian  Reservation _ 20, 000 

Central  Pacific  Railroad  grant 87,000 

Private  indi vidnals 5 ,  000 

Total 99,000 

Thus  it  appears  that,  of  the  total  area  which  it  is  estimated  can  be 
irrigated,  about  25  per  cent,  or  less  than  60,000  acres,  still  belongs  to 
the  public  domain. 

DUTY   OF  WATER. 

Under  present  methods  of  irrigation  in  the  basin  of  the  Truckee, 
especially  in  the  Reno  Valley,  where  a  large  portion  of  the  lower  lands 
have  been  converted  into  marshes,  the  duty  of  wat«r  is  extremely  low, 
averaging,  probably,  not  more  than  50  acres  to  the  cubic  foot  per 
second.  It  is  certain,  however,  that  this  can  at  least  be  doubled,  so  in 
making  an  estimate  of  irrigation  possibilities  with  the  available  water 
supply,  1  second-foot  of  water  measured  in  the  river  is  allowed  for 
each  100  acres  in  the  Reno  Valley,  or  420  cubic  feet  per  second  for 
42,000  acres.  These  lands  in  the  main  comprise  soils  of  a  clayey  and 
loamy  nature,  varying  in  depth  from  a  little  more  than  a  foot  to  4  or 
5  feet,  underlain  by  gravel  and  bowlders;  and  as  the  grades  are  gen- 
erally heavy  the  water  sinking  through  the  surface  stratum  drains  off 
very  rapidly. 

In  the  valleys  to  the  north  of  Truckee  River  and  in  the  neighbor- 
hood of  Wadsworth  the  soils  are  of  a  different  character,  and  the  duty 
of  water  will  be  higher.  For  the  Lemmons,  Warm  Springs,  Spanish 
Springs,  and  Prosser  valleys  an  average  duty  of  150  acres  to  the  second- 
foot  is  estimated,  after  making  allowance  for  losses  in  transit  through 
the  main  canals.  On  the  mesa  north  of  Wadsworth,  which  is  par- 
tially drained  by  deep  ravines  and  borders  Truckee  River,  whose 
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channel  is  from  50  to  200  feet  below  the  irrigable  lands,  the  dut}-  is 
estimated  at  120  acres  to  the  second-foot.  To  the  east  of  Wadsworth 
and  in  the  Carson  Sink  Valley  an  average  of  150  acres  to  the  second- 
foot  is  believed  to  be  a  fair  duty,  assuming  reasonable  economy  in  the 
application  of  the  water.  In  each  of  the  last  two  cases  it  is  assumed 
that  the  water  will  be  measured  where  taken  out  from  the  main  canals. 

QUANTITY  OP  WATER  REQUIRED  AND  AVAILABLE. 

To  supply  75,000  acres  of  land  to  the  north  of  Truckee  River  it  will 
be  necessary  to  construct  a  canal  of  sufficient  cax)acity  to  divert  550 
cubic  feet  per  second,  it  being  assumed  that  50  second-feet  will  be 
lost  in  transit. 

The  main  canal  to  supply  99,000  acres  in  the  vicinity  of  Wadsworth 
must  have  a  capacity  of  750  cubic  feet  per  second,  or  50  seeond-f eet 
in  excess  of  the  requirements  of  the  land  to  be  served,  in  order  to 
provide  for  losses  in  the  main  canals.  It  must  not  be  understood 
that  the  50  second-feet  allowed  in  each  case  will  represent  the  entire 
loss  from  the  main  canals  referred  to,  but  when  it  is  remembered  that 
probably  not  more  than  70  or  80  per  cent  of  the  total  area  assumed  to  be 
supplied  with  water  will  be  actually  under  irrigation  during  any  season, 
this  allowance  in  fixing  the  canal  capacities  appears  to  be  sufficient. 

For  the  supply  of  42,000  acres  of  land  in  the  Reno  Valley,  with  the 
duty  assumed,  420  cubic  feet  per  second  will  be  diverted  from  the 
river.  * 

The  water  supply  of  these  lands  will  be  derived  from  the  main 
Truckee  River,  supplemented  by  that  which  will  be  stored  in  the 
seven  reservoirs  situated  above  the  town  of  Verdi,  in  the  State  of 
California,  which  will  discharge  directly  into  it.  The  irrigation  sea- 
son in  this  region  is  generally  considered  to  begin  about  April  1  and 
to  end  about  September  1,  but  in  the  lower  portion  of  the  basin  some 
water  can  be  used  with  profit  during  the  month  of  March  and  some 
will  be  required  for  garden  irrigation  later  than  September  1. 

From  the  foregoing,  from  a  study  of  the  records  of  stream  discharge 
given  on  previous  pages  of  this  report,  and  from  the  storage  possibili- 
ties, the  following  table,  showing,  by  months,  the  probable  mean 
available  flow  of  Truckee  River  at  Floriston  during  the  driest  year 
(after  deducting  the  proportion  which  will  be  held  back  by  reservoirs), 
the  total  mean  quantity  which  will  be  required  for  irrigation  and  for 
power  purposes,  the  mean  quantity  expected  to  return  to  the  river 
by  seepage  above  Vista,  the  mean  flow  required  at  Floriston,  which, 
added  to  the  seepage  water  during  the  irrigating  season,  will  supply 
all  requirements,  and  the  volume  which  must  be  drawn  from  the 
reservoirs  to  maintain  the  required  flow  at  Floriston,  has  been 
compiled. 
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Table  showing  quantity  of  water  required  and  available. 


Month. 


January.... 
February  . 

March , 

April 

M[ay 

June 

July 

August 

September 
October ... 
November 
December. 


Total  necessary  to  draw  from  reservoirs 
Total  net  capacity  of  reservoirs 


Mean  availa- 
ble dis- 
charge of 
Truckee 
River  at 
Floriston 
(dry  years). 

Total  mean 

Mean  vol- 

quantity of 
water  re- 

ume of 
seepage  or 

Mean  flow 
required 

quired  for 

irrigation 

and  power. 

Sec.-ft. 

return 

water  at 

Vista. 

at 
Floriston. 

Sec.-ft. 

Sec.-ft. 

Sec.-ft. 

225 

800 

50 

800 

200 

800 

50 

800 

4S0 

400 

75 

400 

700 

1,100 

100 

1,000 

1,200 

1,720 

120 

1,600 

600 

1,750 

150 

1,600 

200 

1,400 

200 

1,200 

150 

1,100 

200 

900 

150 

600 

150 

400 

800 

800 

100 

800 

280 

300 

60 

800 

2^ 

800 

50 

800 

Amount 
necessary 

to  draw 

from 

reservoirs. 


Sec 


t- 


100 

00 

800 

400 

1,000 

1,000 

750 

260 

00 

20 

75 


Acre-ft. 

4,61:2 

5,5)4 

000 

17,851 

24,5»5 

50,505 

61,489 

46,117 

14,876 

000 

!   1,190 

4,612 


240,401 
288,767 


Reserve  capacity  of  reservoirs  providing  a  margin  of  safety \    48,386 
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During  the  year  1889-90  a  line  was  run  from  Truckee  River,  ^ 
beginning  near  Clarks  station,  on  the  Central  Pacific  Railroad,  which 
demonstrates  the  feasibility  and  furnishes  the  basis  for  approximate 
estimates  of  cost  of  delivering  water  to  the  lands  in  the  vicinity  of 
Wadsworth.  This  survey,  with  later  ones  made  by  Mr.  T.  K.  Stew- 
art, C.  E.,  supply  the  data  for  the  estimates  herein  contained.  In 
1892  the  author  and  Mr.  Morris  Hacker,  C.  E.,  nowof  Chevy  Chase,  Md., 
made  surveys  for  and  estimates  c^'cost  of  a  canal  from  a  point  in 
Truckee  River,  where  the  Floriston  Pulp  and  Paper  Company  now 
diverts  the  water  for  the  operation  of  its  mills,  to  the  divide  between 
the  Reno  and  the  Lemmons  valleys,  with  branches  thence  to  distribute 
water  to  the  other  valleys  lying  to  the  north  of  the  river.  This  was 
then  known  as,  and  will  here  be  designated,  the  Truckee  River  High- 
line  canal.  To  supply  water  to  the  lands  in  the  Reno  Valley  and  the 
Truckee  Meadows  several  of  the  existing  canals  can  be  employed, 
notably  the  Highland  canal  on  the  north  and  the  Steamboat  canal  on 
the  south  side  of  the  river. 

No  data  are  at  hand  concerning  canals  or  ditches  required  for  the 
delivery  of  water  from  the  small  creeks  to  the  foothill  lands  south  of 
Truckee  River,  nor  for  distributing  purposes  in  the  Washoe  Valley 
and  on  Steamboat  Creek.  In  neither  case,  however,  will  these  be  of 
great  magnitude,  nor  will  their  construction  be  expensive. 

TRUCKEE  RIVER  HIGHLINE  CANAL. 

As  previousl}'  stated,  the  survey  of  this  canal  line  was  made  in  1892. 
It  was  designed  to  head  in  the  left  bank  of  Truckee  River  at  the 
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place  where  the  diversiou  dam  of  the  Floriston  Pulp  and  Paper  Com- 
pany has  since  been  constructed.  From  that  point  the  line  as  sur- 
veyed runs  in  a  general  northerly  direction — nearly  all  the  way  along 
precipitous  and  rocky  mountain  sides — for  a  distance  of  about  12  miles, 
to  a  point  west  of  the  town  of  Yerdi,  where  it  turns,  crosses  Dog  Valley 
Creek,  and  runs  in  a  general  direction  a  little  north  of  east,  over  less 
precipitous  and  rocky  ground,  to  the  divide  between  the  Reno  and  the 
Lemmons  valleys,  a  total  distance  of  163,950  feet,  or  a  little  more  than 
31  miles.  In  its  course  the  line  traverses  a  great  deal  of  ground — 
about  10  miles  in  the  aggregate,  more  than  8  miles  of  which  are  al>ove 
Dog  Valley  Creek — ^through  which  the  construction  of  a  water-tight 
canal  would  be  so  expensive  that  it  was  decided  to  use  lumber  flumes, 
to  be  built  on  benches  cut  in  the  mountain  side,  it  being  estimated 
that  the  interest  on  the  additional  cost  of  a  canal  through  this  ground 
would  at  least  maintain  the  flumes.  Besides  this,  the  line  traversing 
the  mountain  sides  crosses  numerous  lateral  drainage  lines  which 
would  be  passed  by  means  of  flumes  supported  on  timber  trestles. 
Dog  Valley  Creek,  a  little  more  than  14  miles  from  the  head  of  the 
canal,  flows  in  a  deep  canyon,  which  it  is  proposed  to  cross  by  means 
of  a  double  line  of  pressure  pipes  66  inches  in  diameter  and  about 
1,700  feet  in  length.  There  are  nine  tunnels  on  the  line,  varying  in 
length  from  150  to  2,200  feet  and  aggregating  8,312  feet.  The  grades 
on  which  the  canal  is  designed  to  be  constructed,  also  its  dimensions, 
vary  with  the  character  of  the  ground,  as  follows:  Canal  in  earth  on 
comparatively  flat  sloi)es,  grade  0.4  in  1,000,  bed  width  16  feet,  top 
width  30  feet,  depth  of  water  7  feet;  canal  in  rocky  or  clayey  soil, 
generally  on  steeper  hillsides,  grade  0.6  in  1,000,  bed  width  16  feet, 
top  width  23  feet,  depth  of  water  7  feet;  tunnels,  grade  1.25  in  1,00(), 
width  15  feet  to  a  height  of  7  feet,  with  arched  roof,  crown  of  arch  lU 
feet  high;  flumes,  grade  0.6  in  1,000,  inside  dimensions  12  feet  wide 
by  7.5  feet  deep,  depth  of  water  7  feet.  The  estimated  capacity  is  550 
cubic  feet  i)er  second. 

BRANCH  CANALS. 

From  the  lower  terminus  of  the  main  canal  just  described  surveys 
were  made  of  two  main  branch  lines,  one  to  the  west,  known  as  Branch 
canal  No.  1,  around  the  south  and  west  sides  of  the  Lemmons  Valley, 
to  supply  about  17,000  acres  of  land  in  that  valley,  having  a  total 
length  of  24  miles  and  a  capacity  at  its  head  of  130  second-feet;  the 
other,  Branch  canal  No.  2,  designed  to  supply  about  53,000  acres  in 
the  Lemmons,  Prosser,  Si>anish  Springs,  and  Warm  Springs  valleys, 
was  located  around  the  east  side,  a  distance  of  21  miles,  to  the  head 
of  a  canyon  leading  to  the  valley  last  mentioned,  its  capacity,  where 
it  leaves  the  main  canal  to  be  400  cubic  feet  per  second.  Both  of 
these  lines  were  run  on  a  grade  of  0.6  in  1,000. 

The  foothill  lands  between  the  Nevada-California  boundary  and  the 
terminus  of  the  main  line,  comprising  about  5,000  acres,  can  be  sup- 
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plied  directly  from  the  main  canal.  No  attempt  was  made  to  locate 
the  minor  ditches  for  the  distribution  of  water  from  the  main  canals, 
but  with  a  few  exceptions  these  would  be  entirely  in  earth  and  quite 
easy  and  cheap  of  construction. 

The  surveys  of  this  canal  system,  especially  of  the  main  diversion 
line  from  Truckee  River  to  the  divide  north  of  the  Reno  Valley,  were 
made  with  all  the  care  and  attention  to  details  deemed  requisite  for 
the  final  location  of  so  important  a  work,  and  the  estimates,  of  which 
only  a  summary  is  here  given,  embraced  as  close  a  classification  of 
the  material  to  be  excavated  as  could  be  made  in  advance  of  actual 
construction.  The  prices  ranged  from  a  minimum  of  12  cents  per 
cubic  yard  for  earth  to  a  maximum  of  90  cents  for  solid  rock  in  open 
cuts.  The  estimates  for  tunneling  ranged  from  $10  to  $25  per  foot. 
So  far  as  could  be  judged,  the  material  to  be  encountered  in  the  tun- 
nels is  nearly  all  comparatively  soft  rock,  but,  as  evidenced  by  tunnels 
ab*eady  in  existence  through  similar  material,  is  of  such  character  that 
it  would  rarely  require  timbering  or  other  support.  In  making  up  the 
estimates  an  allowance  of  15  per  cent  was  made  in  all  cases  for  engi- 
neering and  contingencies.  Following  is  the  estimate  of  cost  of  this 
canal  s\'stem,  being  a  slight  modification  of  that  made  in  1892,  to  fit 
somewhat  altered  conditions: 

Estimate  of  cost  of  proposed  Truckee  River  Highline  canal,  branch  canals,  and 

distributing  ditches. 
Main  canal: 

Dam  and  regulating  gates $10, 000 

Canal  excavation  _ _ 216, 000 

Nine  tnnnels,  8,312  feet 117,000 

Flmnes,  5,000  M  feet  B.M..  at  $28 140,000 

Dog  Valley  Creek  inverted  siphon,  1,700  feet 27,000 

$510,000 

Branch  canal  No.  1 __ 46,000 

Branch  canal  No.  2. 104,000 

Minor  distributing  ditches 90,000 

Total 750,000 

The  cost  per  acre  for  delivering  water  to  75,0()0  acres  of  land  is  $10. 

LOWER  TRUCKEE   CANAL. 

The  Lower  Truckee  oanal  line,  surveyed  by  the  engineers  of  the 
United  States  Irrigation  Survey  in  1889-00,  and  already  referred  to, 
was  designed  to  take  water  from  near  the  crest  of  a  dam  across  the 
river  and  about  50  feet  above  its  bed.  The  location  of  tliis  proposed 
dam  is  about  3  miles  below  C'larks  station,  on  the  Central  Pacific 
Railroad.  In  order  to  obviate  the  necessity  for  this  high  dam,  which 
would  be  ver}'  expensive,  and  yet  gain  the  required  elevation  to  com- 
mand all  of  the  irrigable  lands,  the  writer  proposes  a  canal  to  head  in 
the  right  bank  of  the  river  a  short  distance  above  Clarks  station, 
about  4  miles,  by  the  canal  route,  westerly  from  the  site  of  the  dam 
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first  mentioned;  from  that  point  the  line  to  follow  along  the  moun- 
tain side,  close  to  the  river,  for  a  distance  of  about  10  miles,  to  a  point 
approximately  5  miles  above  the  town  of  Wadsworth,  where  it  would 
divide  into  two  main  branches,  designated  A  and  B.  Up  to  that  point 
the  main  canal  would  have  a  uniform  grade  of  0.4  in  1,000,  a  sectional 
area  of  205  square  feet,  and  a  carrying  capacity  of  750  second-feet. 

Branch  canal  A,  designed  to  supply  the  lands  southeast  of  Wads- 
worth,  to  continue  along  the  mountain  side  to  the  south  of  the  river 
for  about  7  miles,  to  a  point  east  of  south  from  Wadsworth,  where  it 
would  enter  the  plain;  thence  to  run  in  an  easterly  direction  about 
13  miles,  to  the  edge  of  Carson  Sink  Valley.  This  line  was  run  on  a 
grade  of  0.4  in  1,000,  the  canal  to  have  a  sectional  area  of  160  square 
feet  and  a  capacity  of  525  second-feet  for  the  first  10  miles,  after  which 
its  sectional  area  and  carrying  capacity  would  diminish  as  lateral 
ditches  branch  off  from  it. 

Branch  canal  B  would  run  northward  from  the  terminus  of  the  main 
canal,  crossing  Truckee  River  b}^  an  inverted  siphon  66  inches  in 
diameter,  and  extending  to  Pyramid  Lake.  It  would  have  a  total 
length  of  about  24  miles,  and  would  furnish  water  to  aboat  24,000 
acres  of  land  lying  west  and  north  of  Wadsworth,  Except  in  the  pipe 
line  across  the  river,  where  the  hydraulic  grade  is  3  in  1,000,  this  line 
is  designed  to  be  run  on  a  uniform  grade  of  0.3  in  1,000.  ITie  sec- 
tional area  and  capacity  at  the  head  are  90  square  feet  and  225  second- 
feet,  respectively,  but  these  would  be  gradually  diminished  to  the 
north. 

The  main  distributing  canals  would  be  entirely  in  earth  and  cheap 
of  construction.  While  no  surveys  have  been  made  to  furnish  data 
for  an  estimate  of  their  cost,  it  is  believed  that  it  will  not  exceed  80 
cents  to  the  acre  of  irrigable  land. 

The  following  pi*eliminary  estimate  of  the  cost  of  the  canal  system 
has  been  prepared : 

Estimate  of  cost  of  proposed  Lower  Truckee  canal  system, 

10  miles  of  main  canal,  with  headworks $144, 000 

Branch  canal  A,  20  miles 130,000 

Branch  canal  B,  24  miles 52.000 

Inverted  siphon  of  branch  canal  B 30,000 

Minor  distributing  canals 80. 000 

Total - 416,000 

Engineering  and  contingencies  are  provided  for  in  this  estimate,  as 
in  that  of  the  Ilighline  canal. 

POSSIBLE  USES  OF  WATER  FOR  POWER  DEVELOPMENT, 

It  has  been  shown  that  the  minimum  discharge  of  Truckee  River 
at  Truckee  can  be  maintained  at  110  second-feet  and  at  Floriston  at 
300  second-feet,  the  tributary  streams  entering  between  the  two  points 
(the  principal  of  which  is  the  Little  Truckee,  at  Boco)  helping  to  make 


TAYLOR.]      NECESSITY    FOR   NATIONAL   CONTROL   OF   WATER. 


85 


up  the  greater  volume.  Below  Floriston  there  are  a  number  of  small 
streams  entering  the  river,  which  will  still  further  increase  its  flow, 
SO  that  the  discharge  will  probably  never  fall  below  300  second-feet 
between  Floriston  and  the  head  of  the  Highland  ditch,  about  1^  miles 
below  Verdi.  From  that  point  to  Reno  an  average  minimum  flow  of 
not  less  than  250  cubic  feet  per  second  can  be  relied  upon,  for  not 
more  than  50  second-feet  will  be  required  by  the  intervening  irriga- 
tion canals  during  the  low-water  periods.  Below  Reno,  as  far  as 
Vista,  the  grade  being  comparatively  light,  no  estimate  of  power  pos- 
sibilities will  be  made.  From  Vista  to  Clarks  station  the  minimum 
discharge  of  the  river  will  probably  be  in  excess  of  300  second-feet, 
but  that  volume  is  taken  in  order  to  be  on  the  side  of  safety.  On  this 
basis  the  following  table,  which  fairly  exhibits  the  possibilities  for 
power  development  on  Truckee  River,  has  been  prepared : 

Possible  power  development  on  Truckee  River, 


Between— 


Truckee  and  Boca 

Boca  and  Floriston 

Floriston  and  Mystic 

Mystic  and  Hi&rnland  ditch 
Highland  ditch  and  Reno. . 
Vista  and  Clarks  station . .. 


Total 

Power  now  utilized  between  above  points. 

Total  possible  and  undevelojied 


Miles. 

9.0 

4.5 

2.0 

19.5 

10.0 

12.0 


Minimum 
water 

Total 
fall 

supply. 

Sec.'ft. 

Feet. 

110 

800 

250 

200 

800 

148 

800 

410 

250 

280 

800 

250 

Available 
fall. 


Feet. 
250 
150 
186 
800 
220 
180 


Actual 

power,  80 

pier  cent  of 

theoretic. 


H.P. 

2,500 

8,400 

a  3. 700 

68,200 

{>  5,000 

4,900 


27,700 
4,100 


28,600 


a  Utilized. 


h  Two  hundred  horsepower  utilized. 
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Since  almost  the  entire  water  supply  of  Truckee  River  comes  from 
the  upper  portion  of  the  basin,  the  major  part  of  which  is  in  Califor- 
nia, and  the  irrigable  lands  are  all  in  the  lower  portion,  within  the 
State  of  Nevada,  it  follows  that  the  users  of  the  water  for  irrigation 
purposes  can  never  have  entire  control  of  the  source  of  their  supply, 
though  such  control  is  vital  to  the  ultimate  prosperity,  and  it  maj^  be 
said  to  the  very  existence,  of  communities  dependent  upon  irrigation. 
If  the  irrigation  of  these  lands  be  undertaken  by  private  enterprise 
or  u}'  the  State  of  Nevada,  it  is  certain  that  sooner  or  later  interstate 
complications  will  arise  which  may  result  in  at  least  the  partial 
destruction  of  all  that  may  be  accomplished.  It  is  a  problem,  there- 
fore, with  which  the  National  Government  only  is  competent  to  cope. 
So  it  is  recommended  that  the  entire  upper  portion  of  the  Truckee 
Basin  be  segregated  into  a  national  forest  and  water  reserve  and  the 
waters  be  dedicated  to  industrial  and  irrigation  purposes  within  the 
basin  and  upon  such  lands  immediately  adjacent  thereto  as  can  be 
supplied. 


86  WATER   STORAGE    IN   THE   TRUCKEE    BASIN.  [NO.Cf^. 

GENERAL  CONCLUSIONS  AND  RECOMMENDATIONS. 

(1)  It  is  feasible  to  construct  in  the  upper  portion  of  the  Truekee 
Basin  seven  storage  reservoirs  with  gross  and  net  capacities  as  fol- 
lows : 

Cost  and  capacities  of  proposed  reservoirs  in  the  Truekee  Basin. 


Name  of  reservoir.  Gross 


Net  capac- 
ity (can         Coat, 
capacity,    be  drawn   complete, 
annually). 


Acre-feet. 

LakeTahoe 745,400 

DonnerLake I  26,900 

Independence  Lake '  11,725 

Twin  Valley ■  7,818 

Little  Truekee '  20,540 

HenneasPass 17,000 

DogVaUey 6,785 


Total SS,168 

I 


Acre-feet. 

200,000  I         |4e.731 


26,900  <  86,746 

11,725  I  33.971» 


7.818  I  41,195 

20,540  61.830 

16,000  i  47.575 

5,785  '  aS,!^ 


288,768  ,         3S3.SS 


(2)  The  watersheds  tributary  to  the  reservoirs  mentioned  yield 
suflicient  wat^r,  even  in  seasons  of  minimum  precipitation,  as  that 
of  1800  and  1000,  to  fill  each  of  them. 

(3)  The  wat^r  stored  in  the  reservoirs  mentioned,  if  employed 
to  supplement  the  ordinary  flow  of  Truekee  River  and  used  with 
moderate  economy,  is  sufficient,  even  in  .dry  years,  to  irrigate  185,11»> 
acres  of  land  in  excess  of  that  now  watered,  or  a  total  of  210,000  acres, 
and  maintain  the  minimum  discharge  of  Truekee  River  at  300  cubic 
feet  per  second  above  Reno  and  Clarks  station. 

(4)  It  is  feasible,  by  utilizing  the  foregoing  minimum  dischai'ge 
of  Truekee  River,  t^  develop  between  Truekee  and  the  head  of  the 
Lower  Truekee  canal  at  CUarks  station  over  20,000  horsepower  in 
excess  of  that  now  developed. 

(5)  It  is  feasible  to  construct  an  irrigating  canal  having  a  capacity 
of  550  second-feet,  leading  from  Truekee  River  near  Floriston,  Cal., 
to  supply  75,000  acres  of  arable  lands  above  and  to  the  north  and 
east  of  Reno,  at  a  cost,  including  headworks  and  the  main  branches 
and  distributaries,  of  l?75U,000. 

((3)  It  is  feasible  to  construct  a  canal  having  a  capacity  of  750 
cubic  feet  per  second  on  the  south  side  of  Truekee  River  from  above 
Clarks  station  to  a  short  distance  above  Wads  worth,  where  a  branch 
with  L*25  second-feet  capacity  can  be  taken  across  the  river  by  pres- 
sure pipes  and  be  led  northward  toward  Pyramid  Lake,  while  the 
inain  branch,  with  a  capacity  of  525  second-feet,  can  be  continued  to 
the  southeast  and  east  of  Wadsworth,  the  two  branches  supplying 
water  to  00,000  acres  of  land,  about  30,000  acres  of  which  are  in  the 
Truekee  River  Basin  (more  than  20,000  acres  of  this  being  in  the 
Pyramid  Lake  Indian  Reservation)  and  60,000  acres  in  the  basin  of 
Carson  River  (approxifnately  5(),(M)0  acres  of  this  being  in  the  Carson 
Sink  Valley);  and  the  cost  of  this  canal  system,  including  the  prin- 
cipal distributing  branches,  will  probably  be  about  84.20  for  each  acre 
comnuiuded,  or  a  total  of  8410,000. 
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(7)  The  entire  upper  portion  of  the  Truckee  River  Basin,  embracing 
all  of  the  drainage  area  above  the  town  of  Verdi,  and  the  north  and 
east  slopes  of  the  Tahoe  Range,  should  be  set  aside  as  a  forest  and 
water  reserve  or  a  national  park. 

(8)  The  Lake  Tahoe  dam  should  be  built  as  the  first  step  in  the 
storage  of  water  on  the  Truckee,  and  all  private  rights  in  the  other 
reservoir  sites  described  should  be  acquired  by  the  Government,  so 
that  when  the  time  for  their  utilization  arrives  thei^  will  be  no  obsta- 
cles in  the  way  of  their  construction. 

(9)  The  portion  of  the  public  domain  which  can  be  irrigated  from 
the  stored  waters  of  Truckee  River  should  be  withdrawn  from  entiy, 
and  after  being  provided  with  a  system  of  canals  for  the  delivery  of 
water  should  be  offered  for  sale  at  a  price  commensurate  with  the 
cost  of  their  reclamation  as  irrigable  land-s  with  water  rights. 

(10)  Measurements  of  stream  discharge  and  evaporation  in  the  basin 
of  the  Truckee  should  be  continued  at  important  points,  to  supply 
more  complete  and  reliable  data  on  the  water  supply. 

FINANCIAL  SUMMAl^Y. 

Summarizing,  the  estimated  cost  of  the  projected  storage  works  is 

as  follows : 

Summary  of  cost  of  storage  works. 

Seven  reservoirs  _ $353, 233 

Truckee  River  Highline  canal  system 750, 000 

Lower  Truckee  canal  system 416, 000 

Total 1,519,232 

There  are  185,116  acres  of  land,  public  and  private,  which  would  be 
irrigated  by  these  works  in  addition  to  the  area  already  watered. 
Assuming  that  7,116  acres,  or  7,616  acres  including  the  500  acres 
already  under  irrigation,  be  irrigated  for  the  Piute  Indians — an  area 
believed  to  be  ample  for  the  sustenance  of  that  tribe  without  cost  to 
the  Government — there  remain  178,000  acres  to  sustain  the  cost  of 
these  irngation  works,  making  the  necessary  charge  per  acre  for  water 
rights  18.50.  It  is  believed  that  these  water  rights  and  the  remaining 
public  lands  could  be  sold  at  that  rate  within  a  very  few  yeai's.  The 
actual  value  of  178,000  acres  of  land  with  water  rights  would  be  not 
less  than  $30  an  acre,  or  a  total  of  §5^34:0,000.  The  increase  in  the 
value  of  town  property  which  would  necessarily  follow,  and  the  value 
of  the  water  power  made  available,  all  of  which  would  be  ^^ithout 
expense  to  the  public,  can  not  here  be  estimated. 

AVhile  the  construction  of  the  Lake  Tahoe  dam  is  recommended  as 
th3  first  step  in  the  storage  of  water  on  the  Truckee,  it  must  not  be 
forgotten  that  in  order  to  utilize  the  stored  waters  a  system  of  main 
canals,  costing  not  less  than  $416,000  for  one  or  §750,000  for  the  other, 
must  first  be  provided,  and  that  without  such  canals  to  deliver  the 
water  to  irrigable  lands  the  construction  of  the  Tahoe  or  any  other 
reservoir  is  useless. 
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LETTER  OF  TRANSMITTAL. 


Department  op  the  Interior, 
United  States  Geological  Survey, 

Division  of  Hydrography, 
Washington,  D.  C,  April  11,  1902. 
SiB:  I  have  the  honor  to  transmit  herewith  a  manuscript  prepared 
by  Mr.  H.  A.  Pressey,  on  the  water  powers  of  the  State  of  Maine, 
and  to  request  that  it  be  published  in  the  series  of  Water-Supply  and 
Irrigation  Papers.  For  a  number  of  years  data  concerning  the 
streams  of  this  State  have  been  collecting  in  this  division,  largely 
through  the  courtesy  of  engineers  in  charge  of  water-powei'-develop- 
ment  projects,  and  there  has  been  a  steadily  increasing  demand  for  a 
more  complete  study  of  the  conditions.  This  culminated  in  an  offer 
of  cooperation  in  field  work,  made  semiofficially  through  Mr.  W.  T. 
Haines  (of  the  governor's  council),  of  Waterville,  Me.,  and  as  a  con- 
sequence active  field  work  was  begun  in  the  year  1901.  In  order  to 
obtain  a  full  grasp  of  the  problem,  and  to  provide  a  guide  for  future 
operations,  as  well  as  to  give  immediate  information  of  what  is 
already  known,  Mr.  Pressej'^  has  brought  together  in  compact  form 
the  data  obtained  from  various  sources,  and  presents  them  herewith. 
It  is  planned  to  supplement  this  report  by  annual  or  periodical  state- 
ments of  the  flow  of  the  streams  and  the  developments  which  have 
taken  place,  pointing  out  at  the  same  time  the  opportunities  for  an 
increased  employment  of  water  in  various  industries. 

Very  respectfully, 

F.  11.  Newell, 

Hydrographer  in  Charge, . 

Hon.  Charles  D.  Walcott, 

Director  United  States  Geological  Survey, 
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WATER  POWERS  OF  THE  STATE  OF  MAINE. 


By  Henry  A.  Pressey. 


INTROBUCTION. 

Two  gre^t  resources  of  the  State  of  Maine  stand  preeminent;  (1) 
Its  water  powers,  which  are  unrivaled  in  the  United  States,  and  (2)  its 
forests,  which  still  cover  vast  areas.  It  seems  remarkable  that  so 
little  has  been  done  to  study  or  protect  either  of  these.  The  value 
of  hydrographic  investigations  for  ascertaining  knowledge  of  the  fall 
and  flow  of  streams  and  of  the  possibilities  of  increased  storage  of 
water  has  been  recognized  by  manj-  Statues  of  the  Union  as  well  as  by 
the  National  Government.  Many  of  the  States  are  now  cooperating 
with  the  Government,  through  the  United  States  Geological  Survey, 
in  the  study  of  their  water  resources,  and  within  the  last  few  j^eare 
investigation  of  forest  conditions  has  been  placed  upon  a  scientific 
basis,  and  great  strides  have  been  made  toward  a  betterment  of  con- 
ditions in  and  the  preservation  of  the  forest  lands  throughout  the 
country. 

Many  years  ago  it  was  prophesied  of  Maine  that  "as  its  indus- 
tries develop  its  water  power  must  receive  increased  attention."  Up 
to  this  time,  however,  the  studies  of  its  water-power  resources  have 
been  meager  and  incomplete. 

The  report  by  Walter  Wells  on  the  water  power  of  the  State,  made 
in  accordance  with  an  act  of  the  State  legislature,  and  published  in 
1869,  was  an  excellent  contribution  to  the  available  knowledge  on  the 
subject.  In  Volume  XVI  of  the  Tenth  United  States  Census  (1880) 
Prof.  George  F.  Swain  described  with  much  detail  the  water  powers 
of  the  State,  and  in  the  Nineteenth  Annual  Report  of  the  United 
States  Geological  Survey,  Part  IV,  published  in  1899,  Prof.  Dwight 
Porter  brought  the  data  down  to  that  year,  adding  much  that  was 
new.  No  actual  measurements,  however,  of  either  the  fall  or  the 
flow  of  the  streams  were  made  for  these  reports,  which  were  compila- 
tions of  data  gathered  from  widely  scattered  sources,  supplemented 
b}'  estimates  based  thereon.  Although  these  reports  were  of  great 
value,  they  should  be  extended  and  supplemented  by  investigations 
in  the  field,  by  measurements  of  flow,  fall,  and  jjrecipitation,  and  by 
studies  of  the  possibilities  of  increasing  the  lake  storage.  Informa- 
tion in  regard  to  the  flow  of  the  streams  is  available  in  only  a  few 
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cases,  and  in  those  cases  only  because  of  the  individual  efforts  of 
wat*?r-power  owTiers. 

With  the  object,  therefore,  of  acquiring  more  definite  information 
regarding  the  water  resources  of  the  State,  and  at  the  solicitation  and 
with  the  cooperation  of  a  number  of  the  mill  ownera,  in  the  summer 
of  1901  the  United  States  Greological  Survey  commenced  a  hydro- 
graphic  investigation  of  Maine.  Stations  were  Q3tablished  on  several 
of  the  large  rivers  and  their  tributaries — at  The  Forks  and  at  North 
Anson  on  the  Kennebec,  at  The  Forks  on  Dead  River,  at  North  Anson 
on  Carrabassett  River,  at  Roach  River  on  Roach  River,  and  at  Mon- 
tague on  Penobscot  River — and  additional  rain  gages  were  placed  in 
the  upper  parts  of  the  drainage  basins — at  The  Forks,  at  Roach  River, 
at  Northeast  Carrj-,  at  Jackman,  and  at  Wytopitlock.  This  work  la 
preliminary  to  more  complete  studies  in  the  near  future,  and  the 
following  paper  has  been  written  with  the  idea  of  assembling  such 
facts  as  are  known  in  regard  to  the  rivers.  Much  of  the  material  has 
been  taken  largely  from  the  publications  mentione<l,  and  quotations 
of  whole  paragraphs  have  been  made  whenever  thought  desirable. 
An  attempt  has  been  made  to  bring  the  datA  down  to  date,  and  the 
latest  obtainable  information  as  to  power  developed,  fall,  etc.,  has 
been  inserted  in  the  descriptions  of  the  various  streams.  It  is 
expected  tliat  during  the  summer  of  1902  the  investigations  will  be 
greatly  extended.  Descriptions  of  the  stations  recently  established 
by  the  Survey  will  be  found  in  Water-Supply  Paper  No.  75. 

The  writer  is  indebted  to  Mr.  George  Otis  Smith,  a  geologist,  of 
the  Unit/cd  States  Geological  Survey,  for  the  sketch  of  the  geology 
of  the  State. 

GEOJL.OGY. 

Introductory. — Geologic  conditions  greatly  influence  the  water 
resources  of  such  a  region  as  the  State  of  Maine.  The  present  con- 
figuration of  the  surface  and  the  rock  and  soil  composing  and  under- 
lying that  surface  are  the  product  of  past  processes,  the  record  of 
which  constitutes  the  geologic  history  of  the  area. 

For  the  purposes  of  a  brief  discussion  of  these  conditions,  which 
jdireetly  affect  the  water  powers  of  the  State  and  their  availability 
and  permanence  as  a  factor  in  industrial  activity,  the  geologic  history 
of  the  State  may  be  divided  into  two  parts,  the  first  covering  pre- 
Pleistocene  time  and  the  second  the  Pleistocene  period.  These  two 
time  divisions  differ  greatly  in  length,  but  not  greatly  in  their  bear- 
ing upon  the  water  powers.  The  pre-Pleistocene  comprises  all  time 
down  to  the  early  Glacial  epoch,  while  the  Pleistocene  includes  the 
time  when  a  glacial  ice  cap  covered  the  whole  area  of  the  State,  as 
well  as  the  following  final  retreat  of  the  ioe  and  general  sulwidence 
of  the  land.  To  the  pre-Pleistocene  belong  the  geologic  processes 
which  produced  the  rocks  from  which  the  present  surface  has  been 
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carved;  to  the  Pleistocene  belong  the  activities  by  which  this  surface 
has  been  in  large  part  modeled. 

Pre- Pleistocene  history. — Exact  knowledge  of  the  geology  of  the 
State  is  confined  to  a  few  localities,  where  the  rock  formations  have 
been  studied  in  detail  and  their  relations  and  age  have  been  deter- 
mined. A  considerable  area  of  fossiliferous  sandstones,  shales,  and 
limestones  in  the  northern  part  of  Somerset  and  Aroostook  counties 
has  been  shown  to  be  of  Silurian  and  Devonian  age,  and  with  these 
Paleozoic  sediment^ary  rocks  in  Aroostook  County  are  associated  vol- 
canic rocks. ^  In  the  central  portion  of  the  StAte  the  roofing  slates 
of  Monson,  Brownville,  and  other  localities  cover  large  areas.  Other 
argillaceous  rocks,  such  as  shales  and  schists,  occur  extensively,  and 
impure  limestones  and  calcareous  sandstones  are  common.  The 
abundance  of  granite  and  allied  igneous  rocks  in  the  central  and 
southern  portions  of  the  State  is  evidenced  by  the  many  localities 
where  these  rocks  are  quarried  for  local  use  and  for  shipment  to  other 
States.  On  the  coast  granite,  gneiss,  and  schists  of  various  kinds 
occur,  associated  with  limestone  and  other  sedimentary  rocks  at 
several  places. 

A  noticeable  characteristic  of  the  rocks  mentioned  as  exposed  in 
this  area  is  their  compactness  and  hardness.  In  general,  this  may  be 
attributed  to  their  age,  most  of  them  dating  back  probably  to  the 
Paleozoic,  and  some  perhaps  to  earlier  periods.  A  more  important 
factor  than  mere  age,  however,  is  the  alteration  that  the  rocks  have 
undergone.  In  the  ages  which  have  elapsed  since  their  deposition  they 
have  experienced  many  changes,  by  which  soft  shales  have  been  met- 
amorphosed into  crumpled  schists,  and  friable  sandstones  into  flint- 
like quartzites.  The  intrusion  of  large  masses  of  molten  granite  has 
doubtless  efl'ected  some  of  these  changes  in  the  surrounding  rocks, 
and  the  folding  and  elevating  of  the  horizontal  beds  into  mountain 
ranges  has  been  no  less  effective  in  the  work  of  induration.  The  proc- 
esses of  erosion  have  laid  bare  the  bases  of  these  mountains,  which 
can  be  seen  along  almost  every  river  bank,  in  the  closely  folded  strata 
that  so  effectually  withstand  the  attacks  of  tlie  rushing  water. 

In  a  word,  then,  the  State  is  favored  with  rocks  of  a  hardness  suffi- 
cient to  make  the  present  channels  of  the  streams  permanent,  while 
the  complicated  structure  of  the  rocks  and  the  consequent  alterna- 
tions of  beds  relatively  hard  and  soft  are  the  cause  of  some  of  the 
abrupt  changes  in  the  grade  of  the  rivers  whereby  falls  and  rips  suc- 
ceed quiet  reaches. 

Pleistocene  history. — As  in  the  preceding  section,  the  results  of  the 
geologic  processes  rather  than  the  processes  themselves  will  be  con- 
sidered here.  The  history  of  the  advance  of  the  ice  cap  southward 
over  the  State  and  the  climatic  conditions  favoring  this  glacial  occu- 


a  Contributions  to  the  geology  of  Maine,  by  fl.  S.  Williams  and  H.  E.  Gregory:  Bull.  U.  8. 
Geol.  Survey  No.  165, 19U0. 
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pation,  and  then  of  the  retreat  of  the  ice  and  the  changes  in  elevation 
of  the  land  surface,  are  topics  of  interesting  research,  but  here  it  will 
be  sufficient  to  note  the  differences  between  the  region  at  the  begin- 
ning of  this  i)eriod  and  at  its  close. 

At  the  time  of  the  first  invasion  of  the  ice  the  topography  of  the 
State  was  probably  not  widely  different  from  that  of  to-day.  Per- 
haps the  hills  rose  moi^e  abruptly  above  the  valleys,  and  the  larger 
rivers  may  have  meandered  over  wide  valley  floors  instead  of  being 
confined  between  terraces.  In  such  valleys  bare  rock  was  doubtless  of 
rare  occurrence,  and  everywhere  the  soil  resembled  more  that  found 
to-day  in  the  Southcx'n  States  than  the  gravels,  sands,  and  clays  of 
Maine. 

The  first  result  of  the  occupation  of  this  area  by  an  ice  sheet  was 
the  cutting  away  of  the  decomposed  rock  and  the  smoothing  down  of 
the  outlines  of  the  hills  and  mountains.  So  it  is  that  to-day  expensive 
structures  can  safely  be  erected  along  the  banks  of  the  rivers  close  to 
the  water  powers,  the  firm  rock  foundation  affording  security  against 
damage  by  freshet. 

The  rock  and  soil  detritus  produced  by  glacial  erosion  furnished  in 
turn  the  material  for  glacial  deposits.  Streams  flowing  over  the  ice, 
under  the  ice,  and  later  away  from  the  melting  ice  front,  transported 
great  masses  of  sand  and  gravel,  as  well  as  fine  silt,  and  deposited 
them  along  their  courses.  During  the  later  stages  of  the  Glacial 
epoch  subsidence  of  the  land  caused  the  sea  to  advance  inland  along 
the  principal  valleys.  The  glacial  streams  thus  entered  quiet  water 
and  deposited  their  loads  in  what  are  now  the  upper  valleys,  a  hun- 
dred miles  or  more  from  the  sea.^  These  deposits  assumed  various 
forms,  and  thus  originated  much  of  the  topography  familiar  to  the 
residents  of  the  State.  But  such  extensive  deposits  affect  more  than 
the  scenery  of  a  region.  The  drainage  system  of  Maine  was  greatly 
altered.  Old  channels  were  filled  with  glacial  gravels,  and  the 
streams,  their  volume  and  energy  greatly  increased  by  the  melting 
of  the  glacier,  cut  new  channels.  In  such  a  case  a  river  might 
abandon  an  old  wide  valley,  possessing  a  moderate  grade  well  estab- 
lished, and  cut  across  a  rock  ridge,  developing  a  watei-fall.  When 
the  history  of  the  rivers  of  this  region  is  worked  out,  there  i^ill  be 
found  many  illustrations  of  diversions  which  resulted  in  the  develop- 
ment of  valuable  water  powers. 

A  hardly  less  important  result  of  the  glaciation  of  Maine  ai^e  the 
numerous  lakes  and  ponds  so  characteristic  of  almost  every  portion 
of  the  State.  The  pond  region  between  Sandy  River  and  the  Kenne- 
bec in  Somerset  and  Kennebec  counties  is  typical.  The  total  area  of 
water  surface  is  great,  and  the  connecting  and  tributary  streams  are 
so  erratic  in  their  courses  as  at  once  to  suggest  that  the  original  sys- 


oThe  glacial  deposits  of  the  State  are  elaborately  described  by  Prof.  Qeorge  H.  Stone  in  Mono* 
graph  XXXIV  of  the  United  States  G^eological  Survey,  18Q9. 
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tern  of  drainage  has  been  so  modified  as  hardly  to  be  rec<5gnizable. 
These  conditions  are  extremely  important  in  their  economic  bearing, 
for  the  ponds  and  lakes,  together  with  the  swamps,  constitute  a  vast 
storage  system  which  holds  the  water  supply  in  reserve,  and  the  very 
indirect  communication  which  many  of  these  natural  storage  reser- 
voirs have  with  the  rivers  serves  to  hold  back  somewhat  the  water  in 
times  of  freshet.  As  is  well  known,  it  is  these  drainage  modifica- 
tions, which  are  directly  referable  to  the  glacial  occupation,  that 
make  the  water  powers  of  New  England  so  vastly  superior  to  those  of 
the  South  Atlantic  States. 

The  present  is  a  period  of  apparent  equilibrium  and  quiet  so  far  as 
geologic  processes  are  concerned,  yet  in  reality  this  may  not  be  the 
case,  so  silent  and  slow  moving  are  these  natural  forces. 

FORESTS. 

Nearly  the  whole  of  Maine  was  originally  covered  with  forests. 
The  area  of  the  State  is  33,040  square  miles,  of  which  3,145  square 
miles  are  water  surface,  leaving  a  land  surface  of  29,895  square 
miles.  Of  the  latter  9,000  square  miles  are  in  farms,  leaving  about 
20,000  square  miles  in  an  uncultivated  state,  largely  a  wilder- 
ness. It  has  been  stated  that  2,400  square  miles  included  as  farm 
lands  consist  of  woods.  Adding  this  to  the  area  in  wilderness, 
we  have  21,200  square  miles  of  woodland  in  the  State,  a  territory 
equal  to  the  combined  areas  of  Massachusetts,  New  Hampshire,  and 
Connecticut.  It  will  be  seen  that,  despite  the  extensive  cutting  that 
has  been  done  in  Maine  during  the  last  fifty  years,  there  yet  remain 
vast  areas  of  timber  land.  A  large  part,  perhaps  half,  of  the  area  in 
woods  is  not  available  for  lumbering,  owing  to  the  poor  condition  of 
the  timber.  Pine  was  formerly  the  chief  tree  of  the  State,  but  by 
continued  cutting  the  supply  of  that  timber  has  been  gpeatly  reduced. 
Spruce,  hemlock,  fir,  maple,  beech,  oak,  birch,  basswood,  cedar,  and 
poplar,  however,  grow  abundantly  and  furnish  excellent  material  for 
the  lumberman  and  the  manufacturer.  A  view  of  a  typical  forest  of 
the  State  is  shown  in  PI.  II. 

The  lumber  industry  has  been  for  many  years  one  of  the  most 
Important  in  the  State,  and  recently  the  manufacture  of  pulp  and 
paper  has  assumed  a  position  in  the  front  rank.  It  is  said  that 
the  entire  cut  of  lumber  in  the  State  for  the  last  fifty  years  has 
been  not  less  than  25,000,000,000  feet.  During  1900  the  cut  was 
784,647,000  feet  B.  M.,«  and  this  is  likely  to  increase.  Of  this 
amount  350,000,000  feet  of  spruce  is  used  yearly  by  the  pulp  and 
paper  mills,  while  most  of  the  remainder  is  sold  as  lumber.  At  the 
present  time  there  are  in  the  State  30  pulp  mills  and  29  paper  mills. 
The  total  amount  of  capital  invested  in  them  exceeds  $30,000,000, 
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and  the  total  value  of  the  annual  product  is  about  $18,000,000.  The 
amount  paid  in  wages  is  more  than  $5,000,000  annually,  and  the 
amount  paid  for  wood  more  than  $2,500,000  annuall}^ 

Most  of  the  valuable  timber  trees  are  of  slow  growth.  It  is  likely 
that  the  growth  of  timber  in  the  State  aggregates  between  600,000,000 
and  700,000,000  feet  each  year,  so  that  at  the  present  rate  of  cutting 
the  forests  are  nearly  holding  their  own.  By  systematic  cutting 
under  forestry  regulations,  however,  the  yield  of  the  timber  lands 
could  be  greatly  increased  and  the  young  growth  be  so  preserved  and 
fostered  that  the  yearly  output  would  be  materially  augmented.  It 
is  hoped  that  in  the  near  future  those  interested  in  the  forests  of  the 
State — the  lumbermen,  the  manufacturers,  and  the  State  officials — 
will  see  the  wisdom  of  employing  trained  foresters  to  superintend  the 
lumbering  operations,  for  the  figures  given  show,  without  further 
comment,  the  importance  of  both  water  power  and  forests  to  the  two 
chief  industries  of  the  State,  and  the  development  of  the  water  pow- 
ei-s  and  the  preservation  of  the  forests  are  so  closely  associated  that 
they  can  not  well  be  separated. 

HYDROGRAPHY. 

GENERAL  FEATURES. 

No  other  tract  of  country  of  the  same  extent  on  the  continent  is  so 
well  watered — supplied  with  lakes  and  streams  well  distributed — ^as  is 
Maine.  There  are  five  principal  lake  chains  or  systems — i.e., large 
lakes  connected  by  rivers  and  discharging  into  main  channels  which 
convey  their  accumulated  waters  to  the  ocean.  These  are,  beginning 
on  the  wftst/ern  boundary,  (1)  the  Umbagog-Rangeley  series,  with  an 
area  of  90  or  more  square  miles,  drained  by  Androscoggin  River;  (2) 
the  Moosehead  series,  forming  the  headwaters  of  Kennebec  River, 
the  main  lake  of  which  is  120  square  miles  in  aa*ea,  and  is  the  largest 
inland  body  of  water  in  New  England;  (3)  the  Penobscot  series,  con- 
sisting of  Chesuncook  and  its  surrounding  lakes  on  the  West  Branch 
of  the  Penobscot,  Alleguash,  Chamberlain,  and  others  on  the  East 
Branch,  and  the  Seboeis  and  others  connected  with  it  still  farther 
east  but  flowing  into  the  East  Branch  of  the  Penobscot;  (4) 
the  Sehoodic  Lakes,  in  the  southeastern  part  of  the  State,  drained 
by  St.  Croix  River;  and  (5)  the  many  lakes  forming  the  headwaters 
of  St.  John  River  and  its  tributaries.  There  are  many  other  lakes  in 
every  county,  which,  though  of  small  area,  in  the  aggregate  hold  an 
immense  amount  of  storage  water  and  add  much  to  the  importance 
of  the  lake  systems  of  the  State. 

The  total  number  of  lakes,  not  including  small  ponds  tributary  to 
the  rivers,  is  1,620,  and  their  aggregate  area  2,300  square  miles,  making 
one  lake  to  each  20  square  miles  of  territory  and  one  square  mile  of 
lake  surface  to  each  14.3  square  miles  of  land  surface.     The  following 
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table  gives  the  names  of  the  lake  sj^slems  and  interesting  facts  regard- 
ing them: 

Lake  systems  of  Maine, 


Name  of  system. 


Saco , 

Androscoggin 

Kennebec 

Penobscot 

St.  Croix 

St.John 

Dennys^eic 

Machias,  East  and  West 

Narragnagus 

Union  (not  including  islands). 

St.  Gtoorge,  Sheepscot ,  etc 

Presnmpecot 

RoyaU  etc 

Monsam 

Piscataqna 


loe 

811 

467 

61 

806 

22 

66 

38 

43 

72 

45 

6 

14 

22 


Aggrre- 
gate 
area. 


Total 1,620 


Sq. miles. 

84 

813 

450 

586 

150 

860 

38 

68 

25 

60 

50 

97 

4 

10 

16 

2.800 

Ratio  of 
lake  sur- 
face to 
basin 
surface. 


16.6 
17 
12.9 
14 

6.5 
21.1 

9.8 
11.7 
22 

8 
16 

5.8 
42 
26 
84 


Average 

area  of 

lakes. 


Sq. miles. 
0.75 
1.43 
1.44 
1.25 
2.95 
1.75 
1.72 
1.20 
0.66 
1.39 
0.70 
2.10 
0.66 
0.71 
0.72 


The  lakes  of  the  larger  systems  are  in  the  mountain  region,  more 
of  them  on  the  northern  than  on  the  southern  side.  The  outflowing 
rivers  in  general  work  their  way  through  the  breaks  between  the 
mountains  and  flow  southerly  down  the  slopes  to  the  Atlantic  coast. 
The  lake  systems  are  at  high  elevations  for  lakes  so  near  tide  water, 
so  that  the  outflowing  rivers  have  large  falls  in  their  courses  to  the 
ocean.  The  following  table  gives  the  elevations  of  some  of  the  larger 
lakes: 

Elevations  of  the  larger  lakes  and  ponds  of  Maine, 


Name. 


Mooeehead  Lake 

Wood  Lake 

AtteanPond 

Long  Pond 

Schoodic  Lakes 

Seljeo  Lake 

Baskahegan  Lake 

Pamalumcook,  The  Twins,  and  Milino- 

ket  lakes 

Ripogenus  Lake 

Chesuncook  Lake 

Cauquomogomoc  Lake 

BquawpanLake 

SebagoLake 

UmbagogLake 


Eleva- 
tion 

above 
sea 

level. 


Feet. 

1,028 

1,094 

1,094 

1,094 

800 

875 

400 

500 

878 

m) 

981) 

580 

247 

1,256 


Name. 


Richardson  Lake 

Mooselookmeguntic  Lake 

Rangeley  Lakes 

Mattagamon  Lake 

Chamberlain  Lake 

Pomgocwahem  and  Churchill  lakes. 

Alleguash  Lake 

Eagle  Lake 

8quare  and  Cross  lakes 

Long  Lake 

Portage  Lake 

Fish  River  Lake 

Chiputneticook  Lake 

Chiputneticook  (Grand)  Lake 


Eleva- 
tion 

above 
sea 

level. 


Feet. 

1,466 

1,486 

1,511 

851) 

926 

914 

950 

579 

587 

6U:3 

625 

600 

882 

449 


Lake  Itasca,  at  the  extreme  headwaters  of  Mississippi  River,  is  at 
an  altitude  but  little  greater  than  that  of  the  Rangeley  Lakes.  Lake 
Superior,  at  the  source  of  the  St.  Lawrence,  1,800  miles  by  river  from 
the  ocean,  is  at  an  elevation  about  two-thirds  that  of  Moosehead  Lake. 
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Lake  Winnepesaukee,  in  New  Hampshire,  is  at  an  elevation  hardly 
more  than  half  that  of  the  large  lakes  at  the  head  of  the  Penobscot — 
Chesuncook,  Chamberlain,  etc.  The  great  elevation  of  these  lakes, 
the  short  courses  of  the  rivers  outflowing  to  the  sea,  and  the  fact 
that  the  lakes  are  largely  located  near  the  headwaters  of  the  streams, 
make  the  rivers  of  the  State  far  better  for  the  development  of  water 
powers  than  the  streams  in  almost  any  other  part  of  the  United  States. 

The  climate  of  the  State  is  highly  favorable  for  a  large  and  uniform 
run-off.  The  average  temperature  for  the  year  is  about  41°  F.,  the 
average  in  summer  being  from  59°  to  66°.  The  evaporation  is  com- 
paratively small,  owing  to  the  low  temperatures,  the  porous  soil,  the 
extensive  forests,  and  the  prevailing  fogs.  The  rainfall  is  large  and 
well  distributed.  Sudden  heavj'  storms  are  rare,  most  of  the  water 
falling  in  comparatively  gentle  rains  extending  over  considerable 
time.  In  winter  nearly  all  of  the  precipitation  is  in  the  form  of  snow, 
which  lies  on  the  ground  until  late  in  the  spring,  gradually  melting 
and  adding  to  the  volume  of  the  rivers.  The  effect  of  the  large  rain- 
fall and  run-off  and  the  small  evaporation,  of  the  topography,  of  the 
forest-covered  areas,  and,  above  all,  of  the  large  storage  reservoirs  in 
the  form  of  natural  lakes,  is  very  apparent  in  the  discharge  of  the 
streams. 

A  comparison  of  the  records  of  flow  of  the  rivers  of  Maine  with 
those  of  other  portions  of  the  United  States  is  most  instructive. 
Many  of  the  largest  rivers  of  the  Atlantic  coast  rise  in  the  Bine  Ridge 
and  flow  at  nearly  right  angles  to  the  ranges  of  the  Appalachian 
mountain  system.  The  tributaries  drain  valleys  between  these  steep 
ranges,  the  valleys  being  narrow  and  the  side  slopes  steep,  so  that 
rain  falling  upon  the  mountain  sides  soon  reaches  the  river  channels. 
In  Maine,  however,  the  mountain  chains  have  lost  their  continuity 
and  appear  as  groups  or  masses  of  low  mountains  or  hills,  with  com- 
paratively flat  slopes  and  with  broad,  open  river  valleys.  This  topog- 
raphy tends  to  equalize  the  rainfall  over  the  watersheds  and  to 
prevent  the  heavy  rains  from  reaching  the  rivers  immediately  and 
causing  high  waters  and  disastrous  floods.  The  effect  of  the  heavy 
forest  covering  in  the  upper  part  of  the  drainage  basins  is  also  very 
beneficial,  tending  to  equalize  the  yearly  flow  of  the  streams.  The 
lakes,  however,  have  a  paramount  effect  upon  the  flow  of  the  streams, 
acting  as  regulators,  which  make  the  rivers  of  Maine  the  finest  in  the 
United  States  for  water-power  developments.  In  the  utilization  of 
fiowing  water  for  power  it  is  of  the  greatest  importance  that  the  flow 
be  uniform  throughout  the  year,  and  so  equable  is  the  flow  of  the 
streams  of  Maine  that  the  users  of  water  power  in  that  State  seldom 
realize  the  difficulties  under  which  developments  are  made  in  other 
parts  of  the  country  where  there  are  no  lakes,  ponds,  or  marshes 
upon  which  to  draw  during  the  period  of  low  flow,  necessitati^ng  the 
shutting  down  of  the  works  during  that  season,  or  the  construction  of 
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auxiliary  steam  plants,  which  require  fuel  and  for  which   interest 
and  repairs  must  be  provided  throughout  the  year. 

In  those  sections  the  dry  season  is  followed  by  heavy  rains,  and,  as 
has  been  explained,  the  rain  water  flows  rapidly  to  the  rivers,  swell- 
ing them  to  flood  heights  and  requiring  strong  and  expensive  con- 
structions to  resist  its  fury.  The  variation  in  the  flow  of  the  Maine 
streams,  on  the  contrary,  is  naturally  comparatively  small,  and  when 
controlled  by  dams  at  the  outlets  of  the  lakes  the  uniformity  of  the 
discharge  is  almost  unparalleled.  An  example  of  what  is  possible  of 
attainment,  under  exceptionally  favorable  conditions,  by  artificial 
control  in  natural  reservoirs  for  even  a  very  considerable  drainage 
area  is  well  illustrated  in  the  case  of  Sebago  Lake,  which  covers 
nominally  50  square  miles  and  drains  470  square  miles.  The  average 
flow  of  this  lake  during  the  working  days  has  in  no  month  in  ten 
3'ears  fallen  below  seven-eighths  of  a  cubic  foot  per  second  per  square 
mile;  for  three-fourths  of  the  entire  period  it  has  not  varied  more 
than  20  per  cent  either  way  from  an  average  of  1.75  cubic  feet  per 
second  per  square  mile;  and  in  an  especially  favorable  year  the  entire 
range  of  flow  has  been  not  more  than  5  per  cent  either  way  from  the 
mean  for  the  year.  It  will  be  seen  that  this  regularity  is  most  remark- 
able when  compared  with  the  Potomac,  a  river  with  a  drainage  area 
of  9,654  square  miles  at  Point  of  Rocks,  Md.  (where  is  located  a  gag- 
ing station  of  the  United  States  Geological  Survey),  and  with  a  mini- 
mum flow  of  about  1,000  cubic  feet  per  second,  or  0.1  cubic  foot  per 
second  per  square  mile.  Tliis  contrast  is  the  more  striking  when  we 
consider  the  difference  in  size  of  the  drainage  areas,  for  the  run-off 
from  a  large  drainage  basin  is,  other  things  being  equal,  greater  per 
square  mile  than  from  a  small  one. 

Though  much  has  been  done  to  control  the  storage  water  in  the 
lakes  in  Maine,  and  thereby  increase  the  dry-weather  flow  of  the 
streams,  more  effective  results  could  be  obtained  by  systematic  and 
cooperative  control.  Take,  for  example,  the  Penobscot,  which  at  its 
lowest  flow  carries,  at  Oldtown,  only  one-third  of  a  cubic  foot  per 
second  per  square  mile  of  drainage  area,  owing  to  lack  of  proper 
regulation.  The  time  will  probably  come  when  the  manufacturers 
and  log  drivers  will  see  the  advisability  of  cooperative  control,  and 
when  regulating  works  will  be  built  at  the  headwaters  and  this  river 
discharge  at  its  minimum  flow  several  times  that  quantity  of  water. 
Presumpscot  and  Cobbosseecontee  rivers  are  wonderful  examples  of 
the  benefits  derived  from  the  excellent  natural  facilities  for  storage 
which  have  been  artifically  improved. 

Although  uniform  in  their  flow  in  comparison  with  rivers  in  other 
parts  of  the  country,  the  large  rivers  of  the  State  are  subject  to  great 
variation  when  compared  with  the  Presumpscot  and  the  Cobbossee- 
contee, much  greater  than  would  l)e  the  case  were  more  extensive  con- 
trolling works  built  at  the  outlets  of  the  various  lakes  and  ponds. 
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Unfortunately  our  information  in  regard  to  the  flow  of  the  rivei's  of 
Maine  is  not  as  extensive  or  accurate  as  might  be  desired,  the  infor- 
mation we  have  being  derived  from  measurements  made  by  corpora- 
tions and  engineers,  either  for  their  own  use  or  for  general  information 
upon  a  subject  which  must  always  be  of  the  greatest  interest  to  the 
people  of  the  State.  During  the  summer  of  1901,  however,  the  Ignited 
States  Geological  Survey  established  rain  gages  and  gaging  stations 
on  several  of  the  rivers,  with  the  idea  of  extending  hydrographic 
investigations  over  a  series  of  years,  in  order  to  obtain  more  informa- 
tion as  to  the  possibilities  of  increasing  the  power  at  plants  already 
established,  and  determine  the  power  available  at  sites  not  yet  devel- 
oped. The  results  of  these  investigations  will  be  published  from 
time  to  time,  but  in  order  that  the  data  now  available  may  be  in 
form  for  easy  reference,  the  records  of  flow  are  assembled  in  this  paper. 

ST.  CROIX  RIVER. 
DRAINAGE  BASIN. 

St.  Croix  River  is  formed  by  two  branches,  known  as  the  Upper  St. 
Croix  or  Chiputneticook  River,  the  outlet  of  the  Schoodic  Lakes,  and 
Kennebasis  River,  the  outlet  of  the  western  lakes  of  the  area,  known 
as  the  Kennebasis  Lakes.  (See  PI.  IIL)  The  Upper  St.  Croix,  with 
its  tributary  lakes,  forms  nearly  half  of  the  eastern  boundary  of  Maine, 
separating  that  State  from  New  Brunswick.  The  total  drainage  area 
of  the  main  stream  is  about  1,630  square  miles,  of  which  9G0  square 
miles  are  tributary  to  the  great  reservoir  systems  controlled  by  dams 
at  Vanceboro  and  Princeton.  The  length  of  the  stream  from  the 
headwaters  to  the  mouth  is  100  miles.  The  basin  is,  in  general,  lower 
than  that  of  any  of  the  larger  streams  of  the  State  flowing  into  the 
Atlantic,  its  headwatei's  having  an  elevation  of  about  540  feet.  The 
fall  from  Chiputneticook  Lake  (the  lower  of  the  Schoodic  Lakes)  lo 
tide  water,  a  distance  54  miles,  is,  however,  382  feet,  or  7  feet  to  the 
mile,  and  there  are  a  number  of  places  where  falls  and  rapids  occur 
at  which  water  power  has  been  or  can  easily  be  developed. 

The  lake  system  of  the  St.  Croix  is  the  largest  in  the  State  in  pro- 
portion to  the  drainage  basin,  except  that  of  the  Pi-esumpscot,  and 
as  the  lakes  act  as  a  regulator  of  flow  and  can  easily  be  improved  for 
greater  duty,  St.  Croix  River  may  be  considered  one  of  the  best  water- 
power  streams  on  the  Atlantic  coast.  The  lake  s^'stem  of  the  L^pper 
St.  Croix  comprises  approximately  50  square  miles  of  lake  surface, 
and  that  of  the  West  Branch  70  square  miles,  considering  only  the 
principal  lakes  and  ponds.  Indeed,  above  Vanceboro  and  Princeton 
each  branch  of  the  river  is  simply  a  succession  of  lakes  to  almost  the 
extreme  headwaters.  Wells  estimated  the  total  lake  surface  of  the 
St.  Croix  as  not  less  than  150  squaie  miles,  or  nearly  one-tenth  of 
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the  total  drainage  area.     The  drainage  area  at  various  points  on  the 
river  is  given  in  the  following  table : 

Drainage  area  of  St.  Croix  River. 

Main  river:  Sq.  miles. 

Vanceboro  dam,  foot  of  the  Schoodic  Lakes 420 

Little  Falls _ 500 

Immediately  above  mouth  of  West  Branch 650 

Immediately  below  month  of  West  Branch 1, 400 

Spragnes  Falls _ .1, 450 

Calais,  lower  dam 1, 530 

Mouth  of  river,  eastern  border  of  town  of  Calais 1, 630 

West  Branch: 

Princeton  dam 540 

Confluence  with  main  river 750 

A  large  proportion  of  the  drainage  basin  is  still  covered  with  tim- 
ber, and  above  Vanceboro  and  Princeton  the  region  is  for  the  most 
part  wild  and  inaccessible,  being  visited  only  by  lumbermen  and 
sportsmen.  The  greater  part  of  the  timber  in  this  region  is  controlled 
by  sawmill  owners  at  Calais  and  St.  Stephen.  In  1898  the  amount 
of  lumber  sawed  annually  had  fallen  from  about  100,000,000  feet  to 
25,000,000  feet,  and  since  then  the  number  of  sawmills  has  been 
greatly  reduced.  In  1901  the  lumber  sawed  amounted  to  28,000,000 
feet,  showing  that  the  rate  of  cutting  has  remained  nearly  constant 
during  the  last  few  years.  There  are  on  this  stream  favorable  loca- 
tions for  paper  and  pulp  mills,  but  arrangements  would  have  to  be 
ma4e  with  the  sawmill  owners  in  order  to  obtain  a  supply  of  timber. 

The  river  is  navigable  as  far  as  Calais,  except  during  two  months 
of  the  year,  when  it  is  frozen.  Calais  has  railroad  connection  with 
Bangor  directly  over  the  Washington  County  Railroad,  and,  by  way 
of  Vanceboro,  over  the  Canadian  Pacific  and  the  Maine  Central  rail- 
roads. There  is  also  a  short  road  connecting  Princeton  with  Calais. 
Above  Princeton  the  transportation  facilities  are  poor.  Calais, 
Princeton,  and  Vanceboro,  in  Maine,  and  St.  Stephen,  in  New 
Brunswick,  are  towns  with  populations  of  from  1,000  to  10,000,  largely 
engaged  in  the  manufacture  of  lumber. 

LAKE   STORAGE. 

The  storage  in  the  principal  reservoirs  of  the  St.  Croix  is  controlled 
by  the  St.  Croix  Log  Driving  Comxmny,  a  chartered  association 
comprising  the  various  mill  owners  upon  the  river.  This  company 
has  a  monopoly  of  log  driving  on  the  stream,  inasmuch  as  no  one 
can  drive  logs  unless  he  comply  with  its  conditions  and  share  its 
expenses.  It  maintains  dams  at  certain  lakes,  in  order  to  drive 
logs  down  to  Baring,  and  assesses  equitably  upon  the  members  the 
cost  thereof.     The  object  of  the  company  is  primarilj'  to  facilitate 
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log  driving,  and  for  that  purpose  water  is  drawn  from  the  lakes  in 
whatever  amount  needed  for  a  period  of  i)erhaps  fifty  or  sixty  daj's, 
but  for  the  remainder  of  the  season  the  company  seeks  to  utilize 
the  lake  storage  as  far  as  possible  for  the  water-power  interests  of 
the  river. 

In  the  basin  of  the  West  Branch  the  company  maintains  dams  con- 
trolling the  storage  in  Big  Lake,  Grand  Lake,  and  Sysledobsis  Lake. 
The  dam  at  the  foot  of  Big  Lake  and  its  prolongation  through  Long 
and  Leweys  lakes  is  at  Princeton,  and  gives  about  5  feet  of  available 
storage,  the  three  lakes  being  credited  by  Wells  with  about  16  square 
miles  of  surface.  At  a  very  small  expense  this  could  be  largely 
increased.  The  tributary  drainage  area  is  large,  amounting  to  540 
square  miles,  and  every  spring  there  is  wastage  at  the  dam.  Grand 
Lake,  the  next  lake  above  on  this  branch,  and  between  80  and  90  feet 
higher  than  Big  Lake,  is  controlled  by  a  dam  giving  6  or  7  feet  of 
storage,  extending  back  over  Grand,  Compass,  Junior,  and  other 
smaller  connecting  lakes.  The  area  of  water  surface  commanded 
can  not  be  given  with' accuracy,  but  from  Wells's  figures  it  would 
appear  to  bo  more  than  25  square  miles.  Still  farther  above,  at  the 
outlet  of  Sysledobsis  Lake,  is  a  dam  giving  a  storage  of  approxi- 
mately 8  feet  in  that  lake,  which  is  stated  by  Wells  to  have  a  surface 
of  7  square  miles. 

On  the  East  Branch,  or  the  main  St.  Croix  River,  the  dam  at  Vanee- 
boro  commands  13^^  feet  of  storage  over  about  27  square  miles  in  the 
lower  of  the  Schoodic  Lakes  (Chiputneticook  Lake) ;  while  above,  at 
Forest  City,  another  dam  gives  a  few  feet  of  storage  over  the  25 
square  miles  of  the  upper  of  the  Schoodic  Lakes  (North  Lake). 

There  are  also  private  dams  on  most  of  the  minor  streams,  but  the 
storage  in  each  case  is  small  in  comparison  with  that  obtained  at 
the  foregoing  lakes.  The  private  dams  are  not  kept  in  repair,  and  the 
reservoirs  receive  no  attention  after  being  drawn  down  for  the  season. 
Much  might  be  accomplished  to  improve  the  storage  of  the  river  as  a 
whole  by  bringing  these  numerous  private  reservoirs  under  a  general 
system  of  control,  if  that  were  found  practicable.  It  is  doubtless  also 
possible  greatly  to  increase  the  storage  in  many  existing  reservoii-s  by 
increasing  the  heights  of  the  dams.  The  country  surrounding  the 
lakes  is  flat,  and  even  low  dams  produce  extensive  flowage.  While 
improvements  of  this  nature  could  have  easily  been  made  many  years 
ago,  when  the  flowed  tracts  were  woodland,  they  are  not  now  so  feasi- 
ble in  the  case  of  the  larger  lakes  because  of  the  altered  uses  of  the 
land  and  the  consequent  increased  damages  which  would  be  incurred. 

Xo  measurements  of  the  flow  of  the  river  have  ever  been  made,  so 
far  as  can  be  ascertained,  and  the  experience  of  the  mills  now  in  oper- 
ation along  it  throws  the  only  light  obtainable  on  that  subject.  The 
level,  wooded  surface  of  the  basin  and  the  large  extent  of  lake  and 
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swamp  area  naturally  result  in  a  well-sustained  low-season  flow, 
despite  the  subordination  of  water  power  to  log  driving  in  the  man- 
agement of  the  storage.  On  the  other  hand,  the  freshet  rise  is  not 
excessive,  the  extreme  range  between  high  and  low  water  amounting 
to  6  feet  on  the  Baring  dam  and  probably  not  exceeding  8  feet  any- 
where on  the  river. 

WATER  POWERS. 

A  monument  marking  a  x>oint  upon  the  State  boundary  at  the 
extreme  headwaters  of  the  main  St.  Croix  is  538  feet  above  tide,  from 
which  there  is  a  descent  of  nearly  100  feet  to  Grand  Lake.  From 
Grand  Lake  to  the  lower  of  the  Schoodic  lakes,  or  Chiputneticook 
Lake,  as  it  has  also  been  called,  there  is  a  fall  of  about  60  feet.  At 
the  Vanceboro  dam,  at  the  foot  of  Chiputneticook  Lake,  no  power  is 
used,  but  a  half  mile  or  so  farther  downstream  there  is  a  dam  at 
which  a  fall  of  about  8  feet  was  formerly  employed  for  nine  turbines 
operating  the  machinery  of  the  International  Leather  Company's 
tanneiy.  The  tannery  was  burned,  and  the  site  is  now  unutilized. 
From  this  point  no  dam  is  encountered  on  the  St.  Croix  before  reach- 
ing Baring,  nearly  50  miles  below,  excepting  an  occasional  wing  dam, 
built  by  the  log  drivers  for  the  purpose  of  controlling  the  channel. 
Despite  the  relatively  low  elevation  of  the  St.  Croix  Basin  the  river 
has  a  good  slope,  averaging  about  7  feet  to  the  mile  and  amounting 
to  more  than  350  feet  from  below  the  lower  Vanceboro  dam  to  mean 
tide  at  Calais.  Of  this  amount  approximately  two-fifths  in  the  aggre- 
gate, or,  say,  140  feet,  is  concentrated  at  Spednic  Falls,  Grand  Falls, 
Spragues  Falls,  and  Calais,  the  remainder  being  spread  over  the 
various  rips  and  the  smooth-flowing  sections  of  the  stream.  At  the 
falls  the  banks  are  generally  high  and  rocky,  but  elsewhere  they  are 
commonly  low  and  succeeded  by  wide,  level  stretches  of  wooded  land;. 
Here  and  there,  noticeably  above  the  Canoose  Rips,  the  river  widens 
to  almost  the  dimensions  of  a  lake,  being  for  miles  a  stream  1,000  feet 
or  more  in  width,  with  gentle  current.  The  distribution  of  the  entire 
fall  of  the  river,  as  determined  by  Anson's  survey,  made  prior  to 
1840,  and  quoted  by  Wells  in  The  Water  Power  of  Maine,  page  115, 
is  set  forth  in  the  following  table.  The  figures  given,  however,  are 
perhaps  subject  to  minor  changes  for  the  upper  and  lower  extremities 
of  the  stretch  considered,  due  to  the  construction  of  dams  since  the 
survey  was  made. 
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Fall  in  St,  Croix  River, 
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proxi- 
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Fall  be- 
tween 
points 
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between 

points. 

Average 

fall  per 

mile  be 
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points. 
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Milea. 
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9.7 

0.56 

Foot  of  Kill-ine-Qaick  Rips 

54.06 
'  "6i.'02' 

8^3.9 
■"""858^3" 

Head  of  Mile  Ripe 

14.6 

8.04 

22.9 

1.00 

Foot  of  MUe  Rips 

60.02 

886.4 

83.2 

10.07 

Head  of  Rocky  Rip» 

89.95 

252.2 

24.8 

3.88 

Foot  of  Rocky  Ripe 

96.57 

227.4 

1.0 

0.63 

Head  of  Meetinghouse  Rips 

35.94 

2».4 

1.   1 

1.08 

■Pnot.  nf  MA^^t^ngHnilMA  Ripn 

S4.88 

218.7 

6.2 

.... .... 

l.CO 

Head  of  HayYK^lr  Rip«   . ,                 ,  ,      . 

88,88 

218.5 

6.0 

6.39 ; 

Foot  of  Haycock  Rips 

83.49 

212.5 

1 

0.6 

2.88 

Head  of  Canoose  Rips 

80.61 

211.9 

11.2 

0.56 

7.00 

Foot  of  Canoose  Rips 

80.05 

200.7 

10.7 

7.30 

Head  of  Spednic  Falls 

22.75 

190.0 

20.1 

0.53 

Foot  of  Spednic  Falls 

22.22 

169.9 

8.9 

2.25  \ 

Orand  Falls,  head  of  npper  pitch 

19.97 

166.0 

20.0 

6.56  \ 

1 

Orand  Falls,  lower  pitch 

19.41 

146.0 

17.8 

7.98 

Head  of  Enochs  Rijis 

11.48 

128.2 

9.6 

0.69 

Head  of  Spragnes  Falls    

10.79 

118.6 

25.4 

0.36 

Foot  of  Spi*agne8  Falls 

10.43 

93.2 

6.7 

5.05 

Baring  bridge 

5.88 

86.5 

13.9 

3.60 

Milltown,  upper  bridge 

1.78 

72.6 

72.6 

1.78 

Calais  bridge 

0.00 

a  Mean  rise  and  fall  of  tide  about  20  feet. 

After  passing  the  village  of  Vaneeboro  the  first  important  pit<;h 
encountered  is  that  at  Little  Falls,  about  8  miles  downstream,  although 
rapids  occur  at  intervals  in  the  intervening  stretch,  the  most  notice- 
able of  them  being  the  Mile  Rips.  At  Little  Falls  the  river  descends 
over  ledges  perhaps  3  or  4  feet  in  as  many  hundred  feet.  The  banks 
are  high  and  rocky,  and  the  site  appears  excellent  for  a  dam  of  mod- 
erate height,  which  probably  need  not  be  more  than  200  feet  long,  and 
which  would  give  a  fine  pondage  over  the  wide  and  sluggish  stretch 
of  river  above.  For  the  first  6  or  8  miles  below  Little  Falls  there  is  a 
succession  of  rips  of  varying  degrees  of  roughness.  The  river  then 
becomes  wide  and  sluggish,  measuring  probably  800  or  1,000  feet 
between  banks,  and  in  the  4  miles  from  Keene  Place  to  Canoose  Camp 
is  broken  only  by  the  rips  near  Rideouts.  At  the  Canoose  Rips, 
about  12  miles  below  Little  Falls,  the  descent  is  considerable,  amount- 
ing, according  to  the  table  above,  to  11  feet  in  about  a  half  mile. 
Less  than  a  half  mile  below  the  Canoose  Rips  are  the  Dog  Island 
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Rips,  short  but  heavj',  and  for  the  succeeding  8  miles  to  the  Si>ednic 
Falls  the  river  is  almost  uniformly  smooth. 

The  Spednic  Falls  are  not  more  than  2  miles  above  the  mouth  of  the 
West  Branch  of  the  St.  Croix,  and  form  an  important  water  privilege. 
The  river  here  descends  in  a  succession  of  pitches  and  rapids,  mainly 
within  a  distance  of  1,000  feet,  and  with  a  total  fall  of  about  20  feet 
in  a  half  mile.  At  the  head  of  the  falls  the  banks  are  rocky,  though 
not  high,  and  the  main  channel  is  narrow.  One  or  more  side  chan- 
nels through  which  the  stream  naturally  flowied  have  already-  been 
dammed  by  the  lumbermen. 

Almost  immediately  below  the  mouth  of  the  West  Branch  are  the 
Grand  Falls,  comprising  what  are  known  as  the  upper  and  lower 
pitches,  perhaps  a  half  mile  apart,  and  each  covering  a  fall  of  15  or 
20  feet.  At  the  upper  pitch  there  is  an  abrupt  fall  of  about  G  feet, 
followed  by  heavy  rapids.  The  river  is  divided  by  a  rocky  island,  but 
by  means  of  a  log  wing  dam  its  flow  has  been  confined  within  a  single 
main  channel.  The  lower  falls  are  a  close  counterpart  of  the  upper 
falls  in  all  the  principal  features,  and  both  are  regarded  as  important 
sites  for  power. 

Below  the  Grand  Falls  there  are  only  occasional  small  rips  for  8 
miles.  Then  are  encountered  the  Enochs  Rips,  closeh'  succeeded  bj^ 
the  Spragues  Falls,  the  latter  undoubtedly  constituting  the  principal 
undeveloped  water  power  of  the  river.  A  view  of  the  upper  pitch  of 
these  falls  is  shown  in  PI.  IV,  A.  The  Washington  County  Rail- 
road, running  from  Calais  to  Princeton,  skirts  the  east  bank  of  the 
river  opposite  the  falls  and  crosses  a  short  distance  upstream.  There 
is  a  resemblance  to  the  sites  at  the  Grand  and  the  Spednic  falls,  in 
that  the  river  is  divided  by  a  rocky  island.  The  channel  to  the  right 
of  this  island  has  been  closed,  for  log-driving  puiposes,  by  a  long  and 
high  wing  dam,  forcing  -the  river  between  the  island  and  the  left  or 
east  bank.  This  channel  is  150  or  200  feet  wide,  and  at  the  head  of 
the  falls  the  facilities  seem  excellent  for  the  construction  of  a  dam, 
which  would  have  for  abutments  the  ledges  of  the  island  and  the  left 
or  main  bank,  both  of  which  are  of  sufficient  height.  Approaching 
the  falls  from  above,  there  are  heavy  i-apids  for  500  feet,  then  an 
abrupt  pitch  of  6  or  8  feet,  followed  by  rapids  and  minor  pitches  for 
800  or  1,000  feet  farther,  the  total  descent,  according  to  Anson's  old 
survey,  amounting  to  25  feet  in  a  third  of  a  mile,  or  if  combined  with 
the  Enochs  Rips  to  35  feet  in  a  mile.  All  things  considered,  the  water 
power  at  Spragues  Falls  is  an  excellent  one.  No  very  close  estimate, 
however,  can  be  made  as  to  the  amount  of  power  available.  The 
drainage  area  is  not  materially  different  from  that  at  Calais,  and, 
judging  from  the  experience  of  the  mills  in  that  city,  the  power  i)rob- 
ably  would  not,  in  an  extreme  drought  like  that  of  1805,  exceed  40  or 
50  net  horsepower  per  foot  of  fall,  continuous  for  the  twenty-four 
hours,  or,  say,  hx>m  1,(K)0  to  1,200  net  horeepower  for  the  entire  fall 
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of  25  feet.  The  shortage  of  1895  is  attributed  in  part  to  unwise 
management  of  the  lake  storage,  and  it  seems  certain  that  through- 
out ordinary  years  the  power  at  Spragues  Falls  is  much  in  excess  of 
the  figures  given. 

In  the  5  miles  between  Spragues  Falls  and  Baring  the  river  has  but 
slight  fall,  and  on  that  account  affords  large  pondage  and  valuable 
storage  space  for  logs.  At  Baring  there  is  an  old,  dilapidated,  and 
leaky  dam,  built  from  ledge  to  ledge,  affording  a  head  of  8  or  10  feet 
at  the  mills,  although  from  the  ordinary  level  of  the  mill  pond  to  the 
foot  of  the  rips  below  the  dam  the  fall  is  stated  to  be  about  12  feet. 
Thirty  years  ago  a  large  amount  of  lumber  was  sawed  here  and  8  or 
10  gang  saws  were  in  operation;  but  the  old  mills  have  been  burned 
and  not  rebuilt,  and  the  manufacturing  is  now  confined  to  two  small 
establishments  on  the  American  side  of  the  river  making  shingles, 
barrel  heads,  and  box  shooks. 

The  next  and  List  power  is  that  at  Calais  and  vicinity.  The  St. 
Croix,  which  above  this  point  in  general  runs  between  low  banks  and 
is  depressed  but  little  below  the  level  of  the  adjacent  country,  here 
appears  to  have  worn  its  channel  much  below  that  level,  and  in  less 
than  2  miles  from  the  surface  of  the  upper  pond  at  Milltown  to  tide 
water  at  the  lower  Calais  bridge  descends  about  54  feet,  measured  to 
ordinary  high  tide,  or  about  20  feet  more  than  that  if  measured  to 
ordinary  low  tide.  Calais  and  its  upper  suburb  of  Milltown  lie  on  the 
American  bank,  and  St.  Stephen  and  its  suburb,  also  called  Milltown, 
lie  across  the  river.  Manufacturing  is  conducted  at  four  log  dams, 
three  of  which  appear  to  be  old  and  leaky. 

At  the  upper  dam  the  fall  is  12  feet,  and  the  power  is  owned  by  H.  F. 
Eaton  &  Sons,  who  operate  a  sawmill  on  each  bank,  the  one  on  the 
Canadian  side  being  equipped  with  one  gang  saw  and  a  planing  mill, 
and  the  one  on  the  American  side  with  two  gang  saws,  a  planing  mill, 
and  a  box  machine.  These  mills  have  a  combined  capacity  for  saw- 
ing more  than  25,000,000  feet  of  lumber  in  a  season. 

A  short  distance  below  the  Eaton  mills  a  wing  dam  on  the  American 
side  (commanding  a  part  only  of  the  flow  of  the  river)  gives  a  fall  of 
9  feet,  the  power  being  used  in  James  Murchie  <fe  Sons'  mill,  which  is 
equipped  with  three  gang  saws,  a  planing  mill,  and  a  shingle  mill. 
On  the  opposite  side  of  the  river  is  a  dam  in  a  dilapidated  condition, 
giving  a  fall  of  a  few  feet,  now  used  only  for  a  gristmill. 

Tl:e  next  privilege  occurs  at  what  is  known  as  the  Salmon  Falls,  and 
is  the  most  important  and  best  developed  in  this  locality.  It  is  owned 
by  the  Canadian  Cotton  Mills  Company,  Limited,  which  has  on  the 
New  Brunswick  bank  a  fine  mill  equipped  with  34,000  spindles  and 
1,100  looms,  employing  725  operatives.  (See  PI.  IV,  B,)  The  dam  is  a 
tight  and  costly  structure  of  log  cribs  packed  with  stone,  the  half  near 
the  mill  being  packed  with  concrete.  It  develops  a  normal  fall  of 
about  21  feet.  Thi^ee  54-inch  Hercules  turbines  are  installed,  but 
only  from  1,000  to  1,100  horsepower  is  actually  employed.     For  this 
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there  has  been  no  shortage  except  in  the  summer  or  fall  of  1895.  The 
mill  is  dependent  upon  the  continuous  flow  of  the  stream,  the  pond 
being  small  and  no  material  aid  being  received  from  the  storage  of 
night  flow  either  here  or  at  the  dams  above. 

The  last  dam  on  the  river  is  near  the  head  of  tide  water.  It  gives 
a  fall  reckoned  at  10  feet  normal,  but  varjung  with  the  season  from  8 
feet  at  times  in  dry  weather  to  12  or  13  feet  in  freshets.  The  ordinary 
tidal  rise  and  fall  below  the  dam  is  1  or  2  feet,  and  that  in  spring  tides 
3  or  4  feet.  The  entire  privilege  is  owned  by  Mr.  Frank  Todd,  who 
operates  mills  on  both  banks,  ordinarily  sawing  in  the  aggregate 
8,000,000  or  10,000,000  feet  of  lumber  per  annum.  lie  also  owns  the 
electric-light  station,  at  which  500  horsepower  of  turbines  are  installed, 
about  200  horsepower  of  which  are  at  present  in  use.  He  proposes 
also  to  build  on  the  American  bank  a  sulphite  pulp  mill.  Below  this 
dam  heavy  rapids  are  exposed  at  low  tide,  but,  being  near  the  head  of 
tide  water,  the  power  is  of  little  consequence. 

WEST  BRANCH   OF  ST.    CROIX   RIVER. 

The  West  Branch  has  a  much  larger  drainage  area  than  the  East 
Branch,  or  what  has  been  called  the  main  St.  Croix  River,  comprising 
750  square  miles  at  the  confluence  of  the  two  streams  and  540  square 
miles  at  Princeton.  No  power  is  used,  however,  except  at  the  Prince- 
ton dam,  at  the  foot  of  Big  Lake,  or,  i^erhaps  more  properly,  at  the 
foot  of  the  eastern  extension  known  as  Leweys  Lake.  This  dam  is  an 
old  structure,  clearly  allowing  much  leakage,  and  gives  a  head  at  the 
mills,  at  a  favorable  stage  of  the  water,  of  about  9  feet.  Power  is 
used  for  F.  Mercer  &  Sons'  gristmill,  box  mill,  and  sawmill,  the  latter 
manufacturing  from  7,000,000  to  8,000,000  feet  during  the  season,  and 
for  S.  L.  Peabody's  one-set  woolen  mill. 

From  Princeton  to  the  mouth  of  the  West  Branch,  a  distance  of 
about  8J  miles,  the  fall  amounts  to  between  12  and  13  feet,  according 
to  Anson's  survey.  Much  of  the  way  the  stream  flows  between  low 
banks,  from  250  to  350  feet  wide  in  the  narrower  portions  of  its  course, 
but  in  places  spreading  out  to  a  much  greater  width.  The  current  is 
gentle  and  the  surface  smooth,  broken  only  by  the  Tomah  and  the 
Black  Cat  rips,  both  of  which  can  readily  be  ascended  by  poling  in  a 
canoe.  Above  Big  Lake  the  outlet  stream  from  Grand  Lake  has  a 
fall,  by  Anson's  survey,  of  82  feet  in  its  length  of  2J  miles,  doubtless 
furnishing  good  water  powers,  but  at  present  removed  from  settle- 
ment and  from  railroad  communication. 

PENOBSCOT  RIVER. 
DRAINAGE   BASIN. 

The  Penobscot  has  the  largest  drainage  basin  of  all  the  rivers  in 
Maine,  comprising  about  8,500  square  miles,  or  more  than  one-quarter 
of  the  entire  State.  (See  PL  V.)  Its  greatest  length  from  north  to 
f-outh  is  160  miles,  its  greatest  width  115  miles,  all  within  the  State. 
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Eight  hundred  square  miles  of  the  basin  discharge  their  waters  into 
the  main  river  below  its  lowest  water  power  at  Bangor. 

The  basin  is  at  a  lower  elevation  above  the  sea  than  the  basins  of 
the  Kennebec  and  the  Androscoggin,  as  would  be  expect^  from  the 
general  southeasterly  slope  of  the  country  toward  the  Atlantic  Ocean. 
The  northern  portion,  however,  is  rather  elevated,  having  a  mean 
height  of  about  1,000  feet.  The  highest  portion  of  the  basin  is  at  the 
headwaters  of  the  main  river,  where  the  elevation  is  from  1,600  to 
2,000  feet. 

Taken  as  a  whole,  the  basin  is  rather  uniform  in  its  topographic 
features.  Hills  and  low  mountains  stretch  from  near  the  sea  above 
Bangor;  farther  north  is  an  undulating  plain,  while  to  the  west  the 
surface  becomes  more  broken  and  greatly  diversified  by  hills, 
detached  peaks,  lakes,  ponds,  and  swamps.  At  the  south  the  basin 
merges  into  that  of  the  Kennebec,  and  at  the  north  into  that  of  the 
Alleguash,  terminating  on  the  northwest,  at  the  boundaries  of  the 
State,  in  a  highland  region  intermingled  with  swamps  and  lagoons, 
the  latter  furnishing  water  to  the  Penobscot  and  the  St.  John.  A 
large  part  of  the  basin  is  what  is  known  as  "wild  land,"  being  heavily 
timbered  and  known  only  to  the  lumberman  and  the  sportsman. 
Few  regions  in  the  country  are  more  delightful  to  the  lover  of  nature 
than  the  forests,  the  lakes,  and  the  mountains  on  the  headwaters  of 
the  Penobscot.  From  Mount  Katahdin,  the  highest  mountain  of  the 
State,  a  view  can  be  obtained  in  all  directions,  overlooking  the  exten- 
sive plain  and  showing  vast  stretches  of  forests  dotted  here  and  there 
with  lakes. 

Over  the  upper  portion  of  the  basin  slate  is  the  principal  surface 
rock,  being  succeeded  to  the  east  and  south  by  schists,  gneiss,  and 
granite;  the  soil  is  mainly  gravel,  clay,  and  loam. 

The  drainage  areas  of  the  river  and  its  chief  tributaries  are  given  in 
the  following  table : 

Drainage  areas  of  Penobscot  River  and  principal  tributaries.c 


River. 


Penobscot. 


Do L 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Cauquomogomoc 

East  Branch  of  Penobscot 
Malta  wamkeas 

Do 

Piscataquis 

Do 

Do 

Passadumkeag 


Locality. 


IDrunage 
area. 


Opposite  northwest  extremity  of  Mooeehead  Lake,  town- 
snip  of  Seboomook,  immediately  below  mouth  of  Nal- 
hedns  Creek. 

Entrance  into  Chesnncook  Lake 

Outlet  of  Chesnncook  Lake , 

Outlet  of  Twin  Lakes 

Immediately  below  mouth  of  East  Branch  of  Penobscot . 

Immediately  below  mouth  of  Mattawamkeag  River 

Immediately  below  mouth  of  Piscataquis  River 

Oldtown,  above  mouth  of  Pushaw  River 

Bangor 

Mouth 

Entrance  into  Chesuncook  Lake 

Mouth 

Immediately  below  outlet  of  Baskahegan  Lake 

Mouth 

Dover...  vk 

Immediately  below  outlet  of  Sebec  Lake 

Mouth 

do 


Sq. 


miles. 
OR) 


873 
1,440 
1,9110 
8,160 
4.810 
6,560 
7,«40 
7,910 
8,550 

2» 
1,170 

190 
1,5») 

380 

730 
1,500 

400 


«  Measured  on  G.  W.  &  C.  B.  Colton  &  Company's  map  of  Maine,  published  in  188S. 
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The  river  naturally  has  a  comparatively  uniform  flow  throughout 
the  year,  which  is  due  to  the  extent  of  the  tributary  area,  its  extensive 
system  of  lakes,  the  vast  breadth  of  forests  upon  its  drainage  sur- 
faces, and  the  more  uniform  surface  of  the  basin,  in  which  partic- 
ular it  has  decided  advantage  over  the  Saco,  the  Androscoggin,  and 
the  Kennebec. 

The  United  States  Geological  Survey  now  maintains  a  gaging  station 
on  the  river  at  Montague. 

LAKE   STORAGE. 

In  common  with  the  other  large  rivers  of  the  State,  the  Penobscot 
has  a  great  many  lakes  and  ponds  which  serve  to  regulate  naturally 
the  flow  of  the  river,  and  which  could  be  utilized  to  far  greater  extent 
to  increase  the  low- water  flow  for  manufacturing  purposes.  There 
are  in  all  467  lakes  in  the  Penobscot  Basin.  The  aggregate  area  of 
these  is  estimated  to  be  585  square  miles,  or  1  square  mile  of  lake 
surface  to  each  14  square  miles  of  land  surface.  The  following  table 
gives  the  areas  of  the  principal  lakes  and  ponds.  The  lakes  range  in 
size  from  about  22  square  miles  (Chesuncook)  downward,  nine  of  them 
covering  an  area  of  10  square  miles  or  more  each,  and  the  average  of 
all  being  about  1.2  square  miles. 

No  single  lake  or  series  of  lakes  of  the  Penobscot  system  can  com- 
pare with  the  Umbagog  series  of  the  Androscoggin,  or  with  the  Moose- 
head  of  the  Kennebec,  nor,  when  drainage  basins  are  compared,  with 
the  Schoodic  Lakes  of  the  St.  Croix,  the  Eagle  Lakes  of  the  Fish,  or 
Sebago  Lake  of  the  Presumpscot,  as  a  reservoir  to  tide  over  dry- weather 
flow.  Considering  size  of  basin  and  main  drainage  stream,  the  lead- 
ing lakes  are  relatively  smaller  and  are  scattered,  so  that  they  can  not 
be  commanded  by  a  few  artificial  constructions.  The  river  can  not  be 
fuUj' developed  and  the  greatest  amount  of  power  realized  until  power 
plants  have  been  constructed  on  the  main  stream  and  on  the  many 
tributaries,  so  that  each  small  dam  will  do  its  part  in  holding  back 
the  flood  flows  and  permitting  the  water  to  slowly  flow  toward  the 
ocean,  and  thus  augment  the  dry-weather  flow.  The  possibilities  of 
largely  increasing  the  storage  in  the  lakes  at  the  headwaters  are  par- 
ticularly favorable,  requiring  only  the  construction  of  low  dams.  The 
areas  overflowed  on  the  shores  of  the  lakes  and  in  the  swamps  (of  the 
latter  of  which  there  are  many)  would  be  of  but  little  value. 

Surface  areas  of  principal  lakes  arul  ponds  in  the  Penobscot  Basin, 

Draining  to—  Sq.  miles. 

Piscataquis  River  _ 85. 90 

Passadnmkeag  River 31. 25 

Mattawamkeag  River 53. 35 

East  Branch  of  Penobscot 42.30 

Penobscot  River  above  outlet  of  Chesuncook  Lake 80. 65 

Penobscot  River  between  Chesuncook  Lake  and  outlet  of  Twin  Lakes.  64. 25 

Penobscot  River  between  outlet  of  Twin  Lakes  and  Bangor 54. 50 

Total - 412.20 
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CONTROL  OF  STORAGE  AT  TWIN  DAM. 

The  uppermost  point  at  which  the  Penobscot  is  at  present  directly 
touched  by  a  railroad  is  Twin  dam,  at  the  outlet  of  North  Twin  Lake. 
Here  is  controlled,  for  log-driving  purposes,  the  splendid  storage 
afforded  by  North  Twin,  South  Twin,  Pemadumcook,  Ambajejus,  and 
other  connecting  lakes.  The  dam  by  which  this  is  effected  is  a  timber 
structure  about  4CK)  feet  long,  with  perhaps  100  feet  of  embankment 
at  each  end.  It  consists  of  a  series  of  log  and  stone  crib-work  piers 
alternating  with  gates  and  sluiceways,  and  is  a  very  old  structure,  in 
a  somewhat  dilapidated  but  perhaps  serviceable  condition.  The  dis- 
tance from  the  top  of  the  cross  timbers  to  the  bottom  of  the  gates 
is  about  17  feet,  which  substantially  measures  the  depth  of  storage 
affoi»ded  by  the  dam.  The  lake  fills  regularly  in  the  spring,  And  by 
May  or  June  water  is  overflowing  the  dam. 

The  logs  driven  down  from  the  Upper  Penobscot  and  other  tribu- 
tary streams  are  finally  collected  in  the  lake  and  towed  in  rafts  to  the 
vicinity  of  the  North  Twin  dam,  where  those  destined  for  the  Great 
Northern  Paper  Company  are  separated  from  the  rest  of  the  drive 
and  held  for  use  at  Milinoket.  This  dam  was  built  by  the  Penobeeot 
Log  Driving  Co*npan3\  The  water  stored  in  the  Twin  Lakes  is  used 
for  log-driving  purposes  so  far  as  necessar3^  The  same  company 
maintains  dams  farther  up  the  Penobscot,  at  the  foot  of  Ripogenns 
and  Chesuncook  lakes,  as  well  as  at  the  outlet  of  Milinoket  Lake, 
which  drains  into  the  Penobscot  about  6  miles  below  the  North  Twin 
dam. 

At  the  outlets  of  most  of  the  other  and  smaller  lakes  there  are  also 
dams  maintained  for  log-driving  purposes  by  individual  owners. 
About  5  miles  below  the  North  Twin  dam  is  the  concrete  dam  built 
by  the  Great  Northern  Paper  Company  in  the  development  of  their 
power  at  Milinoket.  This  dam  is  about  20  feet  high  and  backs  the 
water  nearly  to  the  North  Twin  dam,  raising  the  surface  of  Quaquish 
Lake  several  feet. 

WATER  POVTERS. 

As  has  been  stated,  the  elevation  of  the  basin  of  the  Penobscot  is 
not  as  high  as  that  of  the  basins  lying  farther  to  the  west.  At  the 
remote  sources  of  the  river,  200  miles  by  water  from  the  outlet  into 
Penobscot  Bay,  the  divide  averages  perhaps  1,800  feet  above  sea  level. 
In  the  50  miles  from  the  head  of  the  southwestern  branch  to  Chesun- 
cook Lake  there  is  a  descent  of  about  600  feet,  but  the  stream  is  small 
and  practically  inaccessible. 

Below  Chesuncook  Lake  the  river  falls  about  400  feet  in  less  than 
20  miles  before  entering  Pemadumcook  and  Twin  lakes,  but  it  is  in  a 
wilderness  having  no  direct  railroad  communication.  Part  of  th's 
distance  it  flows  through  a  narrow  channel  with  steep  and  rock^'  sides, 
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the  current  of  the  river  being  swift,  with  frequent  falls  over  rocky 
ledges.     (See  PL  VI: ) 

In  the  30  miles  between  the  Twin  Lakes  and  the  mouth  of  Matta- 
wamkeag  River  the  Penobscot  descends  288  feet.  A  jwrtion  of  this 
fall  is  utilized  at  Milinoket,  where  has  been  constructed  the  largest 
pulp  and  paper  plant  in  the  world.  The  total  flow  of  the  river  at  that 
point  is  divei'ted  through  a  canal  about  a  mile  long,  used  in  one  head 
of  110  feet,  and  turned  into  Milinoket  River  as  a  tailrace. 

In  the  60  miles  from  the  mouth  of  the  Mattawamkeag  to  Bangor 
there  is  a  fall  of  177  feet.  About  half  of  this  fall  occurs  in  the  14 
miles  from  the  head  of  the  Cookis  Rips,  above  Oldtown,  to  tide  water 
at  Bangor,  and  in  this  distance  several  power  developments  have  been 
made,  dams  being  built  across  the  main  channel  at  five  places,  utiliz- 
ing an  aggregate  fall  of  between  55  and  60  feet.  There  are  also  three 
dams  on  what  is  known  as  Stillwater  Branch,  at  Stillwater,  and  at 
Orono.  Farther  upstream,  at  Montague,  a  20-foot  fall  in  the  main 
stream  is  utilized. 

The  following  table  gives  the  elevations  at  various  x)oints  on  the 
river: 

Fall  in  Penobscot  River. 


Locaiity. 

Dis- 
tance 
from 
mouth 

of 
riTer.a 

Milen. 

218 

Height 

above 

mean 

tide. 

FaU  be- 
tween 
IX)intB. 

Feet, 

Dis- 
tance 

be- 
tween 
points. 

Average 

fall  per 

mile 

between 
points. 

Authority. 

Penobscot  Lake,  head  of 

Feet. 
1,509 

Miles. 

Feet. 

Southwest  Branch. 

475 



25 



19.0 

Off    northwest    an^le    of 

ige^ 

1,084 

3f  C3sehead  Lake. 

134 

24 

......  —  1 

5.6 

Wells:  The  Water  Power 

Head  of  Chesancook  Lake. 

169 
151 

900 
900 

of  Maine,  p.  101. 

FcK)t  of  Chesuncook  Lake. . 

400 

18 

.22.2 

Head    of    Pemadnmcook 

116 
116 

500 

500 
466 

Lake. 
F<x)t  of  the  Twin  Lakes 

, 

Bangor     and     Aroostook 
Railroad  croesinK.  below 
foot  of  the  Twin  Lakes. 

)     "            ' 

^r                  T>                             i_  •     M 



2K8 

29 

1 

9.9 

Moses  Burpee,  chief  en- 
gineer   Bangor    and 
Aroostook  Railroad. 

"Measured  on  Colton's  map  of  Maine. 

The  Milinoket  mills  utilize  a  head  of  110  feet,  and  at  full  gate  have 
a  capacity  of  20,000  horsepower.  Gagings  of  the  canal  show  that 
when  running  at  its  full  capacity  the  canal  carries  19,000  cubic  feet 
per  second.  There  is,  however,  surplus  power  at  this  plant,  so  that 
at  no  time  are  all  the  gates  open  to  their  full  capacity.  With  the 
Milinoket  Company  and  the  three  other  large  pulp  mills  operated  by 
water  power,  the  pulp  industry  may  be  considered  the  most  impor- 
tant on  the  river. 

Above  Oldtown  the  river  contains  numerous  islands,  dividing  the 
stream  into  channels,  which  have  i)roved  favorable  for  the  handling 
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of  logs  to  be  sawed  at  the  various  mills  below.  There  are  seven  of 
these  mills  operated  by  water  power  on  the  Penobscot  and  the  Still- 
water Branch,  and  with  their  planing,  shingle,  lath,  clapboard  ma- 
chines, etc.,  they  are  the  second  largest  users  of  power  on  the  river. 
The  sawing  season,  however,  lasts  only  about  six  months — from 
May  to  November — the  river  being  frozen  over  the  remainder  of  the 
time,  thus  pi'ecluding  the  handling  of  logs  in  the  customary  manner. 

About  3  miles  above  Bangor,  at  Veazie,  is  the  electric  power  and 
light  station  for  the  city  of  Bangor,  operated  by  about  1,500  horse- 
power of  turbines.  One  hundred  and  twenty  horsepower  or  there- 
abouts is  used  by  an  electric-lighting  station  at  Oldtown,  and  250 
horsepower  for  the  municipal  lighting  plant  at  the  Bangor  pumping 
station.  Water  power  is  also  utilized  for  pumping  public  wat«r  sup- 
plies from  the  river  at  Oldtown,  Veazie,  and  Bangor.  These  works, 
with  those  already  enumerated,  and  with  a  single  woolen  mill  at 
Oldtown  and  a  cant-dog  shop  at  Orono,  comprise  all  the  users  of 
water  power  from  the  Penobscot. 

The  power  development  at  Milinoket  utilizes  the  total  fall  between 
the  North  Twin  dam  and  the  outlet  of  Milinoket  River.  Between 
the  latter  place  and  Medway  there  is  a  large  fall  that  is  still  unde- 
veloped. At  Medway  the  flow  is  largely  increased  by  the  addition  of 
the  waters  of  the  East  Branch,  and  at  Mattawamkeag  by  those  of 
Mattawamkeag  River.  From  Medway  to  Mattawamkeag  the  water 
is  relatively  smooth,  although  with  a  swift  current. 

A  short  distance  below  the  mouth  of  Mattawamkeag  River  the 
Penobscot,  there  about  500  feet  wide,  is  crossed  by  the  Canadian 
Pacific  Railway;  but  there  is  neither  bridge  nor  dam  elsewhere  upon 
its  course  below  Milinoket  until  the  immediate  vicinity  of  the  mouth 
of  the  Piscataquis  is  reached.  In  the  stretch  from  the  Mattawamkeag 
to  the  Piscataquis  the  river  has  a  good  current,  with  rapids  at  what 
are  known  as  the  Five-Islands  Rips,  opposite  the  village  of  Winn, 
and  at  the  upper  and  lower  Mohawk  Rips,  opposite  South  Lincoln. 
At  Winn  the  rapids  are  heavy,  the  river  bed  is  composed  of  rock, 
which  here  and  there  rises  above  the  water  surface,  the  banks  are 
high,  and  the  site  appears  to  be  an  important  one  for  the  develop- 
ment of  power.  At  the  lower  Mohawk  Rips  the  river  is  probably  800 
or  1,000  feet  wide,  the  bed  partly  of  rock  and  strewn  with  bowlders, 
the  banks  gravelly  and  of  fair  height,  but  the  site  appears  of  much 
less  consequence  than  that  at  Winn. 

Between  the  towns  of  Enfield  and  Rowland,  and  a  quarter  of  a  mile 
or  more  above  the  mouth  of  the  Piscataquis,  is  the  power  plant  of  the 
Piscataquis  Falls  Pulp  and  Paper  Company,  whose  mill  has  a  capacity 
for  manufacturing  daily  40  tons  of  mechanical  wood  pulp.  This  privi- 
lege was  developed  six  or  eight  years  ago,  and  practically  the  same 
men  who  compose  the  Piscataquis  Falls  Pulp  and  Paper  Company 
have  a  mill  at  Great  Works,  below  Oldtown.     The  dam,  like  almost 
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all  of  the  dams  on  the  rivers  of  Maine,  is  a  log  crib-work  structure 
packed  with  stone.  Its  length  is  about  1,000  feet,  and,  as  is  neces- 
sary upon  a  river  so  largely  utilized  for  log  driving,  a  sluiceway  for 
logs  is  provided  in  the  central  part  of  the  structure.  The  hydraulic 
canal  follows  the  east  bank  for  about  1,000  feet,  or  to  the  mill,  taking 
the  course  of  an  old  navigation  canal  by  which  steamboats  formerly 
passed  the  falls.  At  the  mill  a  head  of  20  feet  is  obtained  for  the 
turbines,  of  which  2,500  horsepower  are  installed.  There  is  no  lack 
of  water,  except  occasionally  a  slight  shortage  in  the  latter  part  of 
August  or  the  early  part  of  September. 

Below  the  Piscataquis  there  are  no  dams  until  Oldtown  is  reached, 
but  there  are  occasional  rapids  offering  possible  sites  for  the  develop- 
ment of  power.  Whei*e  confined  within  a  single  channel  the  river 
appears  generally  to  }ye  nearly  or  quite  1,000  feet  in  width,  but  islands 
frequentlj'^  divide  it  into  several  channels,  The  Passadumkeag  Rips 
are  close  to  the  mouth  of  Passadumkeag  River.  Here  the  banks  are 
of  good  height,  and  there  is  considerable  exposed  rock  in  the  east 
bank  and  on  the  river  bed,  but  it  is  questionable  whether  a  dam  of 
suitable  height  could  be  built  without  causing  backwater  upon  the 
privileges  on  the  main  river  and  on  the  Piscataquis  at  Rowland.  A 
more  promising  site  is  that  at  the  Birch  Island  Rips,  perhaps  2  or  3 
miles  below  the  mouth  of  Olamon  Stream.  These  rips  are  short,  but 
strong,  and  the  river  is  divided  by  a  rocky  island. 

Above  and  in  the  vicinity  of  Oldtown,  as  already  mentioned,  the 
Penobscot  is  divided  by  many  islands,  differing  greatly  in  size;  the 
channels  between  them  are  variouslv  controlled  and  utilized  in  the 
operations  of  sorting,  storing,  and  driving  logs.  Opposite  Oldtown 
the  watei*s  become  confined  to  substantially  two  channels — the  main 
Penobscot  River  and  the  Stillwater  Branch — between  which  the  flow 
in  low  stages  appeai-s,  from  measurements  made  ten  or  twelve  years 
ago  hy  Prof.  George  II.  Hamlin,  to  be  divided  in  the  ratio  of  from  five 
to  eight  parts  in  the  former  to  one  part  in  the  latter,  and  on  which  the 
water-power  improvements  at  Oldtown  and  Orono  are  situated. 

On  the  main  river  the  upper  privilege  at  Oldtown  is  owned  by  the 
Bod  well  Water  Power  C^ompany,  which  leases  power  to  the  present 
users.  The  dam  is  a  log  crib-work  structure  from  the  left  bank  to  an 
exposed  ledge  in  the  center  of  the  stream,  and  from  that  point  to  the 
right  bank  it  is  built  of  squared  timbers,  the  spaces  being  filled  with 
stone.  The  influence  of  this  dam  extends  a  mile  or  more  upstream, 
and  is  terminated  by  short  but  heavy  rips  in  the  channels  into  which 
the  river  is  divided.  On  the  left  bank  the  fall  available  at  the  mills 
is  stated  to  be  15  feet,  and  power  is  used  by  the  sawmills  of  B.  B. 
Thatcher  <fc  Company  and  the  Jordan  Lumber  Company,  which 
together  manufacture  from  20,000,000  to  25,000,000  feet  of  lumber 
during  the  season,  and  by  the  Oldtown   Electric   Light  Company, 
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which  uses  more  than  100  hoi'sepower.  On  the  right  bank  water  is 
admitted  through  a  substantially  constructed  bulkhead  to  a  canal  40 
or  50  feet  wide,  inclosed  b^'^  a  heavy  wall  on  the  river  side  and  carried 
downstream  as  far  as  required  for  the  present  works.  The  head 
obtained  on  the  turbines  is  11  feet,  and  the  power  is  utilized  b^''  the 
Oldtown  Woolen  Company,  which  has  an  8-set  mill;  by  the  Public 
Works  Company,  of  Bangor,  for  operating  pumps  for  the  public 
water  supply,  the  delivery  being  about  600, 0(K). gallons  per  day;  ami 
by  the  Nekonegan  Paper  Company,  for  the  manufacture  of  pulp. 

The  next  privilege  below  on  the  main  river  is  that  at  Great  Works, 
owned  by  the  Penobscot  Chemical  Fiber  Company,  which  manufac- 
tures about  25  tons  of  wood  pulp  a  day.  The  fall  amounts  to  14  feet, 
and  the  company  operates  1,040  horsepower  of  turbines  on  the  west 
bank,  and  occasionally  a  single  wheel  of  140  horsepK)wer  on  the  east 
bank.  Power  is  also  leased  to  Messrs.  Mullen  &  £ngel  for  a  saw- 
mill having  a  capacity  for  manufacturing  20,000,0(X)  feet  of  lumber 
during  the  season. 

On  the  8tillwat4?r  Branch  there  are  three  dams.  The  uppermost 
dam  is  at  the  \illage  of  Stillwater  (ward  5,  Oldtown),  where  a  fall  of 
18  feet  is  obtained.  The  entire  privilege  is  owned  by  the  Orono  Pulp 
and  Paper  Company,  and  is  not  at  present  used.  The  second  and 
third  dams  ai'e  close  together,  and  but  little  above  the  confluence  of 
the  Stillwater  Branch  with  the  main  river.  They  are  in  the  town  of 
Orono,  between  Orono  village,  on  the  west  bank,  and  what  is  locally 
known  as  Webster,  on  the  east  bank.  The  principal  use  of  power  is  b}" 
a  pulp  mill  of  the  Int^irnational  Paper  Company,  which  combines  the 
fall  past  both  dams  into  a  single  fall,  amounting  to  26  or  27  feet,  and 
has  3,000  horsepower  of  turbines  installed.  In  the  low  stages  of  late 
summer  flow  not  more  than  half  that  amount  of  power  is  obtained. 
The  pulp  is  manufactured  into  i)aper  on  the  opposite,  or  Webster, 
bank  by  the  same  company.  At  the  paper  mill  the  lower  fall  only  is 
used,  and  300  horsepower  of  turbines  is  installed.  Power  is  also 
utilized  at  these  dams  for  the  sawmills  of  William  Engel  &  Company 
and  Adams  <fe  Company,  which  together  manufacture  from  12,000, OTK^ 
to  20,000,000  feet  of  lumber  annually,  and  at  Mansfleld  ifc  Company's 
shop,  for  the  manufacture  of  cant  dogs. 

Passing  below  the  junction  of  the  Stillwater  Branch  with  the  Penob- 
scot, the  first  privilege  is  that  at  the  point  locally  know^n  as  Basin 
Mills,  in  the  town  of  Orono.  Here  a  long  log  dam  across  the  principal 
channel  diverts  water,  through  a  small  channel  formed  by  an  island, 
to  the  sawmills  of  James  Walker  &  Company,  the  continuation  of  the 
channel  serving  as  a  tailrace,  and  the  conditions  thus  being  peculiarly 
favorable  for  the  safe  and  convenient  utilization  of  the  river.  The 
head  obtained  is  10  feet,  and  about  13,000,000  feet  of  lumber  is  manu- 
factured each  season. 
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The  next  dam  is  3  or  4  milen  farther  downstream,  at  Veazie,  about 
5  miles  above  Bangor.  Here  the  power  was  originall}^  utilized  by 
sawmills,  which  have  now  been  discontinued  and  succeeded  by  the 
extensive  electric  plant  of  the  Public  Works  Company  of  Bangor. 
The  working  head  obtained  on  the  turbines  ranges  from  7  to  11  feet, 
according  to  the  stage  of  the  river  in  different  seasons.  Under  the 
larger  head  the  wheels  at  present  installed  furnish  an  aggi*egate  of 
1,650  horsepower,  1,500  horsepower  of  which  is  used  for  generators  and 
150  horsepower  for  pumps  furnishing  the  water  supply  of  Yeazie  and 
Brewer.  There  is  a  steam  plant  of  the  same  capacity  as  the  turbines, 
for  some  steam  power  is  necessary  at  times  in  the  summer.  The 
electricity  developed  at  this  station  is  utilized  for  street  lighting  at 
Brewer,  a  town  across  the  Penobscot  from  Bangor,  for  private  incan- 
descent and  arc  lighting  in  Bangor,  and  for  operating  the  city  electric 
car  lines  in  Bangor  as  well  as  the  suburban  lines  running  northward 
to  Oldtown  and  southward  to  Winterport. 

The  final  water  privilege  on  the  Penobscot  is  about  a  mile  above  the 
business  portion  of  Bangor,  and  is  utilized  for  the  municipal  water 
supply  and  electric-lighting  plant  of  that  city.  There  is  considerable 
oscillation  below  the  dam,  due  to  the  tide,  and  the  head  on  the  tur- 
bines ranges  from  4  to  8  or  9  feet,  according  to  the  stage  of  the  river 
and  the  tide.  There  are  at  present  five  turbines  in  use,  rated  at  125 
horsepower  each  under  an  8-foot  head.  One  of  these  is  used  continu- 
ously for  operating  the  mechanical  filter  plant;  four  are  needed  during 
the  day  for  the  general  demands  of  pumping,  while  at  night  two  are 
devoted  to  the  street  lighting  of  Bangor.  Considerable  improvements 
and  enlargements  of  the  plant  are  in  progress. 

The  figures  at  hand  for  the  volume  of  t.he  lower  river  are  few,  and 
those  for  the  fall  are  neither  definite  nor  probably  very  accurate.  The 
latter,  however,  seem  to  give  a  fall  from  the  head  of  the  Stillwater 
Branch  above  Oldtown  to  mean  tide  at  Bangor  of  from  80  to  85  feet. 
Combining  with  this  fall  the  figures  of  flow  given  on  pages  37-38, 
it  appears  that  the  power  of  this  portion  of  the  river  at  practically 
its  lowest  stages  is  equivalent  to  from  18,000  to  20,000  net  horse- 
power continuous  use  for  the  twenty-four  hours.  Although  the 
actual  power  now  employecl  can  not  be  stated,  it^is  evident  that  the 
full  power  of  the  river  is  far  from  being  utilized.  Of  the  80  feet  or 
thereabouts  of  fall  mentioned,  only  about  56  feet  is  embraced  in  the 
falls  at  the  dams  on  the  main  river,  the  remainder  being  repre- 
sented chiefly  at  the  scattered  rips  between  the  head  and  the  foot  of 
the  Stillwater  Branch.  Whether  a  portion  of  the  latter  power 
could  be  utilized  to  advantage  in  an  independent  privilege,  or  to 
what  extent  it  could  be  incorporated  in  existing  privileges,  can  only 
be  determined  after  further  investigation. 
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ARTIFICIAL  CONNECTION  BETWEEN   ST.  JOHN  AND  PENOBSCOT  RIVERS. 

So  low  are  the  divides  between  the  Upper  Penobscot  and  the  St. 
John  and  Kennebec  basins  that  a  diveraion  of  water  to  or  from  the 
former  river  is  comparatively  eas}'.  More  than  forty  years  ago  an 
artificial  connection  was  established  between  the  upper  waters  of  the 
Alleguash,  a  tributary  of  the  St.  John,  and  the  East  Branch  of  the 
Penobscot.  This  was  brought  about  by  means  of  a  dam  at  the  north- 
ern or  outlet  end  of  Chamberlain  Lake,  a  feeder  of  the  Alleguash. 
Tlie  waters  of  that  lake  were  thus  turned  back  through  two  connect- 
ing lakes,  Telosmis  and  Telos,  and  from  the  latter,  through  an  arti- 
ficial cut,  to  Webster  Lake,  in  the  Penobscot  Basin.  There  was  also 
a  dam  farther  down  the  Alleguash,  at  the  foot  of  Churchill  Lake, 
flooding  the  latter  back  into  Heron  Lake,  from  which  locks  permitted 
the  floating  of  logs  up  into  Chamberlain  Lake  and  thence  to  the 
Penobscot;  but  these  works  have  long  since  gone  to  deca3\  The  dam 
at  the  outlet  of  Chamberlain  Lake  and  that  at  Telos  Lake,  however, 
are  still  in  use.  At  the  time  of  the  spring  drive  the  waters  of  Cham- 
berlain Lake  are  turned  through  the  Telos  cut  into  the  East  Branch 
of  the  Penobscot  to  facilitate  the  passage  of  the  drives  down  that 
river.  At  the  close  of  the  driving  season  the  gates  at  the  Chamber- 
lain dam  are  opened,  and  the  water  of  that  lake  is  permitted  to  pass 
both  ways.  All  timber,  therefore,  which  is  delivered  below  Cham- 
berlain Lake  on  tlie  Alleguash  waters  must  go  down  the  St.  John, 
while  that  delivered  at  Chamberlain  Lake,  although  it  can  go  either 
way,  is  driven  down  the  Penobscot  to  market. 

The  headwaters  of  the  Penobscot  and  of  Moosehead  Lake,  the 
largest  lake  in  the  Kennebec  Basin,  are  only  2  or  3  miles  apart,  and  it 
was  once  planned  to  build  a  sluiceway  to  unite  them.  This  sluice- 
way was  never  constructed,  however,  but  a  traveling  endless  chain 
was  installed  to  haul  the  logs  from  Meadow  Pond,  into  which  the 
water  was  set  back  by  a  dam  across  the  Penobscot.  From  this  pond 
the  logs  were  elevated  by  an  endless  chain  to  the  upper  end  of  a 
V-shaped  sluiceway  which  leads  down  the  southern  slope  to  Moose- 
head  Lake.  It  is  said  that  when  this  carrier  was  in  use  one-third  of 
a  million  feet  of  lumber  a  day  was  thus  transported. 

FLOW. 

No  extended  record  of  the  discharge  of  Penobscot  River  has  been 
kept.  Few  figures  of  its  flow  have  been  published,  and  these  are  of 
little  value,  being  isolated  measurements  accompanied  by  few  data  as 
to  the  relation  existing  between  the  flow  determined  and  that  at  high 
and  at  low  water.  In  the  fall  of  1884  Prof.  George  H.  Hamlin,  of  the 
University  of  Maine,  made  measurements  of  the  main  stream  at  Orono, 
also  of  the  East  and  West  forks  of  the  Stillwater  Branch  at  the  foot  of 
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Orono  Island.  These  measurements  were  made  on  September  20,  22, 
and  23,  with  subsurface  floats,  and  the  discharge  was  found  to  be 
3,480  cubic  feet  per  second,  correspondin^r  to  0.48  cubic  foot  per 
second  for  each  of  the  7,240  square  miles  of  tributary  drainage  area. 
About  85  per  cent  of  the  discharge  was  through  the  main  river. 
The  result  thus  obtained  was  considered  by  Professor  Hamlin  to 
represent  the  average  extreme  low- water  discharge. 

On  September  7,  1886,  the  East  and  West  forks  of  the  Stillwater 
Branch  were  measured  in  the  same  manner,  and  on  October  23,  at 
substantially  the  same  stage  of  water,  the  main  river  was  measured 
about  a  quarter  of  a  mile  below  the  works  of  the  Penobscot  Chemical 
Fiber  Company.  The  Ellis  current  meter  was  used  for  these  meas- 
urements, and  the  total  discharge  of  the  river  was  found  to  be  2,470 
cubic  feet  per  second,  equivalent  to  0.34  cubic  foot  per  second  per 
square  mile.  This  discharge  Professor  Hamlin  regards  as  correspond- 
ing to  extreme  low  water.  He  states  that  the  river  has  at  rare  inter- 
vals been  lower  than  it  was  at  that  time,  but  only  slightly  lower.  In 
the  measurements  of  both  1884  and  1886  it  is  believed  that  the  results 
obtained  represented  the  average  flow  for  twenty-four  hours. 

A  record  of  the  flow  of  the  river  at  the  Sunk  Haze  Rips,  near  Costi- 
gan,  Me.,  was  kept  from  September  15,  1899,  to  September  22,  1900. 
The  rating  curve  was  constructed  from  tube-float  measurements  made 
by  Mr.  George  F.  Hardy  and  reported  to  the  supreme  court  of  the 
State  on  October  23,  1901.  The  area  of  tlie  drainage  basin  at  the 
Sunk  Haze  Rips  is  7,450  square  miles.  The  results  of  these  measure- 
ments are  given  in  the  following  tables: 

Daily  discharge,  in  second-feet,  of  Penobscot  River  at  the  Sunk  Haze  Rips,  near 

Costigan.  Me,,  for  1S90, 


Day. 

Sept. 

1.. 

2 ! 

3.. 

4 1 

5 

H 

8 

9 1 

10 

11 

12 

i:i. 

14 

15 

tH;*) 

IH 

2.64() 

IT 

2,600 

Oct.       Nov.   '    Dec. 


Day. 


Sept. 


3,450 

4,250 

5,100 

3,900 

3,550 

3,380 

3,190 

3,5«0 

3,200 

3,100 

3,100 

2.950 

2. 750 

2,630 

2,fJ30 

2,330 

2,410 

3,300 

5.eoo 

10,850 

12,200 

11,000 

10,850 

10,500 

14,000 

9,090 

8,300 

7,620 

7,300 

6,020 

6.240 

6, 1(X) 

6,100 

5,800 


4,800 
5,100 
5,950 
8,000 
8,750 
8,650 
8,650 
7,700 
8,500 
7,900 
7,440 
7,2:*) 
9,44X) 
11,500 
11.500 
10,000 
9, 750 


Oct.       Nov.       De<'. 


18 

2,350 

19 

2,900 

20 

2.380 

21 

2,450 

22. 

2,750 

23 

2,670 

24 

2,850 

25 

2,450 

26 

3,41(Ja 

27 

3,300" 

28 

3,140 

29 

3,020 

30 

3,190 

31 

Mean 

2,808 

2,330 
2,:33l) 
2,:«0 

2,4:« 

2.;i50 
2,  lU) 
2,670 
2,42<) 

2,:«o 

2,100 

2,3:*> 

2, 1«) 

2,or*Vi 

2,550 


4,400 
5.1(K) 
5,250 
5,950 
6,240 
6.700 
6,800 
6,450 
5,600 
5. 100 
5.250 
5,600 
5,800 


10, 150 

10, 150 

10,500 

11,000 

11,250 

11,2a) 

10,300 

9,850 

9,750 

9,200 

8,850 

8,570 

8.4(N) 

9. 4:*) 


9,014 


a  Shut  down  at  Montague. 
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Daily  discharge,  in  second-feet ^  of  the  Penobscot  River  at  the  Stink  Haze  Rips,  near 

Costigan,  Me. ,  for  1900. 


Day. 


1 ,  9,500 

:* '  10,000 

H 10,500 

4 '  11,700 

5 11,900 

6 11,200 

7 11,000 

8 10,000 

9 10,150 

10 10,150 

11 10,150 

12 

1  

U 

16 

16 

17 

18 

19 


12,600 
13,600 
18,150 
12,750 
12,800 
11,960 
12,400 
12,200 

20 11,800 

21 11,«60 

22 12,600 

Z^ 13,600 

£4 .  14,860 

£5 15,650 

2(5 16,300 

27 19,000 

2S 27,500 

29 32,000 

30 33,500 

31 86,400 


86,000 
35,  WO 

82,200 
31,700 
81,800 
:il,5a) 
81,000 
80,000 
29,200 
27,200 
26,200 
27,150 
29,800 
43,000 
51,000 
52,400 
49,900 
47,300 
45,000 
43,000 
39,700 
38,300 
35,700 
34,800 
38,300 
44,400 
47,300 


47,600 
47,600 
45,600 
44,400 
42,800 
41,400 
39,400 
87,700 
86,500 
35,100 
33,600 
32,660 
81,100 
80,600 
29,800 
29,200 
34,800 
44,100 
33,200 
82,500 
62,700 
62,500 
61,800 
50,500 
58,000 
55,600 
54,800 
51,500 
48,100 
44,500 
41,300 


Apr. 


40,800 
89,600 
41,300 
44,600 
46,600 
43,800 
42,600 
45,300 
48,800 
44,600 
48,800 
36,600 
38,000 
42,600 
44,600 
46,100 
48,100 
49,400 
54,800 
62,400 
62,000 
75,100 
74J00 
71,400 
69,600 
67,500 
65,300 
61,700 
59,500 
56,800 


Mean 14,876 


37,262     48,828  '  52,407 


May. 

June. 

69,400 

34,800 

54,800 

80,800 

51,100 

36,300 

61,200 

41,600 

72,500 

38,200 

74,700 

34.7D0 

69,900 

32,300 

66,900 

30,300 

63,600 

27,400 

63,000 

24,200 

61,700 

24,800 

58,000 

23,900 

53,400 

22,300 

49,400 

22,000 

50,100 

18,400 

54,100 

19,000 

50.700 

17,500 

50,800 

14,000 

48,800 

13,6tt) 

54,100 

12,600 

62,400 

10,500 

55,700 

9,700 

61,700 

12,200 

60,000 

10,150 

57,800 

9,400 

55,000 

8,300 

50,800 

8,150 

49,800 

7,800 

47,100 

9,000 

44,200 

10,150 

89,900 

56,682 

20,435 

July.     Aag:.      Sept. 


11,900 
12,200 
11,900 
11,£00 
11,700 
12,500 
12,800 
12,800 
13,200 
14,100 
14,100 
14,100 
14,400 
13,900 
14,600 
14,000 
11,900 
13,200 
16,900 
21,400 
18,700 
14,400 
12,900 
11,300 
11,300 
12,200 
15,100 
15,100 
14,800 
14,600 
13,560 


18,769 


14,100  5.9&I 

I%^0  5.95'i 

i.^900  5.95.'t 

12,700  5,«>4) 

12,400  6,1<JU 

12,400  6,95t) 

12,050  6.K>l 

12,060  6,250 

12,060  h,im 

12,060  5.400 

12,060  3,140 

13,400  3,270 
13,200,      3,100 

12,700  3,270 

12,400  8,350 

13,400  3,250 

12,400  3.(61) 

12,060  3,aari 

u,900  2,8rn 

11,700  2,G9i 

11,800  ,      2.S>0 

10,450   

9,000   

7,660  ' 

6,850   . 

4,850   

6,600    

6,450 . 

6,150    

5,950   

6,200   

10,722  4.507 


A  record  of  the  flow  of  the  river  at  Milinoket  has  been  kept  during 
the  last  two  years,  but  the  results  are  not  yet  ready  for  publication. 

The  only  extended  rainfall  record  in  the  basin  is  that  for  Orono, 
showing  46  inches  yearly  average  for  the  period  1871  to  1891,  A  rec- 
ord of  the  rainfall  at  Milinoket  has  been  kept  since  1899.  During  the 
summer  of  1901  the  United  States  Geological  Survey  established  a 
rain  gage  at  Wytopitlock,  in  this  basin,  with  the  idea  of  obtaining 
information  as  to  the  precipitation  nearer  the  headwaters  of  the 
stream.  A  gaging  station  was  also  established  at  Montague,  on  the 
main  stream,  where  records  of  gage  heights  are  made  daily,  and  cur- 
rent-meter measurements  of  the  discharge  as  often  as  required  to 
construct  a  reliable  rating  curve.  From  these  data  the  flow  of  the 
river  on  each  day  of  the  year  can  readily  be  computed. 

KENNEBEC  RIVER. 
DRAINAGE   BASIN. 

Kennebec  River  is  one  of  the  best  streams  in  the  United  States  for 
the  development  of  water  power.  Its  basin  lies  between  those  of  the 
Androscoggin  and  the  Penobscot,  and  extends  from  the  Canada  line  to 
the  ocean.  (See  PI.  V,  p.  28. )  The  basin  measures  150  miles  in  length, 
and  varies  in  width  from  50  to  80  miles  in  the  main  portion,  embracing 
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a  total  area  of  6,330  square  miles.  Of  this  area  1,250  square  miles 
are  tributary  to  Moosehead  Lake.  The  general  elevation  is  less  than 
that  of  the  Androscoggin  Basin,  though  near  the  center  of  the  area 
Saddleback,  Abraham,  and  Bigelow  mountains  rise  as  isolated  peaks 
to  elevations  higher  than  any  mountains  in  the  State  except  Katahdin. 

The  river  rises  in  Moosehead  Lake,  though  its  headwaters  are  col- 
lected by  Moose  River,  Roach  River,  and  a  number  of  smaller 
streams  rising  in  the  hilly,  forested  areas  lying  to  the  east  and  west 
of  that  lake.  Near  Moosehead  the  hills  and  highlands  are  well  back 
from  the  lake,  leaving  a  great  open  plain.  The  northern  part  of  the 
drainage  basin  is  broken  by  offsets  from  the  White  Mountains. 
Nearly  the  whole  of  the  upper  portion  of  the  drainage  area  is  forest 
covered  and  in  its  original  Mild  stMe.  Below  the  outlet  of  Moose- 
head Lake  into  the  Kennebec  the  hills  close  in  upon  the  river,  form- 
ing a  narrow,  rocky  chasm,  with  steep  and  precipitous  sides.  From 
Moosehead  Lake  to  The  Forks  the  riA'^er  is  a  torrent,  falling  over  a 
rocky  bed  500  feet  in  a  distance  of  23  miles.  At  The  Forks  the 
waters  of  Dead  River,  which  rises  near  the  western  boundary  of  the 
State  at  an  elevation  of  about  2,000  feet,  are  joined  to  the  main 
stream.  Below  this  junction  the  river  flows  through  a  broad  valley, 
with  gentle  slopes  upon  either  side,  still  covered  to  some  extent  with 
forest  growth,  but  largely  cleared  and  with  occasional  cultivated 
farms.  About  60  miles  from  the  coast  the  hills  again  rise,  though 
not  to  a  considerable  height.  There  are  on  the  river  a  number  of 
large  falls,  which  have  been  developed  by  the  construction  of  dams 
and  are  now  used  for  sawmills,  pulp  mills,  and  cotton  mills.  These 
will  be  described  later. 

The  prevailing  rock  in  the  northern  part  of  the  basin  is  slate,  with 
a  belt  of  sandstone  to  the  west  and  a  district  of  granite  to  the  east  of 
Moosehead.  South  of  Bingham  mica-schists  run  into  the  clay  slate 
in  spots,  and  elsewhere  into  gneiss,  but  (except  where  broken  by 
intrusions  of  granite,  as  at  Hallowell  and  Augusta),  the  slate  prevails 
as  far  as  Gardiner.  Below  the  latter  city  gneiss  predominates,  with 
stretches  of  mica-schists  on  the  east  bank.  The  surface  materials 
are  finely  pulverized,  and  water-retaining  sands  and  gravels  are  more 
abundant  in  the  northern  part,  succeeded  by  a  greater  proportion  of 
loam  and  clay  to  the  southward. 
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The  areas  of  the  drainage  basins  of  the  river  and  its  principal 
tributaries  are  given  in  the  follomng  table: 

Drainage  areas  of  Kennebec  River  and  principal  tributaries. 


River.  Locality. 


Drainage 


I  Sq.miies. 

Kennebec Outletof  Mooeehead  Lake ,  1,250 

Do Immediately  below  mouth  of  Dead  Biver 2,57(1 

Do Carritnnk  Falls ;  2,900 

Do Madison I  3,3!» 

Do I><i orridgewock 4,030 

Do Somerset  Mills,  Fairfield 4,38» 

Do Waterville  above  month  of  Sebasticook  River 4,41t» 

Do  Waterville  below  month  of  Sebaaticook  River 5,4T0 

Do ,  Angnsta 5,770 

Do Head  of  Merrymeeting  Bay ,  6,330 


Moose i  Outlet  into  Moosehead  Lake 

Dead Mouth 

Sandy Farmington 

Do I  Month 

Sebasticook do 

Mensalonskee do 

Cobboflseecontee do 


eso 

1,(0) 

344) 

651) 

1,(«0 

as 

230 


The  United  States  Geological  Survey  now  maintains  gaging  stations 
on  the  river  at  The  Forks  and  at  North  Anson. 

LAKE   STORAGE. 

Moosehead  Lake,  with  an  area  of  120  square  miles,  forms  about 
one-third  of  the  whole  lake  surface  in  this  basin.  The  other  lakes 
are  small,  not  one  exceeding  10  square  miles  in  area,  yet  in  the  aggre- 
gate the  tributary  lake  surface  amounts  to  nearly  360  square  miles, 
according  to  Wells,  distributed  as  follows: 

Surface  areas  of  principal  lakes  and  ponds  in  the  Kennebec  Basin, 

Tributary  to —  Sq.  mllea. 

Messalonskee  River _ 27. 45 

Saiidy  River 10.10 

Carrabassett  River .  _  _ 10. 20 

Dead  River 24.75 

Moose  River : 31.60 

Sebasticook  River. _ _ 48. 30 

Wesserunsett  River. 5.  Sij 

Kennebec  River  at  mouth  of  Moosehead  Lake 120. 00 

Kennebec  River  at  sundry  points  above  Augusta _ 53. 25 

Kennebec  River  below  Augusta _ 25. 85 

Total - - 356.85 

Despite  the  excellent  natural  facilities  offered  by  the  basin,  the 
storage  has  been  but  imperfectly  developed,  and  that  controlled  is 
not  employed  in  the  manner  most  favorable  to  water-power  interests. 
There  is  a  natural  conflict  in  this  matter.     For  the  purposes  of  log 
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driving  it  is  desirable  to  open  the  gates  at  the  lakes  in  the  spring  and 
early  summer,  when  the  normal  flow  of  the  stream  is  already  large, 
so  as  to  flnsh  the  logs  down  to  the  mills  (see  PL  VIII,  A) ;  while  the 
economical  use  of  stored  water  for  power  requires  it  to  be  held  back 
in  the  lakes  until  midsummer  and  gradually  drawn  down  from  that 
time  through  the  fall  and  winter.  Moosehead  Lake  fills  during  the 
winter  and  spring  largely,  with  the  melting  of  the  snow,  the  last  of 
which  is  usually  wasted  and  forms  part  of  the  freshet  flow.  Between 
about  May  15  and  June  1,  when  logs  in  suflicient  numbers  arrive  at 
the  lake  dam,  usually  about  three  days  after  the  ice  leaves  the  lake, 
the  outlet  gates  are  opened,  and  from  that  time  water  is  steadily 
drawn. 

An  association  of  manufacturers  upon  the  river  has  been  chartered 
under  the  name  of  of  the  Kennebec  Water  Power  Company,  with  a 
view  to  the  systematic  development  and  control  of  the  storage  of  the 
basin.  This  company  and  the  Kennebec  Log  Driving  Company  have 
made  a  number  of  improvements  on  the  river,  such  as  blasting  and 
clearing  out  the  channel  of  the  East  Branch,  by  which  means  they 
have  been  able  to  drive  the  logs  with  less  water.  While  formerly 
from  5,000  to  6,000  cubic  feet  per  second  wei-e  used,  logs  are  now 
driven  with  from  3,000  to  4,000  cubic  feet.  This  enables  them  to 
reserve  from  4  to  4^  feet  of  water  in  the  lake  after  the  drive  has 
reached  Augusta,  while  formerly  only  2  feet  were  left  in  the  lake. 
The  total  amount  expended  by  the  Kennebec  Water  Power  Company 
during  the  last  four  or  five  years  for  improvements  and  surveys  of 
the  Kennebec  watershed  was  ^27,259.58.  They  gave  $20,000  to  the 
Kennebec  Log  Driving  Company  as  their  part  of  the  expense  of 
rebuilding  the  dam  at  Moosehead  Lake.  At  present  the  storage  in 
the  lake  is  controlled  by  the  Kennebec  Log  Driving  Company,  but 
after  the  drive  the  control  of  the  water  is  put  into  the  hands  of  a 
member  of  the  Kennebec  Water  Power  Company. 

The  dams  at  the  two  outlets,  known  respectively  as  the  east  and 
west  outlet,  are  of  log  crib  work,  filled  with  stone,  and  buttressed  by 
heavy  piers  of  similar  construction.  (See  PL  YII,  A  and  B.)  Nomi- 
nally the  dams  have  raised  the  lake  surface  7^  feet  above  the  original 
low-water  level,  but  it  can  not  now  be  drawn  much  lower  than  within 
a  foot  of  that  level,  and  the  actual  yearly  range  between  high  and 
low  water  is  from  5^  to  6  feet.  The  tributary  drainage  is  not  entirely 
controlled,  and  a  large  wastage  past  the  dams  occurs  nearly  everj- 
year. 

The  dam  at  the  east  outlet  has  been  rebuilt  recentlv  and  is  now  in 
excellent  condition.  A  plan  is  in  contemplation  to  raise  it  2  feet, 
thereby  greatly  increasing  the  storage  of  the  lake.  This  additional 
storage  could  be  used  for  running  the  logs  in  the  spring  and  early 
summer,  and  the  remainder  would  be  available  for  augmenting,  for 
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The  seven  powers  that  are  at  present  utilized  are  between  Carri- 
tiink  Falls  and  Augusta,  and  aggregate  24,000  horsepower,  covering 
about  142  feet  of  the  314  feet  total  fall  of  the  river  between  those 
points.  The  uppermost  of  these  powers  ia  that  of  the  International 
Paper  Company,  at  Carritunk  Falls.  That  company  has  about  3,5<)«» 
horsepower  of  turbines  installed.  There  is  a  natural  cascade  at  this 
point,  with  a  pit<5h  of  28  feet  through  a  narrow  gorge,  above  and 
below  which  the  river  widens  out.  The  dam  was  built  in  the  winter 
of  1891,  and  makes  the  available  fall  30  feet. 

Passing  downstream  the  next  utilized  power  is  at  Madison,  where 
during  normal  stages  of  the  river  a  head  of  20  feet  is  utilized.  The 
water  wheels  on  this  power  aggregate  about  3,000  horsepower, 
although  that  amount  is  not  available  at  all  times,  owing  to  lack  of 
water.  At  present  several  concerns  are  using  power  at  Madison,  viz: 
The  Great  Northern  Paper  Compan}^  manufacturing  newspaper  and 
sulphite  fiber;  the  Indian  Spring  Woolen  Company  and  the  Madison 
Woolen  Company,  both  manufacturing  woolen  goods;  and  the  Madi- 
son Pumping  Station.  The  amount  of  power  used  by  the  Great 
Northern  Paper  Company  varies  somewhat,  according  to  the  flow  of 
the  river.  They  use  about  1,200  electrical  horsepower  at  all  times, 
and  have  grinder  units  installed  requiring  a  maximum  of  about  2,0  k) 
horsepower.  The  electric  plant  is  run  throughout  the  year  at  full 
capacit}^  while  the  grinders  probably  average  about  half  power 
throughout  the  year.  The  woolen  companies  are  supposed  to  use 
about  400  horsepower  each. 

There  is  a  natural  fall  of  more  than  80  feet,  in  pitches  and  rapids, 
in  the  river  near  Madison,  so  that  only  a  small  portion  of  the  power 
available  in  that  locality  is  employed.  The  Great  Northern  Paper 
Company  has  prepared  plans  for  developing  two  falls  just  below  the 
town,  one  of  20  feet  and  the  other  of  43  feet.  The  20-foot  fall  is  at 
Old  Point,  near  the  Norridgewock  town  line,  and  will  be  used  entirely 
for  electrical  power.  A  dam  about  640  feet  long  will  be  built,  and 
sufficient  apparatus  installed  to  generate  3,000  horsepower.  At  the 
43-foot  fall  a  masonry  dam  having  a  height  of  from  10  to  30  feet  and 
a  length  of  crest  of  850  feet  will  be  built.  This  power  will  be  used 
entirely  for  grinding  wood  pulp.  Wheels  to  generate  13,000  horse- 
power will  be  installed,  with  the  idea  of  storing  the  product  during 
high  water  and  running  whatever  part  of  the  plant  is  possible  during 
low  water. 

The  next  dam  is  at  Skowhegan,  where  the  power  is  controlled  by 
the  Skowhegan  W^ater  Power  Company.  The  fall  is  17  feet,  and  28 
water  wheels  of  an  aggregate  capacity  of  5,100  horsepower  are  in  use 
at  the  various  works.  Of  this  amount  2,900  horsepower  is  employed 
in  pulp  manufacture,  750  hoi*sepower  exclusively  for  electric  lighting 
and  power,  and  the  remainder  by  grist,  saw,  planing,  and  woolen 
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mills,  and  sash-and-blind  and  scythe  factories,  some  of  the  turbines 
operating  factories  by  day  and  electric  lights  by  night. 

At  Somerset  Mills,  in  the  town  of  Fairfield,  there  is  a  log  dam  12 
feet  high  and  about  1,300  feet  long,  furnishing  power  for  two  saw- 
mills and  a  planing  mill.  The  dam  and  the  sawmills  are  owned  b}' 
the  Lawrence,  Newhall  <fc  Page  Company.  They  have  eight  or  ten 
wheels,  developing  1,000  horsepower.  At  the  same  town  there  is  a 
fall  of  10  feet  utilized  by  pulp  mills,  an  electric-light  plant,  a  furni- 
ture factory,  and  a  woolen  mill.  This  dam  is  owned  and  controlled 
by  the  Fairfield  Junction  Mills  and  Water  Power  Company. 

Water  power  on  the  Kennebec  is  developed  more  extensively  at 
Waterville  and  Winslow  than  elsewhere  on  the  river.  The  upi)er 
privilege,  formerly  known  as  the  College  Rapids,  is  utilized  by  the 
Hollingsworth  <fc  Whitney  Company,  paper  manufacturers,  and 
embraces  a  fall  of  20  feet,  operating  46  turbines  of  an  aggregate 
capacity  of  6,358  horsepower.  The  lower  privilege,  at  Ticonic  Falls, 
is  owned  by  the  Lockwood  Company,  at  whose  cotton  mills  about 
2,400  horsepower  is  used.  A  dam  750  feet  long  raises  the  river  sur- 
face 7  feet,  and  a  further  natural  fall  of  13  feet  over  a  slate  ledge 
gives  a  total  head  of  about  20  feet. 

At  Augusta,  the  head  of  tide  water,  a  crib- work  dam  17  feet  high 
and  950  feet  long  has  been  constructed,  ponding  water  17  miles 
upstream,  or  to  Waterville.  On  the  west  bank  the  Edwards  Manu- 
facturing Company  uses  about  2,500  horsepower  in  its  cotton  mills 
(shown  in  PI.  VIII,  B),  while  on  the  east  bank  1,500  horsepower  is 
employed  by  the  Cushnoc  Paper  Company  and  the  Kennebec  Light 
and.  Heat  Company,  the  latter  furnishing  the  municipal  lighting  for 
Augusta,  Hallowell,  Gardiner,  and  Togus.  The  fall  is  affected  some- 
what by  the  rise  of  the  tide. 

FLOW. 

The  natural  flow  of  the  Kennebec  is  somewhat  disguised  by  the 
regulation  at  the  Moosehead  Lake  outlet.  The  storage  capacity  of 
that  lake  is  very  large,  and  the  effect  upon  the  flow  of  opening  and 
closing  the  gates  is  marked.  If  this  regulation  were  designed  entirely 
to  benefit  the  power  plants  the  flow  of  the  river  could  be  made  far 
more  constant  than  at  present.  The  fact  that  the  water  is  required 
for  log  driving  perhaps  gives  a  great  surplus  to  the  manufacturers  in 
the  log-driving  season,  but  draws  the  lake  down  so  that  the  available 
storage  is  much  lessened  at  the  beginning  of  the  dry  season.  Raising 
the  dam  at  the  Moosehead  Lake  outlet  2  feet,  as  contemplated,  would 
furnish  a  supply  for  log-driving  purposes  and  permit  suflicient  stor- 
age to  greatly  increase  the  low-water  flow  of  the  river. 

An  intelligent  study  of  the  possibilities  of  storage,  however,  requires 
that  data  should  be  available  showing  the  amount  of  rainfall,  the  size 
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and  character  of  the  drainage  area,  and  the  variations  in  the  flow  of 
the  river.  Unfortunately,  in  Maine  very  little  attention  has  been 
paid  to  the  determination  of  the  rainfall.  In  the  Kennebec  Basin  a 
rainfall  gage  has  been  maintained  at  Fairfield  and  the  records  from 
this  gage  have  been  used  in  the  tables  on  the  following  pages,  bat 
absolutely  no  records  have  been  obtained  on  the  headwaters  of  the 
main  river  or  its  tributaries.  During  the  summer  of  1901  a  rain  gage 
was  established  at  Kineo,  on  Moosehead  Lake,  by  the  Kennebec  Water 
Power  Company,  and  in  the  fall  of  the  same  year  rain  gages  were 
placed  by  the  United  States  Geological  Survey  at  The  Forks,  at  Roach 
River,  at  Northeast  Carry,  and  at  Jackman,  and  gaging  stations  were 
established  at  The  Forks  and  at  North  Anson  on  the  Kennebec,  at 
The  Forks  on  Dead  River,  at  North  Anson  on  Carrabassett  River,  and 
at  Roach  River  on  Roach  River. 

Topographic  maps  of  Kennebec  River  and  its  drainage  basin  from 
the  coast  as  far  north  as  Skowhegan  have  been  made  by  the  Geolog- 
ical Survey,  but  unfortunately  the  headwaters  have  not  yet  been  sur- 
veyed. This  topographic  work,  however,  will  l)e  pushed  northward 
as  rapidly  as  the  appropriations  permit. 

The  only  long-continued  observations  of  the  volume  of  the  river  are 
those  which  have  been  made  at  Waterville,  by  the  Hollingsworth  & 
Whitney  Company,  who  kindly  furnished  the  results  for  piiblieation 
herein.  The  works  of  that  company  are  above  the  mouth  of  Sebasti- 
cook  River.  The  tributary  drainage  area  of  the  Kennebec  at  that 
point  is  about  4,410  square  miles,  as  measured  on  Colton's  map  of 
Maine.  Of  the  figures  for  discharge,  those  prior  to  June  20, 1893,  are 
from  computations  by  weir  formula  of  the  quantity  flowing  over  the 
dam;  those  subsequent  to  June  20, 1893,  at  which  time  the  mill  began 
running,  are  from  computations  of  the  flow  through  the  turbines, 
based  upon  assumed  ratings,  to  which  has  been  added  any  excess 
passing  over  the  crest  of  the  dam,  the  length  of  which  is  734  feet.  The 
figures  really  represent  the  flow  at  12  o'clock  noon  of  each  day,  that 
hour  having  been  chosen,  after  investigation,  as  a  time  when  the  flow 
is  least  affected  by  storage  at  dams  upstream,  and  as  giving  most 
nearly  the  average  for  the  day. 

On  December  15,  1901,  occurred  one  of  the  highest  floods  known  on 
the  Kennebec.  The  maximum  discharge  of  the  river  at  Madison  was 
computed  by  Mr.  IT.  S.  Ferguson,  C.  E.,  and  found  to  be  105,000  cubic 
feet  per  second.  The  length  of  the  present  masonrj'  dam  is  550  feet 
The  depth  of  flow  over  the  crest  during  the  height  of  the  freshet  was 
l-i^  feet.  At  8  a.  m.,  Sunday,  December  15,  the  water  was  just  flow- 
ing over  the  crest;  at  midnight  that  day  it  reached  a  maximum  height 
of  14^  feet,  and  by  10  a.  m.  of  the  next  day  it  had  dropped  to  about 
9  feet  on  the  crest  of  the  dam.  It  is  estimated  that  the  drainage  area 
at  Madison  is  about  2,850  square  miles,  and  it  is  report<ed  that  during 
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the  freshet  most  of  the  gates  at  the  Moosehead  Lake  outlet  were 
closed. 

The  results  of  the  measurements  at  Waterville  are  given  in  the  fol- 
lowing tables  and  are  shown  graphically  in  figs.  1  to  5,  inclusive.  An 
inspection  of  the  tables  will  show  that  while  the  dry-weather  flow  of 
the  river  is  not  nearly  so  low  nor  the  floods  so  violent  as  on  most 
Atlantic  streams,  yet  there  are  large  spring  rises,  due  to  the  melting 
of  the  snow  and  to  spring  rains,  which  the  capacity  of  the  lakes  as 
now  artificially  controlled  is  not  suflBcient  to  store.  The  rises  are 
frequently  sudden,  as  can  be  seen  by  the  tables.  Thus,  the  discharge 
on  May  17,  1893,  was  30,700  cubic  feet  per  second;  on  the  following 
day  it  was  83,500  cubic  feet  per  second ;  and  on  the  next  day  it  dropped 
to  46,100  cubic  feet.  Again,  in  April,  1895,  the  discharge  rose  from 
24r,(X)0  cubic  feet  per  second  on  the  14th  to  about  86,000  cubic  feet 
per  second  on  the  15th,  being  nearly  quadrupled.  It  will  be  seen  that 
this  river  seldom  has  a  discharge  at  Waterville  of  less  than  1,100  cubic 
feet  per  second,  or  about  0.25  cubic  foot  per  second  per  square  mile. 

Daily  discharge,  in  second-feet,  of  Kennebec  River  at  Waterville,  Me, 

[Drainage  area,  4,410  8qnai*e  xnileB.] 
1892. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 
"7,"926 

June. 

11,840 
"ii,'846 

July. 

I7,a55 
20,030 

Aug. 

Sept. 

Oct. 

Nov. 

j.^6G« 

1 

1 

3,530 

4,730 

10,260 

2 

1 

1 

3 

1      " 

4 

19,100    fi-ilO 

29,985 

1 

r  '  * 

5 

1 

25,250 
22,980 

1 

6 

8,960 

11,515 

7 

28,150 
24,830 

8 

8,200 



9 

22,810    9,660 

10 

7,925 

11 

18,000 

.5,900 

12 

1 

13 

11,196 

7,660 

4 ,375 

14 
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1 

"These  figures  are  for  the  year  1891.    The  closing  of  gates  at  Moosehead  Lake  is  said  to  have 
caused  the  small  discharge  here  recorded. 
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Daily  ctUeharge,  in  second-feet,  of  Kennebec  River  at  Waterville,  Me. — Continiied. 
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Mid-feet,  of  Kennebec  River  at  Waterville.  Me. — ContinDed. 
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Daily  dineharne,  in  im-oiiil-fert.tif  Keniidtee  River  at  WatervilU.Me. — Continued. 


Pell,  <  Mar.     Apr.     Uny.  I  Jnoe.   July.    Aok.  I  Sept. 


,(W7     S.»H  W.OOl 


.G»    9,  SIS  »4,»0 
.Vfll  II, KH  W,T»I 


.SW>  W,a»  34.400 

'"I   IS.  45ft  ^'  — 

t.  IB.  ATI  A 

„.3  H.art  4 

,2»>  i<t.sei)  aa,vfb 

4,4M%,431 

4,nq  »,«! 


13.341 


ia«4B 


acw  iT.oe: 


«.iat 

-,«i3,  ti,HS6 

n.'ihX  JO.HSS 

;.SH)  S,I14£ 

7.eui  T.tno 

H.QSt  fl,ra4 
X.34S  6.4lfi: 
I1,I07[ 

ia.«0.  13.11GJ 


(SO    ME9<  3.IKt 

—    T,sa>  s.wi- 

S,4S7'  6.»>^ 
fl.443  5.±M 
MSft  a.ITi 


Z,7fWn.li>l 
4.9Uf^  r.1.i:< 
4. 4»  lit.  til 


't^ivsA  s. 


£.453  i.llW    4 


:m  i::.T 

S  &■  5:i! 

a.auN. 

:i.iv- 

:i.4(8 

ll.Sd;,  ai.8»3 

ff>,13i 

H,8«j.   3,  am 

'■^ 

g.BlC  4,w: 

5. 178  a.ttai 

PHEssET  ]  KENNEBEC   RIVER.  51 

Daily  discharge,  in  neeond-feet,  of  Kennebiv  River  at  WatenHlle.  Me. — Continued. 
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E»timatfd  monthly  duckarge  of  £enn«6ec  Siver  at  WatervilU,  Me. 
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Estimated  monthly  dUcharge  of  Kennebec  River  at  Waterville,  3fe.— Continned. 
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Estimated  tnonthly  discharge  of  Kennebec  River  at  Watermlle,  Me. — Continned. 
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mthiy  diaeharge  of  Kewneftfc  River  at  Walerville,  3Ie. — Ckintmned. 
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Eilintated  monthly  discharge  of  Kenndtec  River  at  Waterville,  Me. — Contanned. 
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The  following  table  gives  ,the  monthly  and  yearly  run-off  of  the 
Kennebec  Basin  for  the  years  1893  to  1900,  inclusive: 

Run-off,  in  second-feet  per  square  mile,  of  Kennebec  River  at  Waterville,  Me, 

[Drainage  area,  4,410  square  miles.] 


180S. 


18M. 


January 

Pebmary 

March 

April 

liSy 

June 

July 

August 

Beptemljer. . . 

October 

November... 
December  ... 


o.eo 

0.58 
0.06 
2.64 
6.9e 
a47 
1.31 
0.51 
0.46 
0.58 
0.51 
0.88 


0.87 
0.40 
0.91 
8.88 
2.17 
1.77 
1.80 
0.67 
0.62 
0.85 
0.85 
0.44 


Theyear 1.57  1      1.12 


1806. 


0.46 
0.41 
0.45 
5.43 
2.17 
1.46 
0.80 
0.61 
0.40 
0.28 
1.27 
1.87 


1806. 


0.98 
0.64 
2.08 
6.21 
8.87 
1.25 
1.21 
0.71 
0.77 
0.83 
2.07 
0.62 


1807. 


1.26        1.84 


0.82 
0.84 
0.86 
5.75 
6.11 
2.05 
2.08 
1.65 
l.OB 
0.60 
1.20 
1.21 


1808. 


0.78 
0.77 
2.56 
6.76 
5.70 
2.26 
0.80 
0.71 
0.50 
0.02 
1.17 
0.50 


2.18  !      1.07 


1.0Uf. 


1900.    I 


Aver- 
age. 


0.58 
0.54 
0.78 
5.81 
4.81 
2.00 
1.14 
0.78 
0.48 
0.28 
0.46 
0.51 


1.46 


0.54 

0.68 

2.05 

0.77 

2.08 

1.44 

6.46 

5.24 

6.41 

4.n 

2.27 

2.18 

1.81 

1.87 

0.06 

0.82 

0.64 

0.62 

0.70 

0.62 

1.45 

1.18 

0.08 

0.75 

2.15 


1.70 


In  the  following  table  is  given  a  comparison  between  the  precipita- 
tion at  Fairfield,  Me.,  and  the  run-off  of  the  Ktonebec  Basin.  Fair- 
field is  near  the  southern  end  of  the  basin,  and  it  is  likely  that  the 
rainfall  may  increase  somewhat  in  the  northern  and  more  elevated 
portions  of  the  area.  The  Geological  Survey  has  recently  established 
gages  in  the  northern  part  of  the  basin*,  but  the  records  are  not  of 
sufficient  length  for  use  in  these  comparisons. 

Ratio  of  run-off  to  rainfall  in  basin  of  Kennebec  River. 


Precipitation,  inches 
Run-off,  inches 

Ratio 


180B. 

1894. 

1805. 

1806. 

1807. 

1886. 

1800. 

28.82 
21.88 

27.92 

15.48 

20.04 
17.06 

82.06 
25.11 

88.65 
20.61 

86.85 
26.76 

28.17 
10.77 

0.74 

0.55 

0.50 

0.78 

0.88 

0.73 

0.70 

1000. 


47.08 
20.10 

0.62 


Aver- 
age. 


82.04 
28.08 


0.70 


TRIBUTARIES  OF  MOOSEHEAD   LAKE   AND  KENNEBEC  RIVER. 


ROACH  RIVER. 

Roach  River  receives  its  headwaters  from  the  slopes  of  Boardman 
and  White  Cap  Mountain,  flows  through  a  series  of  x>onds,  and  finally 
entera  Spencer  Ba}^  an  arm  of  Moosehead  Lake.  This  stream  and 
Moose  River  are  the  upper  feeders  of  Moosehead  Lake.  In  1901  a 
gaging  station  was  established  by  the  Geological  Survey  at  the  foot 
of  Roach  Pond,  where  records  of  river  height  will  be  read  daily  by  a 
local  observer  and  meter  measurements  made  often  enough  to  con- 
struct a  rating  curve. 

MOOSE  RIVER. 

Moose  River,  the  largest  feeder  of  Moosehead  Lake,  with  a  drain- 
age ai'ea  of  600  square  miles,  has  a  number  of  large  lakes  in  its  basin, 
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which  in  most  part.8  of  the  country  wouUi  be  considered  excellent  stor- 
age reservoirs,  but  when  compared  with  Moosehead  Lake  are  of  small 
capacity.  It  is  possible,  however,  that  when  the  flow  of  the  Kenne- 
bec is  more  carefully  regulated  it  will  be  considered  advisable  to  util- 
ize these  lakes  as  secondary  storage  basins.  At  present  there  art* 
several  dams  on  the  river,  for  the  purpose  of  holding  back  wat^r  for 
driving  logs. 

TOMHBOAN   AND  SOCAIBAN  RIVERS. 

These  are  two  small  streams  feeding  Moosehead  Lake.  "They  have 
a  number  of  small  lakes  in  their  watersheds  and  considerable  fall 
throughout  their  courses. 

DEAD  RIVER. 

South  of  Moosehead  Lake  the  Kennebec  receives  a  number  of  small 
tributaries,  by  far  the  most  important  being  the  west  outlet  of  that 
lake.  About  23  miles  south  of  the  lake  Dead  River  adds  its  waters 
to  the  Kennebec.  The  drainage  basin  of  this  stream  has  an  area  of 
1,000  square  miles,  for  the  most  part  a  wild  forested  area.  The  river 
has  at  intervals  falls  of  considerable  heights,  which  would  be  valuable 
for  water  power  if  transportation  were  available.  The  storage  capac- 
ity on  this  stream  is  limited.-  Hurricane  Falls,  Long  Falls,  and  Grand 
Falls  could,  however,  be  economically  utilized. 

During  the  summer  of  1901  the  United  States  Geological  Survey 
established  a  gaging  station  on  the  river,  at  The  Forks. 

SANDY  RIVER. 

Sandy  River,  a  large  tributary  from  the  west,  rises  in  a  hilly  country 
near  the  Rangeley  Lakes,  and  has  an  aggregate  fall  of  about  l,tK.Ki 
feet.  Unlike  most  of  the  rivers  of  this  region  it  has  no  tributary  lake 
of  large  size,  and  therefore  lacks  that  regulating  influence.  The 
drainage  area  is  about  650  square  miles,  but  the  flow  is  small  and  the 
fluctuations  are  quite  marked.  The  Sandy  River  Railroad  follows  the 
river  throughout  most  of  its  course,  furnishing  good  transportation^ 
but  only  small  developments  of  water  power  have  been  made,  viz,  at 
New  Sharon  and  Farmington. 

CARRABASSETT  RIVER. 

This  river  enters  the  Kennebec  from  the  west,  at  North  Anson.  It 
has  considerable  fall,  which  has  been  used  to  some  extent  for  power 
development.  There  are  sites  for  further  development,  perhax>s  the 
best  being  in  the  town  of  North  Anson.  In  PI.  IX,  A  is  shown  an 
undeveloped  fall  near  the  mouth  of  the  stream.  Gagings  of  the  river 
are  now  regularly  made  by  the  United  States  Geological  Survey. 
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SEBASTICOOK  RIVER. 

Sebasticook  River,  with  a  drainage  area  of  1,060  square  miles,  enters 
the  Kennebec  from  the  east,  opposite  AVaterville.  In  the  45  miles 
from  Moose  Pond  to  the  mouth  there  is  a  fall  of  170  feet.  The  stream 
is  followed  closely  by  railroads  and  possesses  a  number  of  good  water 
powers,  perhaps  the  most  important  being  that  of  the  Kennebec  Fiber 
Company,  about  5  miles  from  the  mouth,  which  utilizes  1,400  horse- 
power under  an  average  head  of  26  feet. 

MESSALONSKEE  RIVER. 

Messalonskee  River  drains  205  square  miles  and  discharges  into  the 
Kennebec  from  the  west,  at  Waterville.  It  is  fed  from  extensive 
lakes,  the  aggregate  surface  area  of  w^hich  is  between  25  and  30  square 
miles.  These  render  its  flow  very  constant  and  give  it  considerable 
value  for  power.  The  fall  is  stated  to  be  164  feet  in  the  5  or  6  miles 
from  the  lowest  lake  to  the  mouth.  Near  the  mouth  the  Union  Gas 
and  Electric  Company  develops  8(X)  horsepower  over  a  35-foot  dam, 
the  power  being  transformed  into  electricity  for  both  power  and 
lighting.  Above  this  point  power  is  utilized  to  the  extent  of  250 
horsepower  for  the  Waterville  pumping  station  and  for  several  mold- 
ing and  planing  mills.  Farther  upstream,  in  Oakland,  there  are 
several  excellent  powers,  with  falls  of  14,  40,  15,  and  12  feet,  which 
are  partially  utilized.     One  of  these  power  sites  is  shown  is  PI.  IX,  B. 

COBBOSSEECONTEE  RIVER. 

Oobbosseecontee  River  drains  a  group  of  lakes  lying  from  5  to  15 
miles  westerly  from  Augusta,  and  empties  into  the  Kennebec  6  miles 
below  that  city  at  Gaixliner,  its  drainage  area  amounting  to  about  230 
square  miles.  From  the  ordinary  surface  of  Lake  Maranacook,  one 
of  the  upper  lakes,  to  mean  tide  at  the  mouth  of  the  river  the  fall  is 
206  feet,  and  in  the  lower  three-fourths  of  a  mile  it  is  said  to  be  136 
feet.  From  above  the  uppermost  of  the  8  dams  controlled  by  the 
Gardiner  Water  Power  Company,  which  are  in  the  latter  three-fourths 
of  a  mile,  the  municipal  Avater  supply  for  Gardiner  is  drawn  and 
pumped  by  water  power.  Record  is  kept  of  the  water  pumped  and 
of  the  water  that  passes  the  dam  through  a  waste  gate.  The  sum  of 
these  quantities  represents  the  yield  of  the  drainage  area  at  the  upper 
<lam,  records  of  which  have  been  kept  by  the  Gardiner  Water  Power 
Company  for  a  series  of  years,  and  have  beien  f  urnislied  to  the  Survey 
by  their  engineer,  Mr.  A.  II.  Twombly.  These  records  are  presented 
in  the  accompanying  tables.  On  Sundays  and  on  legal  holidays  the 
gates  are  closed  and  no  water  is  i)ermitted  to  run  unless  the  lakes  are 
full.  This  is  a  most  remarkable  example  of  the  I'egularity  of  flow 
that  can  be  obtained  with  proper  storage. 
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WATER   POWERS   OF   THE   STATE    OF   MAINE. 


[xo.  69, 


Daily  discharge,  in  second-feet,  of  Cobbosseecontee  River  at  the  upper  dam  near 

Atigusta,  Me, 

[Dndnage  area,  290  aqnare  mileB.] 
1890. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

I>er. 

1 

2 

3 

300 
300 
800 

290 
290 

290 
290 
290 
290 
290 
290 

290 
290 
290 
290 

308 
379 
979 
379 
868 
367 
347 
847 
333 
338 

sa» 

800 
300 
300 
300 

8111 

4 

290 
290 
290 
290 
20O 
290 

290" 

290 
290 
290 
290 
290 

3I> 

5 

306 
326 
366 
874 
374 
340 
314 
306 
156 
300 
300 
300 
300 

Sl>> 

e":::::.: :.:.::: 

290 
290 
300 
300 
300 
300 

ai» 

i. ....... ......._...........'.-. .... 

8 

290 
290 
290 
290 
290 
290 

iHi) 

9 

aii» 

10 

:^<o 

11 

9:i> 

12 

ani> 

13 

300 
300 
30O 
300 
300 
«  300 

ail 

14.           

15 

290 
290 
290 
290 
290 
290 
290 
290 
290 
290 
290 
290 
290 

BM 

16 

340 
366 
366 
366 
340 
826 

ao 

17 

300 

879 
445 

431 
418 
406 
3V8 
879 
868 
357 
347 
337 
337 
800 

aiit 

18 

290 
290 
290 
290 
290 
290 
34 
290 
290 
280 
290 
290 
290 

ai» 

19...        

ai) 

20 

290 
290 
290 
290 
290 
290 
290 

300 
300 
300 
300 
337 
337 
337 
345 
345 
345 
879 
3IB 

ai) 

21 

22 

ai) 

23 

300 
300 
306 
314 
814 
306 

sn) 

24 

auk 

26 

28 

S(i» 

27 

:a«> 

28 

290 
290 
290 
290 

29 

290 
290 

•S^t 

30 

300 

tst^ 

31         .     

&i} 

324 

302 

290 

290 

813 

366 

2^ 

1891. 


Day. 

Jan. 

1  

290 

2 

290 

8 

290 

4 

5 

290 

6 

290 

7 

290 

8 

290 

9 

290 

10 

290 

11 

12 

300 

13 

300 

14 

300 

15 

30O 

16 

300 

17 

300 

18 

300 

19 

300 

20 

300 

21 

300 

22 

300 

28 

503 

24 

1,120 

25 

1,100 

26 

1,063 

27 

1.063 

28 

1,063 

20 

1,063 

30 

1,079 

81 

1,001 

Mean 

516 

Feb.  Mar. 


850 
780 
713 
713 
682 
620 
590 


373 
435 
458 
458 
458 
548 
529 
590 
602 
574 
516 
516 
483 
483 
363 
363 
393 
620 
942 
907 


576 


}: 
}: 
\: 

1, 

t 
I: 

2, 
*> 

•*» 

2, 
2, 


889 
774 
713 
653 
594 
567 
540 
540 
515 
540 
743 
807 
807 
801 
753 
573 
364 
286 
241 
204 
167 
531 
199 
365 
365 
585 
531 
344 
344 
844 
295 


Apr.  I  May. 


2,169 

2,114 

2,069 

2,a59 

2.050 

1,940 

1,836 

1,782 

1,598 

1,567 

1,495 

1,514 

1,514 

1,386 

1,223 

1,270 

1,318 

1,318 

1,318 

1,318 

1,273 

1,050 

1,013 

300 

300 

314 

306 

306 

300 

300 


1,385  ,  1,277 


800 
300 


300 
300 
300 
300 
300 
800 


300 
300 
300 
300 
300 
300 


300 
300 
306 
314 
316 
300 


300 
300 
300 
300 
300 
800 


aji 


June.' July. 


800 
300 
800 
800 
800 
800 


300 
300 
800 
800 
800 
800 


300 

:«o 

300 
300 
300 
300 


800 
300 


800 
800 
800 


300 
800 
300 
300 
300 
800 


290 

'  290 

300  I  290 

300  290 

300  I  290 

300  ,  290 
300 
300 


290 
290 
290 
290 
290 
290 


290 
290 
290 
290 
290 


300  I  293 


Aug. 


290 


285 
285 
285 
285 
290 
290 


285 
285 
285 
285 
285 
285 


285 
285 
285 
285 
285 
285 


285 
285 
285 
285 
285 
285 


285 


Sept. 


285 

286 
280 
280 
280 


880 
280 
280 
280 
280 
270 


270 
270 
270 
270 
270 
270 


270 
270 
270 
260 
280 
260 


260 
260 
260 


Oct.  Nov.  Dec 


200 
200 
200 


250 
250 
250 
250 
250 
250 


220 
220 
220 
220 
220 
220 


286   272   242 

I 


200 
250 
250 
250 
250 
250 


(«) 

(a) 

(a) 
(«) 
<<^) 
(«) 

1«) 

«) 
a) 

«) 
Q) 

n> 
(f) 
«l 
«i 

O) 

a\ 

**> 
o> 

**i 


230 

(«» 

(•n 

(a» 

r»» 

Kb, 

{in 


"  Water  ao  low  only  gage  record  kept. 
b  Water  shut  back  Sundays  and  houdays. 


PRE88ET.] 


OOBBOSSEECONTEE   RIVER. 
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Daily  discharge,  in  second-feet,  of  Cobbosseecontee  River,  etc, — Continned. 

1892. 


Day. 

Jan. 

220 
220 

Feb. 

270 
270 
270 
280 
280 
280 

""280" 
280 
280 
280 
280 
280 

""280" 
280 
280 
280 
280 
280 

""286" 
280 
280 
280 
280 
280 

""280" 

Mar. 

280 
280 
280 
280 
280 

280 
280 
280 
280 
280 
280 

"  "280" 

280 
280 
280 
280 
280 

"""280' 
280 
280 
280 
280 
280 

"""280' 
280 
280 
280 

Apr. 

May. 

June. 

July.  Aug. 

1 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.. 

3 

280 
280 

"'286' 
280 
294 
294 
294 
286 

"""§06' 
294 
280 
280 
280 
280 

""280" 
280 
280 
280 
280 
280 

■""286' 
280 
280 
280 
280 
280 

"""286" 
280 
280 
280 
280 
280 

"""280' 
280 
280 
280 
280 
280 

'"286" 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 

280 
280 
280 
280 

"200 
280 
280 
280 
280 
280 

"*286" 
280 
280 
280 
280 

""286" 
280 
280 
280 
280 
280 

""286" 
280 
280 
280 

280 
280 

""286" 
280 
280 
280 
280 
280 

(«) 
(«) 

{"} 

(°) 

(a) 

(«) 

280 

280 

280 

280 

280 

280 

""286" 
280 
280 
280 
280 
280 

280 
280 
280 
280 
280 
280 

""286' 
280 
280 
280 
280 
280 

"286" 
280 
280 
280 
280 
280 

""286" 
280 
280 
280 
280 
280 

"286' 
280 
280 

280 
280 
280 

286 
280 
280 
280 
280 
280 

"280" 
280 
280 
280 
280 
280 

"280" 
280 
280 
280 
280 
280 

""286" 
280 
280 
280 
280 

280 

"286" 

280 

280 

280 

280 

280 

""286" 
280 
280 
280 
280 
280 

"386' 
280 
280 
280 
280 
-280 

"286" 
280 
280 
280 
280 
280 

"280" 

280 
280 
280 
280 
280 

""286" 
280 
280 
280 
280 
280 

""280" 
280 
280 
280 
280 
280 

"280' 
280 
280 

"286" 

280 

"280" 
280 
280 

...... 

280 
280 
280 

4 

220 
260 
250 
250 
250 
250 

6 

280 

6 

280 

7 

280 

8 

280 

9 

280 

10 

280 

11 

12 

13 

14 

15 

16 

17 

18 

250 
250 
250 
250 
270 
270 

""'270" 
270 
276 
276 
2?0 
270 

■"280 
280 
280 
280 
280 
280 

19 

280 

20 

280 

21 

280 

22 

280 

23 

280 

24 

280 

25 

270 
270 
270 
270 
270 
270 

296 

280 

JW 

28 

280 
280 

29 

280 

30 

280 

31 

280 

Mean 

268 

279 

280 

288 

280 

280 

280 

280 

280 

280 

280 

280 

a  Water  shut  back. 


1898. 


1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

IQ 
17 
18 
19 
20 
21 
22 
23 
24 
25 
20 
27 
28 
29 
30 
81 


Mean 


280 
280 
280 
280 
280 
280 


280 
280 
280 
280 
280 
280 


280 
280 
280 
280 
280 
280 


280 

280 
280 
280 
280 
280 


280 
280 


280 


280 

280 

280 

280 

280 

280 

280 

280 

280 

a  >  •  a  •  ^  . 

280 

280 

280 

280 

280 

280 

280 

280 

280 

280 

280 

280 

280 

280 

280 

509 

280 

620 

280 

620 

280 

585 

280 

509 

458 

28r) 

435 

280 

89;^ 

280 

89E) 

280 

356 

280 

356 

280 

356 

458 

286 

590 

280 

620 

562 
780 

620 

280 

422 

535 

435 

314 

458 

300 

609 

800 

596 

800 

1,079 

800 

1,295 

800 

1,179 

800 

985 

713 

800 

620 

314 

690 

481 

562 

682 

562 

650 

887 

650 

1,262 

1,040 

l,a54 

1,079 

1,552 

1,001 

2,680 

962 

2,481 

926 

2,002 

887 

1,900 

962 

1,7.52 

962 

1,660 

925 

1,428 

780 

1,052 

713 

562 

620 

32B 

650 

326 

620 

•SSS6 

893 

326 

307 

629  ,  1,025 


800 

280 

280 

8no 

280 

800 

280 

280 
280 
280 

800 

280 

800 

280 

300 

280 

280 

800 

280 

270 

800 

270 

800 

280 

270 

280 

270 

280 

280 

270 

280 

280 

280 

280 

270 

280 

280 

270 

280 

270 

280 

280 

270 

2H0 

270 

280 

280 

270 

280 

280 

280 

280 

270 

280 

280 

270 

28f) 

270 

280 

280 

270 

280 

270 

280 

280 

270 

280 

280 

280 

280 

270 

280 

280 

270 

28(J 

270 

m 

270 

287 

28CJ 

272 

(^) 

270 
(«) 
(«) 
(«) 

270 


270 
270 
270 
270 

(«) 
(«)  i 

(«)  I 

270  I 

270  I 

270 

270 

(«) 

(") 

(«) 

250 

250 

250 

250 

250 

250 


250 
250 
250 
220 

(«) 

(") 

(a) 

220 

220 

220 

220 

i«) 

(«) 

(") 

220 

itSA) 

220 

(«) 
(«) 

(°) 

(") 

(") 

(«) 

250 

250 

250 

250 


263   230 


250  '. 
250  . 


250 
250 

260 


220 
220 
220 
220 
220 
220 


220 
220 
220 
220 
220 
220 


220 
220 
220 
220 
220 
220 


220 
220 
220 


220 
220 


220 
220 
220 
220 
220 
220 


220 
220 
220 
220 
220 
220 


220 
220 
220 
220 
220 
320 


220 
220 
221) 
220 

220 


225  I   220 


a  Water  shut  back. 
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WATER   POWERS    OF   THE    STATE    OF   MAINE. 


[No.oa. 


Daily  discharge,  in  second-feet,  of  Cobhosseecontee  River,  etc. — Contmned. 

1894. 


Day. 

Jan. 
220 

Feb. 
220 

Mar. 
230 

Apr. 

May. 
300 

June. 
925 

July. 

Aug. 
280 

Sept. 
280 

Oct. 
270 

Nov. 

i 

D^--. 

1 

2S0 

350 

2 .• 

220 

220 

220 

314 

300 

889 

280 

280 

250 

.  250 

3 

220 
320 
220 

220 

220 

314 
306 
306 

300 
280 
280 

674 
326 
326 

280 
"280' 

280 
280 

"286" 
280 

250 
250 
2S0 

250 
"356" 

250 

4  

isn 

5 

220 

220 

:5ii 

6 

220 

220 
220 
220 

220 
220 
220 

306 

306 

26 

"286' 
280 

326 
336 
326 

280 
280 

280 
280 
280 

280 

270 
270 

250 
"'256" 

350 
^0 

350 

3a) 

7 

350 

8 

220 

2511 

9 

220 

220 

220 

326 

280 

326 

280 

280 

SSO 

350 

10 

220 

220 

220 

314 

280 

200 

280 

280 

270 

2S0 

3S0 

230 

11 

220 
220 

314 
314 

280 
280 

826 
314 

280 
280 

280 

270 

270 

250 
250 

"256 

250 

12 

220 

276 

250 

13 

220 

220 

483 

814 

30O 

280 

280 

270 

250 

250 

3») 

14 

220 

483 

314 

280 

300 

280 

280 

270 

350 

351) 

15 

220 

220 

426 

280 

280 

280 

270 

250 

250 

S5|} 

16 

220 

220 

426 

430 

280 

280 

280 

280 

250 

^0 

17 - 

220 

220 

410 

430 

380 

...... 

280 

280 

270 

250 

350 

2-* 

18 

220 

405 

430 

280 

280 

280 

280 

270 

250 

2») 

19 

220 

220 

405 

314 

280 

280 

280 

270 

2S0 

260 

SiO 

20 

220 

220 

630 

314 

280 

280 

280 

270 

250 

2S0 

Sti 

21 

221) 
220 

900 

887 

314 
26 

280 

280 

280 
280 

280 

280 
280 

270 
270 

250 

250 
250 

25n 

22 

....... 

220 

250 

23 

220 

220 

692 

326 

280 

280 

280 

280 

250 

250 

24 

^SSO 

220 

306 

814 

280 

280 

280 

270 

250 

350 

350 

25 

220 

14 

314 

280 

280 

280 

280 

270 

250 

2tt 

220 
220 

220 
220 
220 

314 
314 
314 

306 
300 
300 

336 
523 
499 

280 
280 
280 

280 
280 
280 

"280" 
280 

270 
270 
270 

250 
250 

2S0 
350 

2^ 

27 

250 

28 

391) 

29 

2SS0 

30O 

370 

280 

280 

270 

250 

3SII 

80 

220 

300 

300 

523 

280 

280 

280 

250 

290 

31 

220 

300 

862 



280 

280 

250 

fSki 

Mean 

• 

220 

220 

864 

308 
181 

338 

360 

280 

280 

272 

251 

250 

3») 

K>. 

1 

1 

250 

250 

250 

385 

280 

280 

280 

220 

<«) 

2 

230 

250 

250 

318 

280 

280 

270 

230 

(«) 

29t 

3 

250 

250 
250 

"  "226" 
220 
220 
220 

'220 
220 
220 
220 

250 
2S0 
250 
250 
14 

300 
290 

""280" 
280 

280 
280 
280 
280 
280 

280 

280 

270 
270 
270 
270 
270 

220 

(«) 
(") 

"'220 

39» 

4 

l&i 

5 

280 
280 

280 
280 
280 

330 

H 

23t) 

7 

260 

29) 

8 

250 
250 
250 

220 
220 

"226' 

343 

733 

2,619 

280 
280 
280 

280 
'286' 

280 
280 
280 

280 
280 
280 

"276" 
250 

(«) 

9 

ean 

10 

:»! 

11 

250 
250 

220 
220 
220 
220 

220 
220 
220 
220 

1,301 

1.384 

300 

74 

280 


280 
280 

280 
280 
280 
280 

280 
280 
280 

"276' 

270 

270 

2S0 
250 
2S0 
250 

"(a)" 

(a) 

291) 

12 

£91) 

13 

290 

14 

250 

290 

15 

250 

220 

220 

2,603 

280 

280 

280 

270 

(«) 

<«) 

1« 

250 

220 

220 

2,461 

280 

280 

270 

250 

(«) 

(«) 

eao 

17 

250 

1,698 

280 

280 

280 

270 

250 

(a) 

330 

\H 

250 

220 

220 

1.609 

280 

280 

280 

250 

(«) 

220 

330 

19 

250 

220 

220 

1.400 

280 

280 

270 

250 

220 

3d) 

59) 

230 

220 

1,271 

280 

280 

280 

270 

(a) 

230 

29) 

21 

250 

220 

220 

4m 

280 

270 

(«) 

(«) 

230 

2») 

22 

250 
250 

220 
220 

220 
220 

664 
358 

280 
280 

280 

280 
280 

270 
270 

226 

220 
290 

23 

±90 

24 

250 
250 
250 

385 
385 
385 

ISO 
280 

280 
280 

280 

280 
280 
280 

270 
"276" 

220 
220 
220 

"226' 
330 

^1 

25 

220 
220 

220 
220 

»J 

iHi 

27 

220 

220 

385 

280 

280 

280 

270 

220 

22l> 

35i» 

2H 

250 
250 
250 

220 
220 
220 

409 
409 
409 

280 
280 
280 

280 
280 

""280" 
280 

270 
270 
270 

220 

"iaiV 

226" 
230  I 

^tt 

29 

14 

30...  

3K4 

31 

250 

280 

280 

270 

(«> 

3t3 



Mean 

250 

223 

220 

7So 

287 

280 

280 

273 

247 

220 

220 

o»j 

'^atesup;  natui'al  flow. 


PIUB88KY.] 


COBBOSSEEGONTEE   BIVEB. 
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Daily  discharge,  in  second-feet,  of  Cobbosseecontee  Fiver,  etc. — Continued. 

1806. 


1897. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

A.ng. 

280 

"286" 

280 

Sept. 

Oct. 

Nov. 

Dec. 

1 

270 

'"270' 
270 

■i,'96©" 
2,696 
1,969 

001 
993 
901 
856 

30O 
300 

'865 

280 
280 
280 
280 

280 
280 
2S0 

250 
250 
250 
250 

250 
250 
250 

220 
220 
220 

260 

2 

451 
276 
264 

260 

3 

260 

4 

260 

5 

270 
270 

1,637 
1,219 

856 

856 

300 
300 

280 
280 

"280" 

270 
270 

250 

250 
250 

220 
220 

260 

6 

270 

7 

270 

270 

1,219 

856 

280 

280 

270 

250 

250 

220 

2S0 

8 

270 

270 

1,226 

856 

280 

280 

280 

270 

250 

260 

250 

9 

270 

1,368 

769 

280 

280 

280 

250 

260 

225 

260 

10 

270 

270  1  1,388 

727 

>*>>••  - 

280 

280 

270 

250 

250 

220 

260 

11 

270 

270 

946 

727 

280 

280 

280 

270 

2S0 

220 

260 

12 

270 
270 

1,038 
1,086 

727 
?i7 

280 
280 

280 
280 

"280" 

270 
270 

260 

250 
260 

220 
220 

250 

13 

270 

14 

270 

270 

1,038 

812 

280 

280 

270 

250 

220 

220 

250 

15 

270 

270 

901 

812 

280 

280 

280 

270 

270 

220 

250 

16 

270 

709 

901 

280 

280 

280 

270 

220 

220 

250 

17 

270 

270 

727 

916 

280 

280 

270 

270 

220 

220 

260 

18 

270 

270 

6a5 

1,188 

280 

280 

280 

270 

250 

250 

260 

19 

270 

856 

1,236 

280 

280 

270 

250 

220 

250 

260 

20 

^0 

270 

903 

1,099 

280 

280 

280 

270 

220 

250 

21 

270 

270 

1,581 

001 

280 

280 

270 

260 

220 

250 

260 

22 

270 

270 

1,429 

092 

280 

280 

280 

270 

250 

220 

250 

23 

270 

1,275 

1,080 

280 

280 

280 

250 

^0 

260 

260 

24 

270 

280 

1,056 

001 

280 

280 

270 

250 

220 

250 

260 

25 

270 

280 

728 

700 

280 

280 

280 

270 

250 

260 

26 

280 

686 

644 

280 

280 

270 

250 

220 

250 

27 

270 

280 

812 

526 

280 

280 

280 

270 

220 

250 

28 

270 

280 

769 

30O 

280 

'  280 

270 

260 

220 

250 

250 

29 

270 

280 

727 

300 

280 

280 

280 

270 

250 

220 

250 

30 

270 

644 

300 

280 

280 

250 

220 

260 

250 

81 

270 



727 

280 

250 

220 

260 

Mean 

277 

272 

1,138 

812 

284 

280 

280 

270 

252 

282 

233 

260 

1 

2 

250 
250 

260 
260 
.  260 
250 
250 
250 

250 
250 
250 
250 
250 
250 

497 
617 
674 
350 
620 
650 
650 
650 
620 
620 
650 
500 
421 
310 
356 

407 
497 
473 
453 
920 
204 
286 
280 
14 
286 
280 
286 
286 
280 

368 
624 
680 
320 
320 
320 
74 
373 
803 
303 
303 

"*480" 
244 
509 
833 
709 
739 
709 
391 
6 
280 
280 
280 
280 
820 
15 
914 
772 

600 
477 
673 
523 
477 
262 
336 
386 
320 
320 
512 
550 
679 
679 
436 
354 
320 
294 
286 
6 
286 
436 
654 
365 
294 
286 

"2H0' 
280 
280 

280 

280 
280 

ioo 

280 
280 
280 
280 
280 

"285" 
280 
280 
280 

280 
280 

"285' 
280 
280 
280 
280 
280 

"280* 

280 
280 
280 
280 
280 

280 
280 
280 
280 
280 
280 

"280' 
280 
280 
280 
280 
280 

"286* 

280 

280 

280 

280 

280 

"280" 
280 
280 
280 
280 
280 

"280' 
280 

280 
280 
280 
280 

"285" 
280 
280 
280 
280 
280 

"285" 
280 
280 
280 
280 
280 

"285" 
280 
280 
280 
280 
280 

"'280' 
280 
280 
280 

280 
280 

"285' 
280 
280 
280 
280 
280 

"285' 
280 
280 
270 

(«) 

h 

(a) 

'" 
(«) 

(«) 

(«) 

(a) 

(«) 

"275" 
270 
270 
270 
270 
270 

270 
270 
270 
270 
270 
270 

"275* 
270 
270 
270 
270 
270 

"275" 
270 
270 
270 
270 
270 

"275" 

270 

270 

270 

270 

270 

"270 
270 

270 
270 

8 

270 

4 

250 
250 
250 
250 
250 
2tO 

270 

6 

6 

270 

7 

270 

8 

9 

10 

250 
250 
250 
260 
250 
250 

250 
250 
250 
250 
25C 
250 

270 
270 
270 

11 

12 

13 

14 

250 
250 
250 
250 
250 
250 

270 

"  "270 
270 

16 

250 
250 
250 
250 
550 
250 

250 
250 
250 
250 
260 
250 

270 

16 

270 

17 

270 

18 

250 
250 
260 
250 
250 
250 

280 

19 

20 

280 

21 

280 

22 

250 
250 
250 
250 
^0 
250 

250 
250 
250 
250 
250 
250 

280 

23 

280 

24 

280 

25 

28 

27 

38 

250 
250 
250 
2tO 
250 
250 

21 

""280 
280 

20 

260 
250 
306 

280 

grj 

280 

31 

280 

'  ^ 

Mean 

250' 

250 

252 

438 

426 

397 

273 

280 

280 

276 

270 

265 

IRR_69— 02- 


<  Gates  np;  natural  flow. 
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WATEB  P0WEB8   OF   THE   STATE   OF   MAINE. 


[XO.  60. 


Daily  discharge,  in  aecond-feet,  of  Cobbosseecontee  River,  etc — ContinTied. 

1896. 


Dfty. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Jixly. 

Ang. 

Sept. 

Oct. 

Nov.- 

Dec. 

1 

260 

880 
260 
260 
260 
260 

■""260" 
260 
260 
260 
280 
280 

'""280" 
280 
800 
800 

Hon 

8(X) 
800 
826 
828 
888 
445 
504 
477 
485 
488 

418 
894 
448 

406 

406 

367 

466 

529 

506 

474 

466 

660 

597 

621 

1,146 

1,111 

1,089 

969 

969 

1,016 

1,222 

1,184 

1,147 

1,222 

1,261 

1,222 

1,126 

1,147 

1,184 

1,147 

1,147 

"i'oio" 

1,088 

1,038 

1,088 

1,088 

1,(IKH 

1.088 

1,008 

584 

581 

826 

826 

834 

876 

413 

483 

483 

483 

433 

433 

483 

488 

655 

782 

662 

478 

478 

620 

478 
478 
478 
466 
456 
488 
488 
278 
888 
333 
314 
800 
800 
800 

'  "soo" 

800 
800 
800 

800 
800 

""'806" 
800 
2HU 
860 
280 
260 

"286* 
260 

260 
280 
260 
260 

""286" 
280 
280 
260 
260 
280 

260 
260 
260 
280 
260 
260 

260 
260 
260 
260 
280 
280 

"286* 
280 
260 
260 

280 
260 

***i9" 
280 
280 
280 
260 
880 

266 
260 
260 
280 
260 
260 

*286" 
280 
260 
260 
260 
260 

280 
860 
260 
860 
260 
860 

260 
260 
260 
260 
280 
280 

280 
280 
280 
860 
880 
260 

280 
270 
270 
270 
270 
270 

"'276* 
270 
270 
270 
270 
270 

"'276* 
270 
270 

270 
270 
270 

"256* 
250 
250 
250 
260 
260 

■"266" 
850 
250 
250 
250 
250 

"256" 
250 
250 
250 
250 
250 

"256' 
850 
260 
250 
860 

862 

260 

*"256" 
250 
250 
260 
260 
260 

"oo" 

250 
850 
260 
250 
250 

"280* 
280 
280 
280 
220 
820 

■"286' 
280 
220 
280 
860 
250 

"aw* 

250 
260  1 
250 
250 
250  1 

"fSO 
260 
250  1 
250 
250 
260  ' 

"256' 
250 
2S0 
260 
250 
290 

'266' 
250 
250 

"«d" 

250 


2S0 
250 
260 

1 

250 

2 

250 

8 

280 
260 
280 
260 
280 
260 

290 

4 

5 

270 

6 

270 

7 

SO 

8 

KO 

9           

270 

10 

280 
280 
280 
280 
260 
260 

23) 

11 

12 

270 

18 

2n) 

14 

230 

15 

270 

16       

270 

17 

280 
260 
260 
260 
280 
260 

270 

16 

19 

230 

20 

2n) 

21 

270 

22 

230 

23 

270 

24 

260 
280 
260 
260 
280 
280 

230 

25 

26 

270 

27 

SO 

28 

270 

29 

270 

80 

2S^ 

81       

260 

270 

Mm^p 

260 

324 

848 

683 

337 

260 

870 

275 

888 

260 

asa 

1699. 


1 

2 

3 

4 

5 

6 

7, 

8 

9 

10 

11 

18 

18 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

26 

29 

80 

81 


Mean 


270 
270 
270 
270 
270 
270 


270 
270 
270 
270 
270 
270 


270 
270 
270 
270 
270 
870 


270 
270 
270 
270 
270 
270 


270 
2n) 


270 


270 
270 
270 
270 


270 
270 
270 
270 
270 
270 


270 
270 
270 
270 
270 
270 


270 
270 
270 
270 
270 
270 


270 
270 


270 


270 
270 
270 
270 


270 
260 
270 
270 
270 
270 


270 
270 
270 
270 
270 
270 


270 
270 
270 
270 
270 
270 


270 
270 
260 
260 
280 


270 


800 
806 
806 
806 

869 

878 

895 

502 

842 

1,196 

1,262 

964 

772 

609 

809 

787 

947 

1,248 

1,867 

1,427 

1,406 

1,881 

1,146 

1,180 

870 

009 

685 

470 

824 


606 


800 
800 
80O 
800 

800 
800 


800 
800 

800 
800 
800 
800 


290 
290 
290 
290 
290 
200 


260 
80 
860 
260 
880 
260 


280 
260 
260 


261 


260 
260 
260 


260 
280 
260 
260 
260 
280 


260 
280 
860 
860 
860 
260 


260 
260 
280 
280 
260 
260 


260 
260 
280 
880 
860 


860 


280 


260 
19 
860 
280 
860 
860 


860 
280 
260 
860 
860 
260 


860 
860 
860 
860 
860 
860 


860 
860 
860 
860 
880 
860 


860 


270 


260 
280 
280 
260 
260 


260 
880 
860 
860 
860 
860 


260 
260 
270 
270 
270 
270 


270 
270 
270 
270 
270 
270 


270 
270 
270 
270 


270 
270 


270 
260 
260 
260 
260 
(«) 


87S 


220 


(«) 

iai 
ai 
a) 
«) 
«) 
a\ 

(a\ 
Ca\ 
(a) 
(a) 
raj 
raj 
roj 
raj 
raj 
ra] 

(«) 
(«) 

(a) 
raj 
raj 

h 
(«) 


I 


100 

180 
180 
170 

"iw 

ITS 
170 
170 
150 
IfiO 

"iso" 

150 
140 

lao 
lao 
lao 

'iao' 

170 
180 
180 
180 
180 

"iTO* 
165 
150 


ie2 


160 
160 


160 

1» 

170 
150 
135 


12D 

ia& 

12D 
150 

la^ 

140 


I4r» 

135 
135 
135 
135 
135 


1** 

W 


144 


a  Gates  up;  natural  flow. 


COBB088EECOMTEE    KIVER. 


Fig.  B.— JSlachATgo  of  Cobboaseecontee  RiTer  at  Uie  upper  dam  near  Augosta.  i 
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Daily  diteharge.  in  *eeond-feet,  of  Cobbomeeeontee  River,  efe. — Continned. 


M> '    IW      140 


I.SIK  I  l,»NU 
l.Hll  I  1.338 
l.«U  I  I. HO' 


£40  '  ISO  I  13U 
440  m]  .  130 
£40      U»  I    130 


t#>    iH)     iao 


Koa  I  i.oie'  mi  i  mi 


BM    ae     g78 


a  Water  shot  back  on  Snndar  wheo  ui 


■"■"■ 

0 

■0 

' 

DZO 

1 

0 

d 

1 

0 

■0 

10 

•0 

1 

a 

0 

10  M 

1 

> 

o 

> 

0 

■0 

? 

D» 

02 

« 

1 

! 

3 

zm 

- 

1 

,800 

. 

1 

1 

I 

1 

' 

1 

i 
1 

1 

M 

i 

Ir 

b 

W 

i 

^Lii 

'WBM 

^-^w^ 

«» 

Ar- 

^^BH  mm^r:Bkr^isr'^  • 

1 

y 

'1 

0 

1 

1 

1 

1 

1 

1 

i 

M 

S 

r 

p 

/ 

«      •»'" 

1 

1 

^1 

Fia.  T.— DiachsTKe  of  CobboeBeeconb 


kT  Aiwnstm,  Ms..  igOD. 


MseBT.]  COBBOS8EECONTEE    EIVEB.  67 

Daay  diacharge,  in  aeeond-feet,  of  Cobboaseeeontee  River,  e/c— Continued. 

1901. 
D«y.  Jan.  :  Feb.     Mar.  '  Apr.     May.  June.  Jnly.  Ang.  Sept.    Oct,   No' 


'iw 

% 

% 

IS 

sa> 

ste      mi\  fm 


I    3,111  '      »tl 


ai)     ■— ■ 

a, 


s,^a 


n  Water  sbnt  liack  on  Sunday  when  under  contral. 
The  following  tables  give  the  maximum,  minimuni,  and  mean 
monthly  discharge  of  Cobbosseecontee  River,  and  the  rainfall  and 
run-off  of  the  basin.  The  means  are  computed  for  working  days  only, 
except  when  lakes  are  full  and  water  is  allowed  to  flow  over  the  dams; 
bnt  the  mu-oft  in  second-feet  per  square  mile  and  in  depth  in  inches 
is  computed  for  the  full  number  of  days  in  tlie  month. 

!   uppt^    dam   near 


Jane  IS  to  e 
July 

S^tembBT 

Naremb^; 
December . 

Janoary ... 
Febmarj.. 
March 

July  r""i; 


Discharge  Id  setond-feet. 

Rnn-ofl. 

lUlnfall, 

Mailmnin.  Minimam. 

Mean. 

' 

mUB. 

^ 

1  i9ii         m 

616 

*l(l 

8-43 

8.10 

6                     WATER   POWERS   OF   THE   STATE   OF   MAOfE.  (so." 
Daily  discharge,  in  tecond-feet,  of  Cabbotteecontee  River,  etc. — Continned. 

IMKI. 
Jud.  I  Feb.     Mar.  j  Apr.    Hay.  June.  Jaly.  Aotr.  Sept.'  Oct.  [Xor.   De 

MO      S3n  ■  ISO        1 

!<•)     eaui  in  '  i> 

DBO      IHi  ,  ItO  I      i 

MO  ,    ITS  i")          1 

no      175  I  130  I      1 

240      IM  UU         i 

uo    loi  <  lao  .     s 

£«)      160.  lai        i 

W      175  a»      (■ 

£40     iw  ao      1 


"  Wslvr  shut  back  on  Bonda;  when 


S^ 

DZO 

aFR- 

JUNE 

TDST 

s^fr 

?s 

■5557 

1,400 

WOO 

1 

11 

11 

1 

1 

^soo 

i 

1    1 

■ 

■1 

1 

- 

I 

1 

a 

1 

1 

1 

1 

1 

J 

1 

1 

1 

1 

Fia.  T.— Dttcharge  of  Cobbeaooocontee  R: 


ir  dam  near  Angiuta,  lie.,  inn. 


PRSSSKY.] 
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Estimated  monthly  discharge  of  Cobbosseefiontee  River ^  etc. — Continned. 


Month. 


April 

May 

June 

July 

Angnst 

September 
October.  .. 
November 
December. 


1806. 


Dlschai*ge  in  second-feet. 


Maximum. 


The  year 


January... 
February  . 

March 

April 

May 

June 

July 

August 

September 
October  ... 
November 
December. 


1897. 


The  year 


January... 
February  . 

March 

April 

May 

June 

July 

August 

September 
October ... 
November 
December. 


1808. 


The  year 


January . . . 
February.. 

March 

April 

May 

June 

July 

August 

September 
October  .J. 
November 
December. 


XcW. 


The  year 


January... 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December.,  .v.. 


1900. 


1, 


236 

aoo 

280 
280 
270 
250 
250 
250 


2,696 


250 
250 
806 
650 
914 
679 
280 
280 
280 
280 
270 
280 


914 


280 
504 
1,261 
1,088 
478 
280 
280 
280 
270 
250 
250 
270 


1.261 


Minimum.    Mean. 


270 
270 
«280 
1,427 
90O 
280 
280 
280 
270 

180 
180 


900 
280 
280 
280 
250 
250 
220 
2» 
250 


220 


(«) 


270 
21 


280 
280 
387 
826 
273 
280 
19 
270 
250 
220 
250 
250 


19 


270 
270 
250 
300 

20 
280 

19 
270 


130 
120 


812 
284 
280 
280 
270 
252 
232 
233 
250 


382 


250 

250 

250 

250 

250 

252 

280 

488 

244 

425 

280 

397 

100 

273 

280 

280 

280 

280 

270 
1365 


280 
324 
843 
633 
337 
280 

2ro 

275 
252 

238 
250 

268 


354 


270 
270 
270 
808 
281 
280 
270 
275 


Bun-off. 


Second-  i 

feet  per   I  Depth  in 
square     |  inches, 
mile. 


162 
144 


The  year 


220 

90 

2,194 

230 

2,816 

815 

1,380 

3LX) 

1,422 

300 

300 

280 

280 

200 

275 

260 

260 

230 

2:^ 

150 

220 

130 

240 

220 

136 
508 
1,365 
1.044 
562 
282 
276 
264 
245 
206 
199 
232 


2,316 


90 


443 


3.53 
0.99 
1.06 
1.02 
0.98 
0.95 
0.88 
0.81 
0.91 


1.51 


0.91 
0.93 
0.96 
1.90 
1.73 
1.67 
1.04 
1.02 
1.06 


1.01 
1.00 


1.02 
1.81 
3.67 
2.75 
1.33 
1.06 
0.98 
1.05 
0.95 
0.86 
0.91 
1.02 


1.41 


0.98 
1.00 
1.02 
8.49 
1.06 
1.06 
0.98 
1.04 


0.58 
0.51 


0.51 
1.97 
5.93 
4.38 
2.36 
1.07 
0.97 
1.00 
0.89 
0.78 
0.75 
0.81 


1.79 


8.94 
1.14 
1.18 
1.18 
1.13 
1.06 
1.01 
0.90 
1.05 


Bainfall, 

in 
inches. 


20.56 


1.05 
0.97 
1.11 
2.13 
1.99 
1.86 
1.20 
1.18 
1.18 


1.13 
1.15 


1.18 
1.36 
4.23 
3.07 
1.53 
1.18 
1.13 
1.21 
1.06 
1.99 
1.02 
1.18 


19.14 


1.13 
1.04 
1.18 
8.90 
1.22 
1.18 
1.13 
1.16 


0.65 
0.59 


0.50 
2.05 
6.83 
4.88 
2.73 
1.19 
1.12 
1.15 
0.09 
0.90 
0.84 
0.93 


24.20 


2.08 
2.80 
1.94 
8.18 
2.88 
7.60 
2.64 
4.12 
1.52 


42.01 


4.51 
2.18 
4.30 
2.86 
5.04 
4.32 
8.15 
2.68 
8.11 
0.02 
5.90 
8.88 


43.72 


5.54 
6.45 
1.76 
8.44 
1.00 
8.56 
0.96 
8.78 
2.00 
6.23 
4.57 
2.74 


42.60 


8.41 
8.10 
5.56 
1.10 
1.87 
2.48 
5.48 
1.06 
8.90 
1.85 
2.42 
2.61 


34.90 


7.10 
8.96 
7,23 
2.50 
5.42 
1.34 
1.87 
2.77 
2.45 
4.47 
5.28 
1.64 


51.12 


a  Gates  up;  natural  flow;  not  measured. 
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WATEB   POWERS   OF   THE   STATE    OF   MAINE. 


[HO.  69. 


Estimated  monthly  discharge  of  Cobbosseecojitee  River,  etc, — Continned. 


Discharge  in  second-feet. 


Run-off. 


Month. 


Maximum. 


Minimum. 


Mean. 


Second- 
feet  per    Depth  in 


square 
mile. 


inches. 


RainfalL 

in 

inches- 


1901. 
January 

2S0 

220 

1,404 

3,205 

483 

510 

280 

280 

280 

270 

250 

2,700 

220 
120 
120 
290 
260 
280 
280 
280 
270 
250 
220 
220 

281 
173 
844 
2,046 
290 
806 
280 
280 
274 
252 
246 
526 

. 

0.87 
0.65 
1.81 
8.90 
1.10 
1.20 
1.02 
1.06 
0.99 
0.96 
0.89 
1.92 

1.00 
0.68 
1.51 
9.90 
1,27 
1.34 
l.ld 
1.22 
1.10 
1.11 
0.9U 
2.21 

a7?» 

Febm^ry               .  , . , 

1  76 

Mar^h 

6.i5 

April 

6.43 

May 

S.9: 

June 

1.3& 

July 

4.  A 

August 

5.54 

September 

2.i» 

O^ber 

4.1?* 

November 

2.41 

December 

ae 

The  year 

8,205 

120 

487 

1.74 

23.51 

51.45 

Run-off,  in  aecondrfeet  per  square  mile,  of  Cobbosseecontee  River  at  dam  of  Oard- 

iner  Water  Company ^  near  Augusta,  Me, 

[Drainage  area,  230  square  miles.] 


Ratio  of  run-off  to  rainfall  in  basin  of  Cobbosseecontee  River, 


Month. 

1890. 

1891. 

1892. 

1896. 

1894. 

1895. 

1896. 

1807. 

1           1 
1898.  1 1899.  '  1900. 

1901. 

Arer- 

January  

2.10 

0.94 

1.02 

0.84 

0.95 

1.01 

0.91 

1.02 

0.98  ,  0.51 

0.87 

1.01 

February 

2.41  : 1.04 

1.09 

0.82 

0.80 

1.02 

0.93 

1.81  :  1.00  :  1.97 

0.05 

LIS 

March 

6.02  1  1.06 

i.n 

1.48 

0.71 

4.95 

0.96 

3.67  1  1.0g     5.98 

1.81 

2LfE 

April 

5.55     1.07 
1.10     1.10 

2.65 
4.46 

1.19 
1.81 

8.41 
1.05 

3.53 
0.99 

1.90 
1.78 

2.75     8.49     4.88 

8.90 
1.10 

ass 

May 

1.33 

1.06 

2.  BR 

i.m 

June 

i.4i 

1.13    1.02 

1.08 

1.43 

1.02 

1.06 

1.67 

1.06 

1  06 

1.07 

1.20 

l.lb 

July 

1.14  '  1.06    0.79 

0.96 

0.96 

1.02 

1.02 

1.04 

0.98 

0.98 

0.97 

1.02 

1.00 

August 

1.06     1.04     1.06 

1.08 

1.06 

1.04 

0.98 

1.02 

1.05  i  1.04 

1.00 

1.06 

i.m 

September 

October 

1.13     l.Oe     1.06 

0.60 

0.94 

0.95 

1.06 

10.95   

0.89 

0.99 

0.W 

1.28  , ;  1.02  '  0.56 

0.91 

0.88 ; 

0.86' 

0.78 

0.96 

aso 

November 

1.50 

1.02 

0.82 

0.91 

0.81 

1,01 

0.91     0.68 

0.75 

0.89 

ase 

December 

1.09 

1.06 

0.77 

0.88 

0.97 

0.91 

1.00 

1.02    0.51     0.81 

l.te 

a9» 

The  year 

1 

i  1.02 

1.40 

1.06   

1 

1.51  : 

,1.41 

1 

1  1.79 

1.74 

1.42 

1 

1 

1890. 

030.05 
09.71 

1891.     1892.    1893. 

1894.  1  1896.     1896. 

1897. 

1896. 

1 
1899.     1900. 

1901,  ^''«*'- 
A»«*.    age. 

Precipitation, 

inches 

Run-off,  inches 

697.80 
624. 16 

46.66 
14.87 

40.89 
19.05 

1 
34.06  &27.19  42.01 

14.43  (>12.41  20.66 

1            1 

e42.80 
al4.96 

42.50 
19.14 

1 

1 

d29.15  51.12 
diai8  24.20 

51.45   «'44.10 
23.51  :naS5 

Ratio.... 

aO.82 

&0.66 

0.82 

0.47 

0.42     2)0.46  '  0.49 

i 

1             ' 

<0.85    0.45 

d0.4o     0.47 

0.46 

0.44 

a  Seven  months. 
b  Nine  months. 
c  Eleven  months. 


d  Ten  months. 

«  Only  full-year  records  used  in  obtainins^ 
averages. 


ANDROSCOGGIN  RIVER. 


DRAINAGE  BASIN. 


Androscoggin  River  is  formed  by  the  junction  of  Magalloway  River 
and  the  outlet  of  the  Umbagog-Rangeley  lakes  near  the  Maine-New 
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Hampshire  boundary  line.  For  about  35  miles  it  flows  southward, 
into  the  Stat«  of  New  Hampshire,  then  turns  abruptly  to  the  east  and 
flows  into  the  State  of  Maine,  then  turns  to  the  south  and  joins  the 
Kennebec  in  Merrymeeting  Bay.  (See  PL  X.)  The  total  drainage 
area  above  Brunswick,  where  is  the  last  fall,  is  3,700  square  miles, 
about  80  per  cent  of  which  is  in  Maine.  The  greatest  length  of  the 
basin  is  110  miles,  the  greatest  width  70  miles,  while  the  river  itself 
measures  about  200  miles  in  length  from  the  sources  of  Magalloway 
River  to  the  coast.  The  following  table  gives  the  drainage  areas  of 
the  river  at  various  points,  and  of  some  of  its  chief  tributaries: 

Drainage  areas  of  Androscoggin  River  and  principal  tributaries. 


River. 


LocaUty.  \^>^^ 


Sq.  miles. 

Andro9co^n Immediately  below  jnnctioii  of  Umbacrocr  outlet  and  Ma-  1, 180 

I     galloway  River. 

Do I  Berlin  Falls 

Do i  Rumford  Falls 

Do I  Livermore  Falls 

Do Lewiston 

Do '  Brunswick 

Little  Androeooggin Month 

Mamlloway Month 

Umbagog  outlet i  Immediately  above  junction  with  Magalloway  River 


1,480 

2,2S0 

2,090 

8,120 

8,700 

380 

420 

700 


The  lower  part  of  the  basin  is  hilly  and  moderately  wooded,  while 
the  upper  two-thirds  is  very  broken  and  mountainous,  heavily  tim- 
bered, and  with  a  gravelly,  sandy  soil.  Granite,  gneiss,  and  mica- 
schists  abound  along  the  main  course  of  the  river,  with  clay  slate  in 
the  upper  part  of  the  basin.  The  bed  of  the  river,  like  that  of  all 
streams  on  the  southern  slopes  of  Maine,  is  generally  rocky,  particu- 
larly where  falls  occur,  with  high  banks,  seldom  subject  to  overflow, 
all  of  which  are  features  of  ailvantage  in  the  development  of  water 
powers.  Below  Berlin  Falls  the  stream  is  nowhere  more  than  10  miles 
from  a  railroad,  and  for  considerable  portions  of  its  course  it  is  imme- 
diately skirted  by  railroads.  Tide-water  navigation  extends  about  6 
miles  above  the  mouth,  or  to  the  falls  at  Brunswick. 

LAKE   STORAGE. 

Nearly  one-seventeenth  of  the  total  area  of  the  basin  is  in  lake  sur- 
faces, there  being  148  lakes,  with  an  aggregate  area  of  312  square 
miles.  The  largest  of  these  is  the  Umbagog-Rangeley  series,  four 
'arge  bodies  of  water  discharging  one  into  another  and  Anally  into  the 
Androscoggin,  commanding  at  the  foot  of  the  chain  a  drainage  area 
of  760  square  miles,  exclusive  of  the  Magalloway,  or  1,180  square 
miles  including  that  stream,  and  comprising  a  combined  water  surface 
of  at  least  80  to  90  square  miles.     To  regulate  the  flow,  the  Union 
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Water  Power  Company,  of  Lewiston,  has  built  a  dam  below  the  month 
of  the  Magalloway,  by  means  of  which  the  waters  of  the  latter  stream 
can  be  turned  back  into  Umbagog  Lake.  The  annual  ^^riation  in 
the  level  of  Rangeley  Lake,  as  the  highest  lake  of  the  chain  is  known, 
is  seldom  as  great  as  3  feet,  but  from  the  Mooselookmeguntic,  the 
second  lake,  25  feet  lower  than  Rangeley  Lake,  the  available  draft 
from  the  high-water  level  is  stated  to  be  18  feet.  From  Richardson 
Lake,  the  third  lake  of  the  series,  lying  about  20  feet  lower  than  the 
preceding  lake,  22  feet  can  be  drawn,  and  from  Umbagog,  the  lowest 
lake  of  the  chain,  and  lying  about  200  feet  lower  than  Richardson 
Lake,  12  feet.  Besides  the  lakes  of  the  Umbagog-Rangeley  chain 
there  are  many  others  of  smaller  size,  ranging  in  extent  from  6  or  8 
square  miles  downward,  and  covering  in  the  aggregate,  according  to 
Wells,  about  136  square  miles  of  surface. 

The  exceedingly  mountainous  character  of  the  upper  basin,  with 
its  extensive  exposures  of  bare  rock,  tends  to  give  the  river  a  high 
freshet  discharge  and  a  variable  flow,  a  tendency  which  is  offset  to  a 
considerable  extent  by  the  dense  forest  covering,  the  large  lake  stor- 
age, and  the  holding  back,  by  means  of  dams,  of  the  freshet  waters 
above  Rumford  Falls.  Wells  gives  the  range  between  high  and  low 
water  as  8  or  10  feet  on  the  falls  at  Brunswick  and  Lewiston,  20  feet 
at  Rumford  Falls,  and  from  22  to  28  feet  at  Bethel.  But  at  Rumford 
Falls  there  is  no  record  of  such  a  rise  as  that  stated.  In  April,  1895, 
when  the  water  at  other  points  along  the  river  was  as  high  as  any  of 
the  traditions  declared  it  had  ever  been,  the  rise  on  the  dams  at 
Rumford  Falls  was  only  10.80  feet. 

WATER  POWERS. 

In  general  the  elevation  of  the  basin  is  greater  than  that  of  any 
other  watershed  on  the  Atlantic  coast.  The  outlet  of  Umbagog  Lake 
is  at  an  elevation  of  1,256  feet,  while  the  Rangeley  Lakes  are  about 
1,600  feet  above  the  sea.  The  sources  of  Magalloway  River  are  from 
2,600  to  2,900  feet  in  elevation.  Thus  the  entire  fall  of  the  river,  from* 
the  level  of  Umbagog  Lake  to  tide  water  at  Brunswick,  amounts  to 
about  1,250  feet,  and  in  the  various  stretches  for  which  detailed 
figures  are  obtainable  the  fall  ranges  generally  between  4^  and  7^ 
feet  to  the  mile.  At  three  important  points,  however,  there  are  large 
concentrated  falls,  namely,  at  Lewiston,  where  a  natural  fall  of  38 
feet  in  600  feet  is  increased  to  50  feet  by  a  dam;  at  Rumford  Falls, 
where  there  is  a  natural  descent  of  177  feet  in  about  a  mile,  and  at 
Berlin  Falls,  where  the  fall  is  said  to  amount  to  yearly  200  feet  in  a 
mile.     The  following  table  gives  the  elevations  at  various  points: 
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Fall  in  Androscoggin  River. 


IfOcaUty. 

Dis- 
tance 
from 

tide 
water 

at 
Bruns- 
wick. 

Height 

above 

mean 

tide. 

FaU  be- 
tween 
points. 

Dis- 
tance 

be- 
tween 
points. 

Average 

fallper 

mile 

between 
IK>ints. 

Authority. 

Foot  of  Umbagog  Lake 

MUes. 
158 

Feet. 
1,266 

Feet, 

MiUa. 

F^et. 

"WellK  The  Water-Power 
of  Maine,  p.  7B. 

206 

81 

6.7  j 

Hf^vd  of  B4«r1ip  T^iln 

m 

1,048 

281 

6 

• 

47.0 

Joseph  Hobeon,  chief  en- 

fl-nrham.N'.  H 

la 

a  767 

-  gineer  Grand  Trunk 
Railway. 

77 

11 

7.0! 

State  line 

110 

690 

Wells:  The  Water-Power 
'    of  Maine,  p.  79. 

70 

12 

5.8 

1 

Bethel 

96 

620 

23 

22 

1.0 

Head  of  Bumf ord  Falls 

76 

597 

C.  A.  Mixer«  engineer 
Bumford  FitUs  Power 

177 

1 

Foot  of  Bnmf  ord  Falls 



75 

420 

Company. 

256 

58 

4.8 

Lewiston.  head  of  Falls 

22 

bl64 

H.  C.  Bobinaon.  assistant 

164 

22 

7.5 

-  engineer  Maine  Cen- 
Bailroad. 

RrmriRw^i«*k 

0 

0 

o  Water  surfttce  at  summer  stage  at  Grand  Trunk  BaUway  crossing. 

t>  Corrected  for  water  sorface  from  elevation  of  track  at  Maine  Central  Bailroad  bridge. 

The  amount  of  power  utilized  on  the  Androscoggin  in  1880  was 
given  in  the  census  report  of  that  year  as  from  13,000  to  14,000  horse- 
I)ower.  The  increase  since  that  time  has  been  very  gi'eat,  as  shown 
by  figures  given  herein.  The  total  amount  now  used  is  greater  than 
upon  any  other  stream  in  New  England.  Probably  more  than  two- 
thirds  of  it  is  employed  in  the  manufacture  of  wood  pulp  and  paper, 
and  it  is  almost  exclusively  in  that  line  that  the  development  of  the 
river  in  recent  years  has  taken  place.  This  growth  seems  natural 
when  it  is  considered  that  the  Upper  Androscoggin  Basin  contains 
the  finest  spruce  forests  in  New  England.  In  the  third  annual  report 
of  the  forest  commissioner  of  Maine,  Mr.  Austin  Gary  places  the  net 
area  of  spruce-producing  land  in  the  Androscoggin  Basin  in  Maine  at 
830  square  miles,  not  more  than  half  of  which  has  been  cut  for  spruce, 
while  the  850  square  miles  or  thereabouts  of  the  gross  area  of  the 
basin  lying  in  New  Hampshire  is  or  has  been  a  spruce-bearing  region. 
Large  inroads  are,  however,  now  being  made  into  the  spruce  of  this 
basin,  as  well  as  of  others  in  Maine,  and  it  is  hoped  that  before  the 
scarcity  of  this  wood  is  felt  too  severely  either  the  State  or  the  com- 
panies will  appreciate  the  advantages  of  careful  cutting  under  the 
supervision  of  a  trained  forester.  Under  the  guidance  of  an  expert, 
cutting  could  go  on  from  year  to  year  without  seriously  affecting  the 
available  supply,  but  if  all  the  forests  are  ruthlessly  cut  the  spruce 
of  Maine  will  be  entirely  destroyed  in  the  not  distant  future,  and  the 
great  industries  depending  upon  that  wood  will  cease. 

Ascending  from  the  mouth  of  the  river,  the  first  fall  is  at  the  head 
of  tide  water  at  Brunswick.     Here  there  is  a  dam  giving  a  fall  of 
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about  15  feet,  which  is  liable  to  a  reduction  of  about  3  feet  from  the 
tide.  The  largest  user  of  power  is  the  Bowdoin  Paper  Manufacturing 
Company,  employing  750  horsepower  on  the  north  bank,  where  there 
is  also  a  sash,  door,  and  blind  factory.  At  the  south  or  Brunswick 
end  of  the  dam  are  the  mills  of  the  Androscoggin  Pulp  Company,  a 
gristmill,  a  sawmill,  a  sash  and  blind  factory,  and  a  ferrule  shop. 
The  aggregate  power  used  could  not  be  learned. 

The  second  or  upper  dam  at  Brunswick  is  a  short  distance  above 
the  dam  just  mentioned,  and  gives  a  fall  of  18  feet.  This  privilege  is 
owned  by  the  Cabot  Manufacturing  Company,  which  uses  1,700  horse- 
power in  its  cotton  mills  and  leases  power  to  the  Brunswick  Electric 
Light  Company,  lighting  Brunswick  and  Topsham,  and  employing  two 
500-horsepower  turbines.  No  lack  of  water  at  this  privilege  has  ever 
been  experienced. 

A  half  mile  above  the  Cabot  Manufacturing  Company's  dam  are 
rapids  with  a  fall  of  7  feet;  and  a  few  miles  farther  is  the  Pejebscot 
Mills  privilege,  which  has  been  developed  within  the  last  three  or 
four  years  for  the  manufacture  of  pulp  and  paper,  and  at  which  a 
fall  of  20  feet  and  4,000  horsepower  are  in  use. 

At  Lisbon  Falls,  about  11  miles  below  Lewiston,  there  are  two  dams. 
At  the  lower  dam  14  feet  fall  and  875  horsepower  are  utilized  by  the 
Lisbon  Falls  Paper  Manufacturing  Company,  while  at  the  npper 
dam  13  feet  fall  and  1,050  horsepower  are  employed,  about  three- 
fourths  of  it  in  the  woolen  mill  of  the  Worumbo  Manufacturing  Com- 
pany. 

The  next  power  is  that  at  Lewiston,  22  miles  by  river  above  tide 
water  at  Brunswick,  owned  by  the  Union  Water  Power  Company. 
At  this  point  the  ri^^er  had  naturally  a  fall  over  a  rocky  bed  of  about 
38  feet  in  a  few  hundred  feet,  and  by  a  dam  at  the  head  of  the  falls 
this  has  been  raised  to  50  feet.  Above  the  dam  the  pond  is  only  1| 
miles  in  length,  and  is  of  insufficient  capacity  to  store  completely  the 
night  flow  in  dry  weather.  The  power  is  used  on  the  left  bank  from 
two  levels,  the  upper  canal  being  4,200  feet  long  and  the  lower  canal 
1,600  feet  long.  The  city  of  Lewiston  has  the  right  to  450  horsepower 
net  for  pumping  its  water  supply  from  the  river,  and  to  150  horse- 
power net  for  the  purpose  of  electric  street- lighting.  The  water- 
power  company  also  maintains  on  the  lower  level  a  mill  from  which 
it  leases  considerable  quantities  of  power.  The  main  employment  of 
power,  however,  is  by  large  cotton  mills  (comprising  the  Continental, 
the  Androscoggin,  the  Bates,  the  Hill,  the  Lewiston,  the  Lincoln,  and 
the  Avon),  the  Lewiston  bleaehery  and  dye  works,  and  the  Cowan  k 
Company,  the  Columbia,  and  the  Cumberland  woolen  mills.  Power 
is  leased  by  the  water-power  company  at  rates  varying  from  t5  to 
$12.50  per  horsepower  per  annum,  the  cheaper  rates  being  for  the 
original  corporations.  The  price  applies  to  net  power  on  the  shaft, 
assuming  the  latter  to  be  75  per  cent  of  the  gross  power  of  a  given 
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quantity  of  water  and  fall.  The  mills  run  sixty  hours  a  week,  and 
measurements  of  the  water  power  used  by  them  are  made  daily. 
Some  auxiliary  steam  power  is  also  in  use  at  some  of  the  mills. 

The  total  demand  for  water  from  the  upper  level  when  all  of  the 
plants  are  running  at  full  capacity  is  between  3,100  and  3,200  cubic 
feet  per  second  for  about  sixty  hours  a  week.  Assuming  3,150  cubic 
feet  per  second  used  on  the  full  fall  of  50  feet,  we  find  the  correspond- 
ing power  to  be  about  18,000  gross  or  13,500  net  horsepower;  but  as 
some  water  is  used  on  only  a  part  of  the  total  fall,  the  utilized  power  is 
reckoned  at  from  15,000  to  16,000  gross,  or,  say,  12,000  net  horsepower 
sixty  hours  in  the  week.  For  a  large  part  of  the  year  the  available 
power  is  of  course  much  in  excess  of  the  figures  given. 

At  Deer  Rips  a  dam  is  being  constructed  which  will  make  available 
a  fall  of  28  feet;  this  is  to  be  utilized  for  electric  power  in  Lewiston. 
At  the  Crooked  Rips,  5  or  6  miles  above  Lewiston,  opposite  the  town 
of  Turner,  there  is  a  dam,  built  a  few  years  ago,  giving  a  moderate 
fall,  but  now  serving  no  useful  purpose. 

The  next  utilized  power  is  at  Livermore  Falls,  about  25  miles  above 
Lewiston,  where  approximately  3,000  horaepower  is  in  use,  the  major 
portion  of  it  (2,500  horsepower)  in  the  mills  of  the  Livermore  Falls 
and  Umbagog  pulp  companies,  and  the  remainder  temporarily  in  an 
electric-light  station.  The  head  realized  is  about  16  feet,  but  rapids 
extending  downstream  indicate  that  a  considerable  additional  fall 
(about  25  feet)  is  available. 

In  the  25  miles  between  Livermore  Falls  and  Rumford  Falls  are 
three  large  water  powers  devoted  to  the  manufacture  of  pulp  and 
paper.  At  Otis  Falls  24  feet  fall  and  8,000  horsepower  are  employed 
by  the  Otis  Falls  Pulp  Company,  which  has  developed  18  feet  fall 
farther  upstream,  at  the  Petersons  Rips,  where  6,000  horsepower  is 
available.  Between  these  two  privileges,  at  Jay,  the  Jay  Paper 
Manufacturing  Company  uses  15  feet  fall  and  3,700  horsepower. 

At  Rumford  Falls  there  is  one  of  the  finest  water  powers  on  the 
Atlantic  coast.  Here  the  Androscoggin  descends  177  feet  in  1  mile, 
in  several  pitches  over  granite  ledges.  A  comprehensive  plan  of 
development  has  been  laid  out  and  partially  executed.  It  contem- 
plates the  use  of  power  from  three  levels — a  high-level  canal,  with 
a  fall  of  97  feet,  to  the  middle  level,  the  latter  receiving  also  a 
direct  and  independent  supply  of  water  from  the  river,  the  water  to 
be  used  from  the  middle-level  canal  and  dischai*ged,  after  a  fall  of  50 
feet,  into  the  low  level,  from  which  in  turn  there  is  a  final  drop  of  30 
feet  to  the  river.  Dams  have  been  built  at  the  entrance  of  the  high 
and  middle  level  canals.  (See  Pis.  XI  and  XII.)  Water  for  power 
was  first  used  in  important  amounts  in  the  summer  of  1893,  and  its 
use  increased  from  time  to  time,  so  that  at  present  about  19,000  horse- 
power is  in  use,  the  greater  part  being  utilized  in  the  manufacture  of 
pulp  and  paper.     (A  view  of  the  city,  looking  downstream  toward  the 
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middle-level  canal,  is  shown  in  PI.  XIII,-  A^  and  a- description  of  the 
works  is  given  in  the  Nineteenth  Annual  Report  of  the  United  Statea 
Geological  Survey,  Part  IV.)  If  the  entire  fall  of  177  feet  were  util- 
ized there  would  be  available,  at  Rumf ord  Falls,  from  30,000  to  54,000 
horsepower.  This  power  is  85  miles,  by  rail,  from  Portland,  and  for 
pulp  and  pai>er  manufacture  has  the  advantage  of  excellent  transpor- 
tation facilities — Androscoggin  River,  for  floating  down  pulp  wood 
and  timber  from  the  headwaters  to  the  mills,  and  the  Rumford  Falls 
and  Rangeley  Lakes  Railroad,  extending  into  the  forests,  with  a  con- 
templated extension  into  the  Megantic  region  which  will  make  avail- 
able additional  spruce,  poplar,  and  birch  forests.  Altogether  Rum- 
ford  Falls  possesses  the  greatest  water  power  in  the  New  England 
States.  Much  of  it  is  now  unutilized,  but  it  is  likely  that  before  long 
the  city  of  Rumford  Falls  will  be  a  great  manufacturing  cent>er. 

Passing  upstream,  the  next  use  of  power  on  the  Androscoggin  is 
at  Berlin  Falls,  N.  H.,  where  the  river  has  a  rapid  descent  over  a 
rocky  bed,  stated  to  be  nearly  200  feet  in  1  mile.  The  first  power  is 
that  of  the  Glen  Manufacturing  Company,  which  has  3  dams  in  suc- 
cession, giving  falls  of  22,  22,  and  38  feet,  the  power  being  employed 
in  the  manufacture  of  paper  and  pulp.  Then  follows  an  unimproved 
privilege,  succeeded  by  the  works  of  the  Burgess  Sulphite  Fiber 
Company,  using  a  fall  of  16  feet.  Above  these  are  the  paper,  pulp, 
and  saw  mills  of  the  Berlin  Mills  Company,  which  obtain  power 
from  3  dams,  the  aggregate  fall  being  about  50  feet.  The  mills  at 
Berlin  are  among  the  largest  of  their  kind  in  the  country.  They 
employ  in  the  aggregate  about  20,000  horsepower  of  turbines,  and 
their  combined  output  in  twenty-four  hours  comprises  about  140 
tons  of  wood  pulp,  210  tons  of  sulphite  fiber,  and  160  tons  of  finished 
news  paper.  In  addition  tg  this  the  Berlin  Mills  Company  manufac- 
tures about  40,000,000  feet  of  finished  lumber  per  annum. 

Above  Berlin  Falls  no  power  is  used  from  the  Androscoggin,  and 
the  stream  is  without  immediate  railroad  facilities.  There  is  a  dam, 
however,  at  Pontoocook  Falls,  10  or  12  miles  above  Berlin,  used  for 
logging  purposes,  and  within  about  2  miles  of  which  there  is  said  to 
be  60  or  70  feet  of  fall  in  the  river.  At  Errol,  also,  there  is  a  dam 
which  serves  to  control  the  storage  in  Umbagog  Lake,  as  elsewhere 
mentioned. 

FLOW. 

No  figures  of  value  regarding  the  flow  of  Androscoggin  River  are 
available,  except  those  resulting  from  a  series  of  observations  begun 
at  Rumford  Falls  in  May,  1892,  during  the  progress  of  power  devel- 
opments at  that  place,  and  continued  to  the  present  time.  Until 
January,  1893,  the  discharge  was  determined  from  the  computed  flow 
over  the  dam,  as  given  by  the  Francis  ordinary  weir  formula,  modi- 
fled  for  the  form  of  the  crest.  Subsequent  to  that  time,  as  water 
came  to  be  used  for  power,  additions  of  the  amounts  assumed  to  pass 
through  the  turbines  were  made  to  the  computed  flow  over  the  dam. 
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Gage  ratings  are  taken  at  -the  lower  dam.  At  first  they  were  made 
once  a  day,  later  four  times  a  day,  and  now  every  two  hours.  Flash- 
boards  are  not  used  on  the  dam.  There  is  but  little  fluctuation 
during  the  twenty-four  hours  in  the  quantity  passing  the  weirs;  in 
fact,  there  is  not  much  fluctuation  anywhere  upon  the  river  except  at 
and  below  Lewiston,  where  a  large  proportion  of  the  mills  run  only  in 
the  daytime,  while  elsewhe^  the  mills  run  continuously  through  the 
week.  At  Rumford  Falls  many  of  the  turbines  run  throughout  the 
week  without  change  of  gate,  and  some  of  them  run  for  a  month  or 
two  at  a  time  without  stopping.  Notwithstanding  the  fact  that  a 
high  degree  of  accuracy  is  not  exx)ected,  and  doubtless  is  not  claimed 
for  results  obtained  by  this  method,  in  which,  for  example,  the 
proper  weir  coefficient  to  be  used  is  in  doubt,  the  results  obtained  at 
Rumford  Falls  are  of  high  value  as  giving  a  good  approximation  of 
the  actual  volume  of  the  river.  The  measurements,  which  are  given 
in  accompanying  tables,  have  been  placed  at  the  disposal  of  the  Sur- 
vey by  Mr.  Charles  A.  Mixer,  resident  engineer  of  the  Rumford 
Falls  Power  Company. 

The  year  1899  was  remarkable  for  its  small  rainfall.  According  to 
Mr.  Mixer,  the  departure  of  the  precipitation  of  that  year  from  the 
normal,  which  is  taken  as  43.41  inches,  was  a  deficiency  of  27  per  cent, 
the  total  fall  being  only  31.58  Inches.  This  emphasizes  the  impor- 
tance of  water  storage,  not  only  to  tide  over  these  rare  periods  of  defi- 
cient flow,  but  also  to  equalize  the  fluctuations  from  month  to  month 
during  every  year.  The  lowest  monthly  run-off,  0.71  inch  in  depth, 
was  in  August,  the  month  of  greatest  evaporation,  and  it  was  0.07 
inch  more  than  the  precipitation.  The  lowest  daily  discharge  for  the 
year,  1,124  second-feet,  was  0.48  second-foot  per  square  mile.  The 
total  annual  run-off  averaged  53  per  cent  of  the  total  precipitation  as 
measured  at  Rumford  Falls,  but  in  1899  the  percentage  rose  to  59,  the 
increase  presumably  being  due  to  storage.  The  records  of  precipita- 
tion have  not  been  kept  for  a  sufficiently  long  period  to  give  a  wide 
range  in  fluctuation,  but  judging  from  the  effects  on  the  wells  there 
had  been  no  such  period  of  drought  for  from  fifty  to  seventy-five 
years.  The  following  table  gives  a  comparison  of  the  rainfall  at 
Rumford  Falls  for  the  year  1899,  with  the  normal  rainfall  of  the  years 
preceding: 

Comparison  of  rainfall  at  Rumford  Falls,  Me. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

'NoTvatkl 

8.23 
&18 

4.28 
2  56 

&65 

6.89 

2.99 
1.60 

8.92 
1.60 

8.88 

4.48     8.40 

8.84 
8.00 

2.78 
2.06 

4.74 
1  M 

2.98 

1809 

2.27,    4.71     0.64 

1.96 

'      "- 

Normal  accnmnlatlon . . . 
1899  aocmniilatioii.'.'. 

8.28 

3.18 

7.61 
6.74 

11.08 
11.88 

14.06 
18.18 

17.97 
16.02 

21.60 
17.29 

26.08 
22.00 

29,  .57 

S2.91 
26.64 

36.69 
27.69 

40.43 
29.  t» 

43.41 
31.68 

0.67 

Accnmiilated  deficiency. 

0.05 

1.77 

0.88 

2.96 

4.81 

i.06 

'■6."9«"7.'27 

&00 

10.81) 

11.88 
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During  the  year  there  are  generally  two  low-water  seasons,  one  in 
January  and  the  other  in  September.  The  two  j)eriods  of  low  water 
are  each  short,  thus  reducing  the  requirements  for  storage,  and  result- 
ing in  rapid  increase  of  efficiency  of  every  storage  project.  Observa- 
tions of  rainfall  at  Rumf ord  Falls  give  the  results  shown  in  the  follow- 
ing table.  These  figures  include  rain  and  melted  snow,  and  can  not  ])e 
considered  strictly  representative  of  the  precipitation  over  the  whole 
catchment  basin,  as  the  elevation  of  the  rain  gage  is  512  feet,  while 
the  catchment  surface  is  higher,  ranging  from  600  feet  upward  in  the 
portion  of  the  drainage  basin  which  is  without  storage,  which  aggre- 
gates about  half  of  the  entire  area.  The  other  half  of  the  basiu, 
within  which  are  lakes  and  other  facilities  for  storage,  averages  in 
elevation  about  1,450  feet. 

Rainfall,  in  inches,  at  Rumf  ord  Falls,  Me. 


Year. 

Jan. 

Feb. 

Mar. 

Apr.  'May.  June. 

1 

1 
July.  Aug. 

Sept. 

Oct.   Nov. 

Dec- 

Total 

1803 

1 

3.00 

1804 

1805 

1806 

1807 

1898 

1890 

2.40 
3.60 
1.10 
3.80 
3.85 
3.18 
5.80 
2.77 

1.85 
0.60 
5.86 
2.70 
7.25 
2.56 
7.06 
0.74 

1.57 
1.08 
0.75 
4.05 
1.06 
5.80 
5.82 
4.05 

1.20 
5.60 
1.65 
3.35 
2.87 
1.50 
1.21 
7.01 

5.56 
4.40 
2.07 
4.25 
2.56 
1.88 
4.57 
6.54 

8.20 
2.30 
1.75 
6.20 

ao5 

2.27 
8.85 
8.84 

5.15 
2.15 
2.75 
0.44 
2.70 
4.71 
4.86 
4.01 

4.80  '  4.86 
3.10    2.05 
8.15    4.40 
2.15    1.03 
3.30  i  3.06 
0.64  ,  3.00 
2.42  '  2.31 
3,47  •  2.50 

8.05  '  4.26 
1.60     5.40 
8.20    2.06 
0.63    5.35 
4.52    5.00 
2.05     1.04 
3.01     7.22 
3.48     1^76 

2.70 
5.71 
0.05 
&40 
L05 
1.06 
1.15 
6.53 

40.47 
37.47 
39  57 

47.25 
4S.17 
31.. > 

1900 

1901 

50.07 
47.39 

In  addition  to  the  annual  storag:e  in  lakes  there  is  another  form  of 
storage  resulting  from  the  prevailing  low  temperature  of  the  basin. 
The  winter  precipitation,  which  is  chiefly  in  the  form  of  snow,  is 
nearly  all  retained  for  a  period  of  weeks  or  months,  and  by  melting 
in  the  spring  is  rapidly  added  to  the  rainfall  of  that  season.  Thus 
the  ratio  between  rainfall  and  run-off  during  the  winter  and  spring 
means  little  or  nothing.  By  yearly  periods,  however,  the  comparison, 
as  shown  in  the  following  table,  is  of  interest: 

Ratio  of  run-off  to  rainfall  in  basin  of  Androscoggin  River. 


1892. 

1898. 

1804. 

1896. 

1806. 

1897.      1896. 

1888. 

1000. 

1001. 

Ar«r- 
age. 

Rainfall,  inches 

Run-oflF,  inches ...... 

•31.88 
•17.47 

88.26 
27.34 

39.^18 
22.28 

37.27 
20.01 

80.88 
22.60 

45.86 
28.01 

42.17 
22.04 

81.58 
18.37 

50.07 
2S.66 

47.50 
24.87 

41.  or 

22.78 

Ratio 

•0.55 

0.75 

0.56 

0.56 

0.57 

0.58 

0.62 

0.68 

0.46 

0.S2 

0.^ 

•Seven  months— Jane  to  December. 


The  records  of  discharge  of  the  Androscoggin  indicate  on  the  whole 
a  very  constant  flow,  maintained  for  more  than  half  of  the  time 
between  2,000  and  4,000  cubic  feet  per  second,  and  between  substan- 
tially 1  and  2  cubic  feet  per  square  mile  of  drainage  area. 
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It  is  true  that  during  February  and  March,  1895,  the  discharge  con- 
tinued as  low  as  about  1,200  cubic  feet  per  second,  or  0.55  cubic  foot 
per  second  per  square  mile.  This  is  described,  however,  as  a  very 
unusual  condition,  resulting  from  the  withdrawal  of  lake  storage  in 
the  early  winter  until  it  was  exhausted,  for  the  first  time  since  the 
dams  were  built  at  the  lakes,  a  period  of  twenty-five  years,  followed 
by  severe  and  continued  cold  weather,  holding  all  surface  moisture 
in  the  form  of  snow  and  ice  and  even  checking  the  flow  of  springs. 
On  the  other  hand,  within  ten  days  after  the  close  of  this  period  of  low 
flow,  or  in  April,  1895,  the  river  was  visited  by  a  freshet  described 
by  Mr.  Mixer  as  the  highest  in  thirty  years.  The  discharge  rose  to 
55,000  cubic  feet  per  second,  or  about  25  cubic  feet  per  second  per 
square  mile  of  drainage  area.  The  ratio  of  these  exti'emes,  about  45 
to  1,  is  probably  not  unlike  that  for  other  reservoir-fed  streams  of 
New  England,  such  as  the  Merrimac  and  the  Connecticut,  but  it  is 
widely  different  from  that  of  Southern  nonreservoir  streams,  such  as 
the  Potomac. 

Daily  discharge,  in  second-feet,  of  Androscoggin  River  at  JRumford  Falls,  Me. 

[Drainage  area,  2,dS0  9qtiai*e  miles.] 
1892. 


Day. 


Jan. 


Feb.  '  Mar.    Apr.  !  May.    June.  |  July.    Aug 


3 


7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 1 1 6.H80 

19 ' 5.650 

20 4,940 

21 ! 4.940 

22 ; 5,540 

23 1 7,500 

24 1 11,700 


25 

26 
27 
28 
29 
30 


•  h 


9,300 
8,0*) 
8,900 

9,:«)0 

8,600 
8,000 


31 1 1 8,500 


?: 

6, 
6, 
6, 
6, 
6, 
5, 
5, 
4, 

4, 
4, 

i: 
I 

3, 
4, 
3, 

it: 

11. 

i, 

6, 

13, 
11. 
15. 
19. 
19, 


500 
000 
540 
600 

i5o; 

150 

im 

5401 
540| 
360' 
080 
d50 
830 
830 

m 

080 

8:io' 

080 
830 
OHO 

000 
200 
5(.)0 

m) 

000 
000 
300 
800 
900. 
900 


16,300 
11,800 


Sept. 


16,700 
17,500 
14,800 
12.600 
12,  Oft) 
11,000 


3,200 
3,450 
3,450 
3.450 
3,450 
8,450! 


5,860 
5,860 
5,240 


Oct. 


2,700 


10,000 
9,300 
6,500 
6,500 
5. 2401 
4,940 

"i',m\ 

3,830| 
4,080! 
3,700 
3.700 

3,700 


3.320 
2,820 
2.820 
2,600' 
4,080 
4,350 


5,870 
5,870 
4,940 
4,940 
4.350 
4;650 


Mean...; 7.660,    7,410 


3,950 
3,950i 
3,580 
3,:i»; 
2,820 
4,660 


7.730 


5,540 
4,650 
4,650 
4.350; 
8,500 
8,500 

'8."566 
8:500 
6.500: 


4,940 

4,940 

4,850, 

4,08O; 

3,580i. 

o,  580 

■8,'206 
3,200 
8,200 

8,000 

4.940. 

4,080 

"3,"a)0 
3,060 
2,580 
3,060 
3,8301. 
3,380 

'3,086 
3,830 
3,580 
3,060 
3,060 


2,700 
2,700 
2,940 
2,940 
2,940 
2,700 


2,700 
2,700 
2,700 
2,700 
2,7(J0 
2,700 


2,700 
2,700 

2,700 
2,700 
2,700 
2,700 


Nov. 


2,580 
2,820 
8,060 
4,080 
8,880 


Dec. 


2,820 
8,060 
5,860 
4,660 
8,8201 
2,820 


2,830 

2,580 

4,650 

24,500 

13,000 

16,300 


2,9401 
2,940 
2,940, 
2,940 
2,940 
2,940 


2,700 


8,300 
7,500 
5,550 
4,950 
4,080 
4,350 

'i',m 

3,830 
3,580 


4,840|    4,090,    2,780     5,720 


8,880 
8,580 
2,820 

'3,6b6 

8,580 
8,580 
8,880 
8,880 
8,200 


3,200 
8,200 
3,200 
3,200 
2,940 
2,940 

'2,940 
2,940 
2,940 
2,940 
2,940 
2,940 


2,940 
2,940 
3,200 
8,200 
8,200 


8,200 
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Daily  discharge.  In  »epoinl-fepl,  of  Anilrotcoggin  River,  etc. — Contiuned. 


2,9B0  i.M>    1 

3.UW  i.WU  i.7.'iU.. 

^Sti  i,wo  i.;.*!   1 

s.<**  a.VM  i.-.M   I 

8.aif 1 

x.m*  a.flai  g.rao  i 

i.Mtt  2.wii|  i.M>   1 

I  *,(wil  g.uai    1 

g.M«  g,»iiUi  

^.M^  E.Mtli 

8.a«j; I.. 

a.aii|  t.aHii 

I  t.f»t- 

3.a«i  2.  mil 


I  M»y.    Jnne.  July.    Aug.    Sepl,     Oct.     Nor 


.  n.4W    .voui :   1.M.I    a.Mi   £.«■>    : 


Mllii'  n.um     S.040'    : 

t.TIIII  3t.0B0_ I    J 

S.B1W  ST.fWI     9,T«k    i 


.ini)    T.i»i[  n.tw:   K.4n>   a.aw 


i.M« s.ean  ; 

t.iHi.   t.«u  a.w»  ; 

e.K40   S.WO  g-sao'  : 

g.STU     «.%[>  4.340  ; 


3,an I I  i.iiii  i».ii]ii  1.UII   X..11 

s.AJii   i.vm   s.^-io   4.tr>»  et.mi  s.win  2.m 

8.3no    S.90II    B.ami!   5.nn >  n.ion    2.« 

t.wo.  ».3-iO{  s.^i  is.;a)  s.jvm   i.si 

3.311    «.a«i    s.4-ii)i H.aao  s.oti 


B.5W   2.;tu.. 


a.BtO     E.Md    ! 


J.Wft I     !t.OWI|... 

a.ldu    s.rani   3,ihk  f 
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Dailg  diacliarge,  in  second-feet,  of  Androaeoggin  River,  efe. — Continued. 


F?b.  .  Msr.  I  Apr.    May.  '  Jane. '  July.     Au);.  ',  Sept. 


t,  m: 
t.m 

i;^ 

'.£* 

i:       1 

,9HI 

.BW) 
,STO 

t 

1 

I 

t,4lW 

1; 

"--■■ 

1.8W    i.zsn 

l.Sa^  K,<IU>    7,8M 

6,7':ii    8,4110, 


iN.u»j    ;i,n7ii 


U.WI    3, 870 


i.w(ii  Lunij  I. Hit) 
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Dnily  dincharge.  in  «eeond-feet.  of  Aiidroacoggia  Rii-er,  etc. — Continned. 


.wi! 

8.5W' 

s.B2s|  ; 

ooi' 

0«7| 

rail 

421 

^o«. 

8.508 

i.S07 

84M. 

8S8     1 

4ffl 

2,l« 

2,514 

SM 

»12'    1 

713 

1.861 

8.MI0 

.rm 

affl 

BKi;    a 
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Daily  disriuirge,  in  geeond-feet,  of  Aiidro^coggin  River,  etc. — CoDtiooed. 


The  monthly  discharge  of  the  river  at  Bumfopd  Falls  from  1892  t« 
1901  is  given  in  the  following  tables,  also  the  rainfall  and  ran-off 
for  the  same  years.  The  precipitation  given  is  from  records  at  two 
stations,  viz,  West  Milan,  N.  H.,  and  Rnmford  Falls,  Me.  The  pre- 
cipitation for  1892  and  1893  is  from  records  at  the  former  station;  the 
records  for  1894, 1895,  1896,  and  1897  are  means  of  the  records  taken 
at  the  two  stations,  while  the  precipitation  for  1898  and  succeeding 
years  is  from  records  at  Rumford  Falls. 
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Eslintated  montklj/  ducharge  of  Androxcoggin  River  at  Rwmford  Falh,  Me. 

[Dnlnagenmi.  X.39>Bqiure  miles,] 
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FiO.  a.— Discharge  of  Androscoggin  Eivor  at  Bnmford  Falls,  Me.,  1808  and  1893. 
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[so  «e. 


Estimated  monthly  discharge  of  Androscoggin  River  at  Rumford  Falls,  Jie,— 

Continued. 


Month. 


January . . . 
February.. 

March 

April 

May 

June 

July 

August 

September 
October  . . . 
November 
December . 


1894. 


Dischargee  in  second-feet. 


Run-off. 


The  year 


January 

February.. 

March 

April 

May 

June 

July 

August 

September 
October  ... 
November. 
December . 


1885. 


The  year 


3,570 
Sf,310 
7,090 
22,230 
19,230 
9,830 
5,310 
2,4«) 
5,880 
5,580 
7,380 
2,890 


22,230 

2,530 

1,400 

1,230 

55,230 

17,070 

5,080 

2,900 

2,080 

4,790 

6,380 

15,650 

12,640 


55,230 


2.130 
1,570 
1,570 
3,300 
4,550 
3,100 
1,680 
1,380 
1,630 
1,460 
1,380 
1,460 


1,380 


1,330 
1,230 
1,230 
1,230 
3,600 
2,060 
1.850 
1,580 
1,400 
1,610 
1,730 
1,890 


1,280 


2,730 
1,950 
4.030 
9,470 
8,240 
5,100 
2,510 
1.930 
2,230 
2.500 
8,040 
2,090 


3,818 


1,800 
1,250 
1.230 
12,000 
7,628 
2  873 
1,775 
1,819 
1,989 
2,539 
3,566 
4,180 


3,554 


Second-  Rainfall, 

feet  per    Depth  in   «_ 'c^ 

mile. 


inches. 


1.17 
0.H4 
1.74 
4.(18 
3.55 
2.20 
1.08 

o.m 

0.96 
1.08 
1.81 
0.90 


1.:© 
0.87 
1.94 
4.55 
4.10 
2.4) 
1.25 
0.96 
1.07 
1.25 
1.46 
1.04 


0.78 
0.54 
0.53 
5.17 
3.29 
1.24 
0.77 
0.78 
0.86 
1.16 
1.54 
1.80 


1.54 


1.65  '       £.29 


0.90 
0.56 
0.61 
5.  <  1 
3.80 
1.38 
0.89 
0.90 
0.96 
1.34 
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Fig.  9.~Di9charge  of  Androscoggin  Kiver  at  Rumford  Falls,  Me.,  18M  and  1895. 
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Estimated  monthly  discharge  of  Androscoggin  River  at  Rumford  Falls,  Me, — 

Continned. 


Discharge  in  eecond-feet. 


Month. 


iHaxlmum. 


1806. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

1897 

January 

JP'ebruary 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

1806. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October  ../ 

November 

December 

The  year 


21,640 

1,940 

89,010 

27,890 

12,180 

5,780 

2,760 

2,450 

4,760 

5,710 

8,100 

8,240 


KOlO 


4,623 

2.228 

2,516 

18,986 

10,266 

14,764 

22,906 

5,726 

2,001 

8,757 

5,686 

7,462 


22,906 


2,135 

2,198 

10,857 

16,748 

15,566 

7,980 

2,280 

2,459 

4,245 

11,529 

6,908 

2,580 


16,748 


Minimum. 


Mean. 


1,540 
1,440 
2,310 
8,180 
8,680 
1,630 
1,600 
1,570 
1,890 
1,880 
1,690 
1,130 


1,130 


1,820 
1,055 
1,654 
1,014 
6,724 
8,405 
2,727 
1,342 
1,148 
1,190 
1,086 
1,622 


1,065 


1,751 
1,224 
1,307 
4,833 
5,085 
2,116 
1,463 
1,448 
1,802 
1,772 
1,741 
1,796 


1,224 


2,016 
1,731 
5,443 
12,444 
7,632 
3,102 
2,002 
1,918 
1,926 
2,104 
8,062 
2,008 


3,849 


1,821 
1,686 
1,810 
7,913 
11,621 
6,998 
6,606 
2,345 
1,592 
1,606 
2,282 
2,596 


4,078 


1,947 
1,700 
5,152 
0,309 
9,026 
4,743 
1,888 
1,708 
1,947 
2,821 
2,746 
2,189 


8,764 


Bun-off. 


Second-  . 

feet  per  Depth  in 

square  '  inches, 

mile.  ' 


1.26 
0.75 
2.35 
5.36 
8.25 
1.34 
0.86 
0.83 
0.83 
0.91 
1.32 
0.87 


1.66 


0.78 
0.78 
0.78 
8.41 
5.01 
8.02 
2.85 
1.01 
0.69 
0.69 
0.98 
1.12 


1.76 


0.84 
0.73 
2.22 
4.01 
8.80 
2.04 
0.81 
0.78 
0.84 
1.22 
1.18 
0.04 


4.62 


1.45 
0.81 
2.71 
5.08 
8.75 
1.50 
0.00 
0.06 
0.98 
1.05 
1.47 
1.00 


22.60 


0.00 
0.76 
0.00 
8.80 
5.78 
8.37 
8.20 
1.16 
0.77 
0.80 
1.09 
1.20 


23.01 


0.97 
0.76 
2.56 
4.47 
4.40 
2.27 
0.03 
0.84 
0.94 
1.41 
1.32 
1.08 


28.04 


RainfaU, 

in 
inches. 


1.70 
5.34 
8.56 
2.16 
2.15 
1.75 
8.54 
8.83 
4.07 
2.01 
8.16 
1.16 


89.83 


8.87 
2.45 
8.81 
8.15 
4.43 
6.58 
7.50 
2.30 
2.16 
0.d2 
5.43 
8.26 


45.36 


3.85 
7.25 
1.08 
2.87 
2.55 
8.05 
2.70 
8.30 
8.96 
4.52 
5.00 
1.95 


42.17 
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Fig.  11.— Dtocharge  uf  AndroacottKin  Blver  at  Bumford  Falls,  Me.,  1^99. 
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Pebroary 

JUrch 

April 

May 

Jnlyllllllllll 

September . . . 
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Run-off^  in  second-feet  per  square  mile,  of  Androscoggin  Rivfer  at  Rumford 

Falls,  Me. 

[Drainage  area,  2,380  square  miles.] 


Month. 


January 1.37 

February 1.29 

—      ■  1.38 

2.17 

d.a)  ,  7.45 
3.19  I  2.47 


March 

April 

May 

June 

July 

August  ... 
September 
October... 
Noyember 
December 


The  year 2.01 


8.33 
2.09 
1.74 
1.20 
2.47 
1.38 


1.24 
1.42 
1.16 
1.60 
1.31 
1.13 


1892.11806.    1894 


1.17 
0.84 
1.74 
4.08 
3.55 
2.20 
1.08 
0.83 
0.96 
1.08 
1.31 
0.90 


1895. 


1896.  !  1897. 


0.78 
0.54 
0.53 
5.17 
3.29 
1.24 
0.77 
0.78 
0.86 
16 
54 
80 


1. 
1. 
1. 


1.26 
0.75 
2.35 
5.36 
3.25 
1.34 
0.86 
0.83 
0.83 
0.91 
1.32 
0.87 


0.78 
0.73 
0.78 
3.41 
5.01 
3.02 
2.85 
1.01 
0.09 
0.09 
0.98 
1.12 


1.65     1.54     1.66  i  1.76 


1896. 


0.84 
0.73 

2.2se 

4.01 
8.89 
2.04 
0.81 
0.73 
0.84 
1.22 
1.18 
0.94 


1899. 


0.91 
0.79 
0.80 
3.75 
4.36 
1.40 
0.78 
0.62 
0.68 
0.69 
0.75 
0.60 


1900. 

1901. 

0.61 

0.82 

1.10 

0.79 

0.91 

1.06 

4.21 

6.42 

5.45 

4.62 

1.78 

1.91 

0.95 

1.15 

0.68 

1.22 

0.69 

0.69 

0.95 

0.96 

1.70 

0.69 

1.00 

1.62 

Arer- 
Age. 

0.96 
0.84 
1.81 
4.29 
4.42 
2.06 
1.88 
l.OB 
0.91 
1.05 
1.88 
1.14 


1.62    1,35     1.67  1  1.83  !      1.70 


LITTLE  ANDROSCOGGIN  RIVER. 

Little  Androscoggin  River  enters  the  main  stream  at  Auburn.  Ris- 
ing in  Oxford  County,  it  has  a  total  length  of  30  miles  and  a  drainage 
basin  of  380  square  miles.  In  this  area  there  are  21  small  ponds,  with 
an  aggregate  area  of  about  22  square  miles.  Dams  have  been  con- 
structed at  the  outlets  of  a  number  of  these  ponds,  so  that  the  flow  of 
the  stream  is  rather  constant,  making  it  particularly  valuable  for 
water-power  development.  In  the  first  three-fourths  of  a  mile  above 
its  mouth  the  river  has  a  fall  of  70  feet.  At  the  two  dams  nearest  its 
mouth  the  power  is  owned  by  the  Little  Androscoggin  Water  Power 
Company,  and  is  leased  to  the  users.  At  the  lower  dam  are  the  Barker 
Woolen  Mills,  having  35  feet  of  fall,  with  400  horsepower  of  wheels, 
and  several  small  woodworking  and  other  establishments,  using  in 
the  aggregate  about  250  horsepower.  The  fall  at  the  upper  dam  is  26 
feet,  and  the  power  is  used  by  the  Auburn  and  Lewiston  Electric 
Liight  Company.  The  privilege  is  regarded  as  good  for  300  horse- 
power at  all  times.  The  electric-light  company  also  leases  the  power 
at  the  third  dam,  where  it  has  installed  two  310-horsepower  turbines, 
which  work  under  a  fall  of  about  23  feet. 

At  Mechanic  Falls,  10  miles  above  the  mouth  of  the  river,  the  Poland 
Paper  Company  uses  30  feet  fall  and  has  turbines  rated  at  1,200  horse- 
jK)wer,  while  at  the  succeeding  privilege  a  dam  was  built  in  August, 
1896,  to  develop  power  for  the  Mechanic  Falls  Electric  Light  and 
Power  Company.     Above  this  point  there  is  but  little  power  used. 

PRESUMPSCOT  RIVER. 

This  is  one  of  the  most  interesting  as  well  as  one  of  the  best  water- 
power  streams  of  its  size  in  the  United  States.  It  is  the  outlet  of 
Sebago  Lake,  which  lies  about  17  miles  northwest  of  Portland.  (See 
PL  X.)  The  lake  is  fed  by  Crooked  River,  a  stream  heading  35  miles 
farther  north  and  within  3  miles  of  the  Androscoggin.     The  area  of 
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the  lake  is  50  square  miles,  the  area  of  its  drainage  basin  at  the  out- 
let of  the  lake  470  square  miles,  and  the  total  drainage  area  of  the 
river  at  its  mouth  700  square  miles.  The  northern  part  of  the  basin 
is  mountainous  and  wooded,  while  the  southern  part  is  moderately 
hilly  and  cleared  of  trees.  Granite,  gneiss,  and  mica-schists  appear 
at  many  points,  and  the  soil  is  gravelly  and  sandy. 

According  to  the  survey  made  by  Mr.  Joseph  A.  Warren,  of  Cum- 
berland Mills,  the  fall  from  the  crest  of  the  stone  dam  at  the  foot  of 
Sebago  Lake  to  mean  low  tide  at  the  foot  of  the  lower  falls  is  265.16 
feet  in  a  distance  of  21.65  miles,  or  an  average  of  12.25  feet  a  mile. 
In  the  lower  two-thirds  of  this  distance,  or  from  Gambo  Falls  to  tide 
water,  nearly  seven-eighths  of  the  whole  fall,  or  132  feet,  has  been 
improved,  and  an  aggregate  probably  exceeding  6,000  net  hoi-seiiower 
is  in  use.  The  remainder  of  the  fall,  however,  between  Gambo  Falls 
and  Sebago  Lake,  amounting  to  133  feet,  is  either  unimproved  or  but 
slightly  utilized.  At  Great  Falls,  in  this  stretch,  there  is  a  descent  of 
22  feet,  which  has  l)een  used  in  the  past  but  is  now  idle.  It  is  pro- 
posed, however,  to  employ  the  power  in  the  generation  of  electricity 
for  delivery  in  Portland. 

By  far  the  largest  users  of  power  on  the  river  are  Me^?sr8.  S.  D. 
Warren  <fc  Company,  paper  manufacturers,  at  whose  plant  at  Cum- 
berland Mills  about  3,000  horsepower  is  used  from  all  sources.  Of 
this,  1,500  horsepower  is  from  water  direct,  a  fall  of  20  feet  being 
utilized,  and  the  remainder  is  from  steam  and  electricity,  the  latter 
being  transmitted  from  the  lower  falls,  6  miles  downstream,  where 
there  is  a  dam  giving  a  fall,  varying  with  the  tide,  of  from  11  to  21 
reec. 

The  next  power  above  Cumberland  Mills  is  at  Saccarappa,  where 
there  are  two  dams  giving  falls  of  19  and  12  feet,  respectively.  Here 
are  the  cotton  mills  of  the  Westbrook  Manufacturing  Company  and 
the  Dana  Warp  Company,  the  power  house  of  the  Westbrook  £lectric 
Light  and  Power  Company,  and  several  other  smaller  mills,  the  total 
water  power  used  by  all  the  establishments  when  in  full  operation 
being  about  1,900  horsepower.  At  Mallison  Falls  about  300  horse- 
power, under  a  head  of  20  feet,  is  used  at  the  woolen  mill  of  the  Rob- 
inson Manufacturing  Company,  and  at  Little  Falls  1,600  horsepower, 
with  a  head  of  18  feet,  is  employed  by  the  Sebago  Wood  Board 
Company. 

The  tributaries  of  Presumpscot  River  are  not  of  much  importance, 
but  some  of  them  are  outlets  of  ponds  and  have  considerable  fall,  thus 
affording  constant  though  small  power.  Crooked  River,  the  chief 
feeder  of  Sebago  Lake,  has  a  number  of  falls,  some  of  which  are 
utilized. 

The  chief  interest  attaching  to  the  river  is  its  regularity  of  flow, 
which  is  due  to  dams  at  the  outlet  of  the  lake.  Nowhere  in  the 
United  States  is  there  a  better  example  of  the  success  of  storage  of 
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water  and  regulation  of  the  flow  of  a  stream  than  on  the  Presumpscot. 
Since  January,  1887,  the  flow  from  Sebago  Lake  has  been  regularly 
recorded,  the  quantity  being  deduced  from  the  openings  in  the  gates 
at  the  dam,  the  discharging  capacity  of  which  under  different  condi- 
tions of  head  has  been  determined  and  tabulated  by  Mr.  Hiram  F. 
Mills,  of  Lowell.  Since  January,  1872,  a  continuous  record  of  the 
lev^el  of  the  lake  surface  has  been  kept.  An  unusually  complete  and 
valuable  series  of  data  has  thus  been  obtained,  which  has  been  fur- 
nished to  the  United  States  Geological  Survey  by  Messrs.  S.  D.  War- 
ren &  Company.  The  lake  fills  rapidly  after  the  first  of  March, 
attaining  its  maximum  height  between  the  middle  of  April  and  the 
first  of  June,  and  then  gradually  subsides  as  water  is  withdrawn  for 
mill  purposes,  until  a  minimum  stage  is  reached,  sometimes  in  the 
autumn,  but  usually  in  the  winter.  The  following  records  of  the 
daily  discharge  of  the  river  at  the  outlet  of  the  lake  show  the  remark- 
able unifonnity  of  flow,  which,  as  already  sta-ted,  is  due  largely  to 
artificial  regulation.  There  is  no  other  river  in  the  United  States 
upon  which  so  small  variations  occur  throughout  the  year.  On  Sun- 
days the  gates  are  closed,  so  that  only  the  waste  is  allowed  to  reach 
the  river. 


Daily  discharge,  in  second-feet^  of  Presumpscot  River  at  the  outlet  of  Sebago  Lake. 

[Drainagre  area,  470  square  miles.] 
1887. 


Day. 


Jan.  '  Feb. 


1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

a) 

21 

'iz 

23 

24 

2:> 

2tt 

27 

28 

29 

30 , 

81 

Mean 


9»3 

(a) 
9»3 

98» 
988 
9»8 
9»3 
«» 

(«) 
VSi 
9tSi 
983 
933 
80U 
86U 

(«) 

m) 

80U 
80U 
860 
860 

(«) 
800 
800 
800 
933 
983 
9»i 

(«) 
983 


9Ue! 


933 
933 
933 
933 
933 

(") 
933 
983 
983 

9:^ 

933 
983 

(*») 
933 
933 
9fSA 
9SA 
9iSi 
933 

(«> 

93:j 
9;« 

98;^ 

933 

{^) 
938 


Mar. 


933 


933 
983 
933 
933 
938 

(«) 
938 
938 
933 
983 
850 
850 

(«) 
850 
950 
850 
850 

1,0U8 

(") 
983 
938 
93;^ 
93:i 
98:^ 
98;^ 

(«) 

a«i 

988 
933 
933 


9aj 


Apr. 


933 
983 

(«) 
938 
983 
988 
983 
983 
938 

(«) 
933 
983 
983 
9CJ8 
933 
983 

(«) 
983 
933 
VSi 
933 

«i8 

(«) 
938 
938 
933 
983 
938 
933 


938 


May. 

Jnne. 

July. 

(«) 

1,000 

933 

ff« 

1,0a) 

983 

983 
93;i 

1,000 
1,000 

<Si^ 

938 

1,000 

933 

9»j 

1,000 

938 

93:3 

1,000 

896 

(«) 

1,000 

896 

9313 

1,000 

896 

938 

1,000 

(") 

93:3 

1,000 

896 

1,000 

1,000 

896 

1,000 

1,000 

896. 

1,0U) 

l,UX) 

\m 

1,000 

1.000 

93:3 

1,UJ0 

1,000 

983 

1,0(J0 

1,000 

(«) 

1,000 

1,000 

93:3 

1,000 

1,0W» 

98:3 

1,000 

1,0«) 

938 

1,000 

i,aio 

878 

1,000 

1,000 

878 

1,(KI0 

908 

878 

i,a)o 

908 

(") 

1,0UI 

908 

878 

1,(KJ0 

(") 

878 

1,000 

908 

878 

1,000 

908 

837 

1,000 

908 

8:37 

1,(X)0 

93:3 

837 

1,000 

(«) 

979 

978 

901 

Aug. 


('Sunday;  gates clo9e<1. 


Sept. 


887  I 

837 

837 

887 

837 

837 

(«) 
837 
837 
8137 
974 
974 
974 

(") 
974 
974 
974 
974 
862 
862 

(«) 
862 
862 
862 
9:3:3 
93:3 
933 

(«) 
93:3 
933 
933 


988 
938 
983 

(") 
938 
93:3 
983 
983 
933 
938 

(«) 
93:3 
938 
983 
938 
93:3 
988 

93:3 
938 
9:3:3 
93:3 
983 
933 

(«) 
933 
938 
93:3 
98:3 
988 


898    9C33 


Oct.  ■  Nov.  Dec. 


983 

(«) 
983  , 
933 
988 
983 
983 
ff38  i 

(«) 
933 
983 
9:38 
938 
933 
93:3 

(«) 
983 
9:38 
93:3 
93:1 
983 
988 

93:3 
988 
9:3:3 
93:3 
93:3 
933 

(«) 
9:3:3 


933 

983 

933 

933 

,   «33 

938 

983 

(«) 

938 

983 

(«) 

983 

938 

933 

933 

9(33 

938 

983 

93:3 

983 

983 

(«) 

938 

983 

(«) 

983 

983 

933 

933 

964 

933 

064 

933 

964 

983 

(«> 

933 

964 

(") 

9:h 

9!38 

964 

933 

964 

938 

964 

938 

964 

933 

(«) 

933 

904 

<"I 

964 

988 

964 

933 

964 

938 

964 

964 

93J    933 


950 


94 
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Daily  discharge,  in  second-feet,  of  Presumpscot  River,  etc — Continued, 

1888. 


Day. 


Jan. 


1 

8 
4 

5 

6 

rr 
I 

8 

9 

10 

11 

12 
13 
U 
•16 
16 
17. 
18. 
19. 
2». 
21. 
22. 
28 
24 
25 
26 
27. 
28. 
29. 
80. 
81. 


Mean. 


(«) 
964 
964 
964 
974 
974 
974 

(«) 
974 
974 
974 
974 
974 
974 

(«) 
974 
974 
974 
964 
964 
964 

(")  ! 
964  . 
964 
964 
964 
964 
964 

(") 
964 
964 


Feb. 


909 


964 
86' 

85' 
85 

(«) 
85 

86' 
86 
85' 
86 
85 

(") 
85" 
85 
86' 
85 
85' 
85' 

857 

857 

85 

85 

86' 

85' 

(«) 
85' 
86' 

85' 


Mar.  Apr. 


May.  'June. 


861 


919  I 
919  I 
919 

(«) 
919 
919 
919 
919  , 
919 
919  I 

(«) 

919 

919 

919 

980 

960  I 

960  I 
(a)  ' 

960 
960 
960 

866 

CNjO 

866 

8661 

866 

Qtm 
cTOO 

806 


910 


IMA 

866 

WD 

800 
806 

(«) 
866 
866 
806 
«» 
993 
983 

% 

933 
963 
983 
983 
988 

(^) 
983 

933 

983 

933 

93S 

933 

933 


933 
988 
983 
983 
933 

% 

983 
933 
983 
933 
938 

983 
1,667 
1,667 
1,667 
1.667 
1,667 
1,607 
1,067 
1,667 
1,667 
1,067 
1,067 
1,667 
1,667 
1,007 
1,067 
1,067 
1,007 


909 


1,863 


1,007 
l,00r 
1,067 
1,007 
1,007 
1,087 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
933 
983 
983 

933 
983 
933 
983 
9B3 
983 


July. '  Aug.    Sept. 


1.117 


% 

983 

983 
983 
983 

983  I 

%l 

938  I 
933  ! 
809 
889 
869 

(«) 
809 
860 
809 
852 
852 
862 

% 

862 
862 
862 
852 
862 

(«) 
852 
862 


884 


852 
860 
850 
8S0 

8oO 
8S0 
850 
840 
840 
840 

(«) 
840 
840 
833 
833 
833 
838 

% 

833 

825 
8» 
826 
826 

(^ 
826 

826 

825 

826 

SB6 


886 


825 

825 
825 
826 
825 
825 
826 

(«) 
825 

825 
983 

983 
983 
933 

(«) 
983 
933 
933 
925 
925 
9» 

(«) 
925 
926 
9S» 

818 
818 
818 
(«) 


Oct.  Nov. ,  D«c. 


818 
818 
818 
811 
811 
811 

(«) 
811 
811 
717 

n7 

717 
717 

(^ 
717 

n7 
n7 

717 
717 
717 

(«) 
717 

717 
717 
095 
096 
006 

(«) 
096 
096 
096 


878 


141 


095 
096 


606 
095 
833 
833 
83S 

%, 

833  ' 

833; 
838' 

833' 

(a)    1 

833 

833; 

833l 
917  I 
917 
917  I 

917! 
917, 

933! 

983 

9331 


m 

983 
933 
933 

m 


829 


m 

933 
933 


(«) 
933 
933 
1.01) 
l.OrJO 
1.000 
1.000 

(«' 
1.000 
1,000 
933 
933 
983 
933 

«8 


1889. 


1 

2 

3 

4 

6.. 

0 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

80 

81 

Mean 


933 
933 
933 
933 
983  I 

(«)  ; 
333 
933  I 
933 
933 
933 
938  I 

933  I 

933 

933 

933  , 

933 

933 

(«)  ' 

933 

933 

1,000 

1,(X)0 

i,aiD 

1,000 
1,000 
1,000 
1,000 
1,000 
933 


962 


983 

983 

933 

933 

933 

933 

000 

000 

000  i 

000 

000 

000 

000 

000 

000 

000 

000 

000 

(JOO 

000 

ax) 

000 
OCX) 
OO) 
000 
000 
000 
000 


1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,083 
1,083 
1,083 
1,083 
1,083 
1,083 

1,«« 

1,414 
1,414 
1,414 
1,414 
1,414 
1,414 
1,414 

i,aM.) 

1,000 
1,000 
1,000 


1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 

i,aK) 

1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
l,OtX) 
1,000 
1,000 
1,000 


986  1,101 


1,000 


1.000 

983 

1,000 

988 

1,000 

988 

1,000 

983 

1,000 

983 

1,000 

988 

1,000 

983 

1,000 

983 

1,000 

933 

1,000 

983 

1,000 

938 

1,000 

983 

1,000 

933 

1,000 

983 

1,000 

933 

1,000 

938 

1,000 

938 

1,000 

983 

1,000 

983 

1,000 

938 

1,000 

988 

1,000 

983 

1,0(X) 

983 

1,000 

933 

1,000 

933 

1,000 

933 

1,000 

933 

1,000 

983 

1,000 

933 

933 

(a) 

933 

988 


938 
933 
988 

% 

983 
933 
933 
933 
933 

% 

983 
938 
933 
938 
933 

% 

933 
933 

933  j 
933  ! 
933  I 

938  I 
938 
933  ! 


938 
988 


933 
988 
938 


983 

% 

988 
983 


933 
933 

(«) 
988 
933 
933 
904 
904 
904 


904 
904 
904 
866 
806 
800 


996 


933 


933 


919 


806 
806 
800 
850 
850 

(«) 
850 
850 
850 
850 
850 
860 

% 

860 
850 
850 
860 
880 

860 
850 
850 
860 
850 
860 

% 


880 
850 
890 
885 
836 

885 
835 

S5 

883 
883 

883 

% 

888 
883 
880 
880 
880 

(«) 
880 
880 
880 
880 
880 
880 

(«) 
880 
830 
880 
894 


868  ;   847 


894 

894 

% 

894 
894 
894 
894 
894 

% 

894 
804 
8»4 
894 
894 

(«) 
894 

894 
894 
865 

865 
805 

'^ 

885 
805 
865 
8S8 
858 


I 


883 


S58 

m 
m 

7« 
7li 

(a  J 

7« 
7« 

7tf 
T4I 
9^ 
99) 

9&) 
990 
SIC 
9S 

{«} 
9sr 

"IS 


a  Sunday;  gates  closed. 
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Daily  discharge,  in  second-feet,  of  Presumjyscot  River,  etc. — Continued, 


1890. 


Day. 


Jan.     Feb.     Mar.     Apr.  i  May.    Jane.  July.    Aug.    Sept. 


1 
2 
3 
4 
5 
6 

0m 
t     . 

H. 

9 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
IS. 
19. 
20. 
21. 
22. 
:Si. 
t\. 
25. 
2». 
27. 
2?<. 
21* . 
:io. 

31. 


Mean. 


967 
967 
967 
967 

(") 
967 
967 
967 
967 
967 
967 

(") 
967 
967 
967 
Wl 
881 
881 

K») 
881 
881 
881 
881 
881 
881 

(«) 
881 
881 
881 
982 
982 

930 


982 ; 

(").  I 
982 
982  I 
982  > 
973 
973  ■ 

97:i 

(") 
973  . 
973 
973 
973 
982 
982 

(") 
982 
982 
982 
982 
982 
982  ; 

{«)  I 
982 
982 
982 
982 
982 


962 

(«) 
982 
•82 
982 
991 
991 
991 

(«) 
991 
901 
991 
889 
889 
889 

(") 
889 
880 
889 
896 
896 
896 

(«) 
896 
896 
896 
904 
904 
9(H 

(«) 
904 


904 
904 
904 
904 
904 

(«) 
904 
904 
904 
919 
919 
919 

(«) 

919 

919 

919 

1,336 

1,:336 

1.336 

1,336 

1,336 

l,3;i6 

1,336 

l,3:« 

1,;{J6 

l,:«6 

1.336 
l.:j36 

i,3:« 

1,336 


1,336 
1,336 
1,336 
1,336 
1,336 
1,336 
1,336 
l,:j36 
1,336 
1,:336 
1.3:« 
1,:S6 

i.a« 

l,:j« 

1,338 
1,3:36 
1,:36 
l,:»6 
i,:«6 

l,$i6 

i,:*)6 
i,»« 
l,2j:« 
l,«« 
l.:j36 
l,:«« 

1.282 
1.282 
1,262 
1.262 


(«) 
1,282 

884 

884 
1,059 
1.059 

(«) 

1,(»9 

1,059 

1,060 

957 

957 

»7 

(«) 

957 

957 

«>7 

967 

957 

957 

(«) 

957 

957 

967 

957 

957 

957 

957 


979  I   981 


1,123 


1,326   981 


957 
957 
967 
957 
957 

(«) 
957 
967 
957 
957 
957 
957 

(a) 

967 
967 
957 
425 
425 


("» 
425 
425 
425 

800 
800 
800 
(«) 
800 
800 
8a) 
904 


904 
904 

(«) 
904 
904 
904 
896 
896 
896 

("» 
896 
896 
896 
896 
896 
896 

(o) 
896 
896 
896 
733 
?33 
733 

(«) 
733 
TSi 
733 
873 
87:3 
873 

(«) 


873 
873 

873 

OoO 

866 
866 

(«) 

866 

858 
858 
858 

(«) 
858 
8.58 
858 
873 
873 
^T6 

87:3 
873 
873 

881 
881 
881 

(«) 
881 
881 


Oct.     Nov.     Dec. 


881 
881 
973 
973 

(^ 
973 

973 

97:3 

97:3 

1,063 

1,063 

1,063 

1,083 

1,063 

956 

966 

956 

(«) 
P56 
966 
966 

898 
898 
898 

(«) 
898 

898 
898 
898 
808 


802  I      857 


869 


957 


898 

965 

(«) 

965 

898 

9a5 

898 

965 

898 

965 

973 

965 

973 

(") 

973 

965 

(«) 

965 

973 

965 

973 

956 

973 

956 

965 

956 

965 

(") 

965 

968 

(«) 

960 

965 

966 

965 

1,046 

9()5 

l.(^ 

973 

1.046 

973 

(a) 

973 

1,016 

(") 

1,046 

973 

1,046 

973 

.1,016 

973 

1,0C34 

965 

1,034 

9ft'> 

(«) 

965 

1,034 

(°) 

l,a34 

968 


1,034 
vtn 


1891. 


1 
2 
3 
4 

5 
6 

7. 

8. 

9 
10 
11 
12 
13 
14. 
15. 
16. 
17. 

IK. 

hi. 
20. 


<bJ.  ... ....... 

22 

Vt  1 

977 

2) 

977 

24 

977 

25 

(") 

2fJ 

977 

27 

977 

28 

966 

29 

966 

:«) 

966 

;3i 

966 

Mean... 

961 

1.084 

(«) 

(") 

1,670 

i,o:m 

966 

965 

1,670 

1.034 

966 

965 

1,670 

(O) 

966 

965 

1,670 

1,0I« 

956 

97:3 

(«) 

1,034 

966 

973 

1,670 

1,034 

966 

973 

1,670 

929 

(a) 

(") 

1,670 

929 

966 

973 

1,670 

929 

966 

973 

1,670 

(") 

9^ 

973 

1,670 

977 

965  . 

973 

(«) 

977 

965  , 

973 

1,670 

977 

965 

973 

1,670 

977 

(") 

(a) 

1,670 

977 

965 

973 

1,670 

977 

9a5 

97:3 

1,670 

(«) 

965 

973 

1,670 

977 

961 

973 

(°) 

977 

961 

991 

1,670 

9r7 

961 

991 

1,670 

977 

(a) 

(a) 

1,670 

977 

961 

991 

1,670 

977 

961 

991 

1,670 

(") 

961 

514 

1,670 

977 

965 

514 

(«) 

977 

966 

514 

1,670 

966 

965 

514 

1,670 

966 

(") 

1,670 

966 

1,670 

1,670 

966 

1,670 

961        968     1,670 


1,670 

1,008 

991 

947 

916 

877 

(") 

798 

1,670 

1.008 

973 

(«) 

916 

877 

922 

793 

1,670 

1,008 

973 

947 

916 

877 

922 

79:3 

1,670 

800 

973 

947 

916 

(«) 

922 

798 

1,414 

800 

(U 

947 

916 

862 

922 

793 

1,414 

800 

973 

966 

(«) 

852 

922 

(«) 

1,149 

(a) 

973 

966 

916 

a52 

922 

767 

1,149 

1,008 

973 

966 

916 

852 

(«) 

767 

1,149 

1,008 

672 

(«) 

916 

852 

875 

767 

1,008 

872 

966 

916 

852 

875 

767 

1,017 

999 

672 

966 

916 

C) 

875 

767 

1,017 

999 

(«) 

966 

916 

966 

875 

767 

1,017 

999 

672 

090 

(a) 

966 

875 

(«) 

1,017 

(«) 

672 

690 

906 

966 

875 

741 

1,017 

999 

672 

090 

906 

066 

(") 

741 

1,017 

ilv9 

973 

(a) 

906 

966 

875 

741 

(") 

990 

973 

690 

906 

966 

875 

741 

1,017 

991 

973 

690 

906 

(«) 

875 

741 

1,017 

991 

(«) 

690 

906 

924 

875 

741 

1,017 

991 

85:3 

93:3 

(a) 

924 

875 

(«) 

1.008 

(«) 

853 

933 

887 

924 

975 

741 

1,W)8 

991 

853 

933 

887 

924 

(«) 

741 

1.008 

991 

n7 

(«) 

887 

924 

806 

741 

(O) 

991 

717 

911 

887 

924 

8(J6 

741 

1,008 

991 

717 

911 

887 

(«) 

800 

741 

1,008 

991 

(a) 

911 

887 

922 

806 

741 

1,008 

991 

717 

911 

(«) 

922 

806 

(«) 

1,U)8 

{^) 

717 

911 

877 

922 

806 

754 

1,008 

991 

717 

911 

877 

922 

(«) 

7,54 

1.008 

991 

947 

(a) 

877  ■ 

922 

793 

754 

(«) 

947 

916 

>••••.- 

922 

754 

1.155 

975 

8:^ 

881 

902 

912 

1 
1 

866 

758 

«  Sunday;  gates  closed. 
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WATER   POWEBS   OF    THE   STATE   OF   MAINE. 


[xo.  «8 


Daily  discharge,  in  secoiul-feet,  of  Presumpscot  River ,  etc. — Ck)ntiiitied. 

isoe. 


Day. 


1 

2 

S 

4 

5 

6 

7 

8 

U 

10 

11 

12 

13 

14 

15 

10 

17 

18 

19 

20 

21 

22 

23 

24 

29 

26 

27 

28 

29 

») 

31 


Mean 


Jan. 


754 
754 

(«) 
638 
688 
68H 

638 

638 
638 

(«) 
819 
819 
819 
819 
819 
819 

(«) 
867 
867 
867 
867 
887 
868 

(«) 
855 
855 
855 
855 
855 
855 

(«) 


Feb. 


865 
855 
&55 
855 
855 
855 

(°) 
806 
806 
806 
806 
806 
806 

(°) 
806 
806 
806 
806 
806 
806 

(a) 
780 
780 
780 
780 
780 
780 

(«) 
703 


792 


811 


Mar.  I  Apr.    May.   June.  July. 


Aug. '  Sept. 


798 
7<08 
798 
798 
793 

(«) 
780 

780 
780 
780 
780 
780 

767 
767 
767 
767 
767 
767 

(«) 
754 
754 
754 


741 

741 

(«) 
741 
741 
741 
741 
741 
741 

(«) 
617 
617 
617 
617 
617 
617 

(") 
806 

806 

806 
806 
806 
806 


754 

(«)  . 

754 

722 

754 

722 

(«) 

722 

741 

722 

741 

722 

741 

722 

741 

722  1 
722  I 
722 
722 
722 

(«) 
709 
709 
709  I 
7)08 
709  I 
709 

(a)  I 
754 
754  , 
754 
754 
754 
754  I 

(°)  , 
724  I 

724  1 

724  I 

724 

724  I 

725 

(")  I 
724 
7j:4  I. 


724 
724 
724 
724 

(«) 
724 
7124 
724 
724 
724 
724 

793 
793 
798 
798 
793 
793 

(") 
750 
7.tO 
750 
750 
750 
750 

595 
595 
595 
595 


■| 


505 
505 

(«) 
505 
585 
585 
505 
595 
505 

(^ 
867 

867 

867 

867 

887 

867 

(«) 

896 
896 
896 
896 
896 

(«) 
89^ 
892 
892 
892 
892 
892 

(«) 


r68 


728 


r27 


726  I   796 


819 
819  I 
810  , 
819 
819  I 
819 
(a)  I 
806  , 
806  ' 
806  1 
806  I 
806 
806 

(«) 
881 
831 
831 
831 
831 
831 

(«) 
875 
875 
875  I 


Oct.  Nov.  Dt-i- 


875 
875 

(«) 
833 
833 
838 


833 


833 

833 

<^ 
800 

800 

800 

800 

800 

800 

(«) 
750 
750 
750 
750 
730 
750 

(«) 
700 
700 
700 
700 
700 
700 

(«) 
067 
667 
667 
067 
667 


'44 


067' 
633  I 

eaa  i 

633  ' 
633  j 
633 

<«) 
60O 
000 
000 
000 
000 
000 

(a) 
000  , 
000  I 
000 
000 
000 

eoi> 

582 
5Ki 
5ttt 
5t« 
oiQ 
582 

(«) 
582 

005 


5«2 

582  I 

5rt2 
C) 
5n»  I 
ofe 
582  •< 
S»Q 
5»i 
582 

(«> 
5(21 
521  ' 
5(21  , 
5!*1 
581 
521 

Olll  I 
001  • 

eoi . 

001  ' 

eoi  I 

001 

(«) 

583 
583 
583 


572 


5K3 

573 

573 

383 
hfii 

atii 
5Si 

-><{ 

5v^ 
-VCJ 
5f« 

.3»?7 

5*u 
."jhT 

Tier 

5»J7 

*  WW 


18»1 


1 

167 

000 

OOO 

000 

OOO 

000 

000 

167 

592 

592 

592 

592 

592 

592 

167 

582 

582 

582 

582 

582 

582 

167 

558 

558 

558 

558- 

558 

558 

167 

558 

558 

568 
558 
558 
558 
167 
592 
592 
592 
592 
592 
502 
167 
600 
600 
000 
000 
000 
000 
167 
000 
6U) 
600 
0(X) 
600 
600 
167 
601 
601 

601  I 

2 

601  1 

3 

001 

4 

001 

5 

167 

6 

610 

7 

610 

8 

610 

9 

610  1 

10 

610 

11 

12 

610 
167 
612 

13 

14 

612 

15 

612 

16 

612 

17 

612 

18 

612 

19 

167 

20 

533 

ja 

53:3 
5:« 

o:« 
5:« 

167 
442 
442 
442 
442 
44:^ 

22 

23 

«4 

25 

26 

27  

28 

29  

a) 

31 

Mean . . . 

514 

530 

510 

442 

167 
590 
590 
500 
590 
500 
500 
167 
517 
617 
517 
517 
517 
517 
167 
575 

m  mm 

mo 

mmt0 

575 

01 0 

575 
167 

708 
708 
708 
708 
708 
708 
167 


521 


783 
733 
733 
733 
7« 
7« 
167 
533 
533 

5:« 

5:j3 
533 
53:3 
167 
433 
A'ii 
ASH 

4;» 

433 
433 


83:3 

833 
83:3 

8:3:3 
83:3 
833 


900 
900 
900 


628 


900 
900 
900 
167 
900 
900 
900 
9(X) 
900 
900 


783 
783 
783 
783 
783 
783 


7:33 
733 
7:3:3 
733 
73:3 
733 


833 
8:33 
833 
833 
833 


797 


833 

167 

750 

750 

750 

750 

750 

760 

167 

73;J 

733 

733 

733 

73:3 

733 

167 

800 

800 

800 

800 

800 

800  I 

167  I 

833  I 

8:33  I 

833  , 

833  I 

833  I 

83:3  I 

167  I 

700  I 


760 
750 
no 
775 
775 
167 
767 
767 
767 
767 
167 
167 
167 
750 
750 
750 
750 
750 
750 
167 
742 
742 
742 
742 
742 
742 
167 
750 
750 
750 
750 


679  I   640 


750 
750 
167 
767 
767 
767 
767 
707 
767 
167 
767 
767 
767 
707 
767 
767 
767 
767 
767 
767 
767 
767 
767 
767 
78:3 
783 
783 
783 
783 
783 


729 


767 
783 
783 
783 
783 
783 
78:3 
133 
800 
800 
800 
800 
80r) 
80O 


i  ;; 


730 
760 
750 
750 
750 
750 
750 
750 
750 
750 
417 
417 
417 
167 
650 
050 


687 


65(1 

dii 

650 

ifi) 

650  1 

:S«» 

d»)  1 

.<«; 

167 

K?3 

750  1 

S{> 

75t)  , 

Si; 

loO  ' 

SS3 

730  1 

s« 

730 

3«» 

750  ' 

f*.r 

167  j 

N^l 

7X3' 

S-K 

733  1 

s?* 

7*3, 

<vi 

7*3! 

S« 

7«3  . 

^%i 

733  , 

N<1 

3:«  1 

•v;: 

Mil  i 

Kr» 

8ID 

NiJ 

K)(l 

Nft 

W) 

Kv> 

.Vil) 

•Jl* 

.>52l 

NvS 

18.3 

.*i;t 

W3 

.-si^ 

8:3:3 

.<vi 

833 

.N-i' 

60[l 

bTiO 


;*•• 


:iT 


CI  Sunday;  gates  closed. 
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PRESUMPSCOT   RIVER. 
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Daily  discharge,  in  aecond-feet,  of  Presumpscot  River,  etc. — Continued. 


1894. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

450 
450 
167 
600 
600 
700 
700 
700 
700 
167 
758 
758 
758 
758 
758 
758 
167 
758 
758 
758 
758 
758 
758 
167 
800 
800 
800 
800 
800 
800 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

888 

88B 
888 
838 

888 
208 
888 
888 
888 
883 
888 
833 
208 
833 
83!3 
83:3 
888 
888 
833 
208 

8;s8 

883 
883 
833 
833 
833 
2U8 
800 
800 
800 

800 
800 
800 
167 
667 
667 
667 
667 
667 
667 
167 
667 
667 
667 
667 
667 
867 
167 
867 
667 
667 
867 
667 
867 
667 
867 
667 
867 

667 

682 
882 
682 
882 
682 

525 
525 
525 
525 
525 
525 

% 

5:33 
533 
533 
5:33 
533 

(«) 
560 
550 
550 
550 
560 
550 

187 

45B 
458 
458 
500 
500 
500 
167 
382 
382 
382 
882 
382 
517 
167 
500 
500 
500 
500 
500 
500 
167 
675 
675 
875 
675 
675 
675 
133 
867 

667 
800 
800 
800 
800 
133 
800 
800 
800 
800 
800 
800 
133 
81X) 
800 
800 
800 
800 
800 
133 
582 
582 
582 
582 
582 
582 

i:« 

450 
450 

450 
450 

167 
800 
800 
222 
133 
133 
133 
133 
783 
783 
783 
783 
783 
783 
167 
817 
817 
817 
817 
817 
817 
167 

m) 

800 
800 
800 
800 
800 
167 
717 
717 

717 
717 
717 
717 
167 
717 
717 

n7 
n7 

717 
717 
100 
887 
867 
867 
867 
667 
667 
100 
667 
667 
867 
667 
867 
667 
3:33 
667 
867 
867 
567 
567 

567 
167 

558 
558 
558 
658 
558 
558 
167 
558 
558 
558 
558 
558 
558 
133 
567 
567 
567 
567 
567 
567 
1:33 
558 
558 
558 
558 
558 
558 
183 

560 
550 
550 
550 
550 
550 
138 
550 
550 
550 
550 
550 
550 
133 
542 
542 
542 
542 
542 
542 
13:3 
542 
542 
542 
542 
542 
542 
133 
542 
542 
542 

542 

542 
542 
133 
533 
5:33 
533 
5:33 
5:^:3 
533 
i;33 
542 
542 
542 
542 
642 
542 
1:33 
542 
542 
542 
542 
542 
542 
133 
533 
533 
533 
533 
533 

583 

2 

138 

3 

638 

4 

583 

5 

5:33 

6 

53:^ 

7 

5iSi 

8 

5:33 

9 

133 

10 

767 

11 

12 

767 
767 

13 

767 

14 

15 

767 
767 

16 

1:33 

17 

767 

18 

767 

19 

767 

20 

767 

21 

767 

22 

767 

23 

18:3 

24 

758 

26 

758 

26 

758 

27 

758 

28 

758 

29 

758 

133 

31 

758 

Mean ... 

749 

628 

583 

461 

822. 

649 

608 

1 

613 

491 

492 

1 

484 

610 

1895. 


1 

758 
758 
758 
758 
758 
1353 
758 
758 
758 
758 
758 
758 
133 
742 
742 
742 
742 
742 
742 
133 
750 
750 
750 
750 
750 
750 
133 
700 
700 
700 
700 

700 
700 
133 
750 
750 
750 
750 
750 
750 
133 
700 
700 
700 
7(X) 
7(W 
700 
1:3:3 
7fJ0 
7(X) 
700 
700 
700 
700 
133 
667 
867 
667 
867 

667 
667 
133 
667 
667 
667 
867 
6tJ7 
667 
133 
667 
667 
667 
667 
867 
667 

""667* 
667 
667 
667 
667 
667 

"667' 
867 
(J67 
500 
500 
500 
167 

667 
667 
667 

600 
500 

6or) 

167 

400 
400 
4(N) 
400 
400 
44N) 

13:^ 
333 
333 

3133 
667 
667 
667 
167 
667 
667 
667 
783 
78:3 
783 
167 
78:3 
783 

783 
700 
700 
700 
167 
.  700 
700 
7(K) 
7(KJ 
700 
7(jO 
167 
700 
7(K) 
700 
700 
700 
700 
167 
7J)0 
700 
700 
700 
700 
700 
167 
700 
700 
7(X) 
700 
700 

700 
167 
700 
700 
700 
700 
700 
7W) 
167 
693 
693 
898 
693 
893 
693 
167 
683 
683 
68:3 
68:3 
68:3 
683 
167 
675 
675 
675 
675 
675 
675 
167 

675 
675 
675 
167 
167 
167 
167 
667 
667 
667 
667 
667 
667 
133 
667 
667 
867 
667 
667 
667 
133 
567 
567 
567 
567 
567 
5ti7 
1:33 
53:3 
533 
.533 

538 
5:33 
5:33 
400 
6U) 
600 
600 
600 
600 
600 
1:3:3 
5:3:3 
5:3:3 
5:3:3 
.5:33 
5:3:3 
533 
1:3:3 
550 
550 
550 
550 
550 
550 
1:3:3 
517 
517 
517 
6(J0 
600 
600 

138 
600 
600 
600 
800 
800 
800 
133 
583 
58:3 

58:3 

.583 
58:3 
58:3 
13:3 
575 
575 
575 
.575 
575 
575 
1:33 
567 
567 
567 
567 
567 
567 
1:33 
550 

550 
550 
550 
550 
550 
133 
533 
533 
533 
5:3:3 
53:3 
53:3 
1:33 
267 
287 
400 
5:33 
533 
5:3:3 
267 

500 
.5(¥J 
5(K) 
500 

m) 

250 
617 
617 
617 
617 

617 
617 
208 
617 
617 
617 
617 
617 
617 
208 
617 
617 
617 
617 
617 
617 
1(»4 
417 
417 
417 
417 
217 
217 
217 
4K3 
48:3 
483 
483 
250 
250 

250 

2 

.500 

3 

5(X) 

4 

500 

6 

500 

6 

500 

7 

500 

8 

125 

9 

500 

10 

500 

11 

500 

12 

500 

153 

500 

14 

5(J0 

15 ; 

250 

16 

5(N) 

17 

5(10 

18 

500 

19 

500 

20 

500 

21 

500 

22 

2n() 

23 

417 

24 

25 

417 
417 

28 

:333 

27 

8:33 

28 

333 

29 

2r.K) 

30 

5:33 

81 

5:33 

Mean... 

865 

626 

612 

684 

601 

519 

511 

505 

475 

464 

4:32 

"Sunday;  gates  closed. 
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WATER   POWERS    OF   THE    STATE    OF   MAINE. 


[so.  9 


Daily  discharge y  in  second-feet,  of  Presumpscot  River,  etc. — ^Continned. 


1896. 


Day. 


Jan.  i  Feb.     Mar.    Apr.     May.  'June.'  July.    Aug. !  Sept.     Oct. 


2 

',i 
4 
5 
6 
i 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Mean.. 


533 

533 

367 

267 

267 

533 

267 

533 

250 

533 

533 

533 

63:3 

5:3:3 

533 

m) 

5:33 

1:33 

533 

547 

533 

547 

267 

547 

533 

547 

533 

547 

533 

547 

533 

1:37 

53:3 

547 

533 

547 

287 

547 

533 

547 

533 

547 

5313 

547 

533 

1:37 

533 

533 

533 

5:33 

267 

5:3:3 

5:33 

5:3:3 

533 

5:3:3 

5:33 

53:3 

533 

533 

-  I 


..  I 


133 
300 
617 
617 


633 
633 

63:3 

6:33 
6:33 
633 

633' 

633 

633 

6:33 

317 

158 

500 
500 
500 
500 
500 


450  , 
450  > 
450  , 
450  I 


450  I 
450 


667 

tlOl 

667 
667 
467 
467 
118 
467 
467 
6a) 
600 

:3;33 

33:3 
1:33 
900 
900 

900 

9or) 

900 
9U) 
900 
1,167 
1,167 
1,167 
1,167 


1,167 
1,167 
1,167 
883 
883 
883 
883 
767 
767 
167 
883 
883 
883 
883 
883 
883 
167 
917 
917 
917 
883 
883 
883 
13:3 
9:33 
933 
9(33 
9:33 
933 
117 
117 


933 
933 
933 
883 
883 
88:3 
KJO 
9:33 
933 
983 
933 
9:33 
933 
100 
917 
917 
917 
917 
917 
917 
100 
917 
917 
917 
917 
960 
950 
13:3 
950 
950 


950 
960 
950 
467 
133 
950 
930 
990 
960 
960 
950 
133 
933 
933 
9:i3 
933 
983 
93:3 
133 
800 
800 
800 

m) 

800 
800 
117 

767 
817 

817 
817 


817 
117 
808 
806 
808 
808 
808 
808 
117 
800 
800 
800 
800 
800 
800 
117 
800 
800 
800 
800 
800 
800 
100 
833 
833 
833 
833 
833 
T83 
100 
817 


Nov.    D«. 


817 
817 
817 
817 
817 
117 
725 
725 
725 
TJ5 
725 


472 


484 


515  ;     670 


795. ,     815 


1 1 


1 


606 


657 


800 
800 
800 
100 

ai) 

8U) 
800 
800 
800 
800 
Kki 
800 
400 
633 
6:33 
6:33 
6:33 
lO) 
6:33 
fi33 
6:33 
6:33 
6:3:3 
HI) 
100 
800 
80(» 
8(Xl 
8011 
633 
633 


100 
KX) 
H» 
Mi 
i») 

m 
m 

HX) 

«H 
6:^3 

m 
m) 

«)f» 

»|) 

Hi) 

»*) 

1(1) 

»X) 

8UII  I 

»k)  ■ 

8tl)  < 

(4)0 

801) 

lU) 

800  , 


K»' 
Sl\ 

>iy 

?*»• 
M' 
Mil 
Kl' 

.SI  I 

lt« 

sj: 

s;^ 

so 
WW 

m: 


638        067 


1897. 


1 

817 
817 

(«) 
700 
700 
700 
700 
700 
700 

(«) 
817 
817 
817 
817 
817 
817 

(«) 
817 
817 
817 
817 
817 
817 

(«) 
817 
817 
817 
817 
817 
817 

(°) 

817  I 

2 

817  1 

3 

817 

4 

817 

5 

817 

6 

817 

7 

(a) 

8 

817 

9 

817 

10 

817 

11 

817 

12 

817 

13 

817 

14... 

(") 

15 

758 

16 

758 

17 

758 

18 

758 

19 

758 

20 

758 

21 

(") 

22 

83:3 

23 

8:33  1 

24 

83:3 

25 

83:3 

26 

8:33 

27 

8:33 

28 

29 

(«) 

30 

31 

Mean . . . 

790 

806 

833 

83:3 
8:33 
8:3:3 

83:3 

(«) 

8:3:3 

8:3:3 

8:313 

8:3:3 

833 
8:3:3 

800 
800 
800 
800 
800 
800 

(«) 
oaf 
ODi 

667 
667 
667 
667 

(") 
542 
542 
542 


I 


756 


542 
542 
542 

(«) 

dOi 

367  I 

367  I 
:367  I 
387 

(a)  I 

383  I 
3853  , 
38:3 
38:3  I 
383 
383  I 

(«) 

567  I 

567  I 

567  I 

567  I 

567  I 

567  ' 

(«) 
/»#»"» 

ODl 

667 
667 
667 


495 


600 
600 
600 
600 

600 
600 

(«) 
617 
617 
617 
617 
617 
617 

(") 
6n0 
&50 
a50 
650 
650 
650 

(«) 
742 
742 
742 
742 
742 
742 

(«) 
817 


659 


817 
817 
817 
817 
817 

617 
617 
617 
617 
617 
617 

1") 
800 

m) 

800 
800 
800 
800 

(«) 
833 
83:3 
833 
8:33 
8:3:3 
833 

(«) 
8:33 
83:3 
833 


772 


833 
833 
8:3:3 
(«) 
250 
250 
SSO 
250 
260 
250 

(«) 
900 
900 
900 
9(X) 
900 
900 

1,033 
1,083 
1,033 
1,033 
1,033 
1,083 

(") 
1,200 
1,200 
1,200 
1,200 
1,200 
1.200 


844 


(«) 

950 

1,433 

960 

1,433 

950 

1,433 

960 

1,433 
1,433 

<S^ 

1,433 

933 

(«) 

983 

1,000 

988 

1,000 

933 

1,000 

983 

1,000 

(«) 

1,900 

933 

1,000 

983 

(o) 

983 

883 

933 

883 

983 

88:3 

933 

883 

(°) 

883 

917 

88:3 

917 

(«) 

917 

917 

917 

917 

917 

917 

917 

917 

(«) 

917 

775 

917 

775 

(") 

775 

950 

Tih 

950 

1.06U 

908 

775  I 

(«>  1 
983 
988 
983 
983 
983 
983 

(«) 
9(33 
9»i 
9:33 
98:3 
933 
983 

(fl) 
967 
967 
967 
967 
967 
967 

(«.) 
1,000 
l,O0U 
1,000 
1,000 
1.000 
1.000 


»»4 


833 
8:« 
883 
8:33 
8X3 
S33 
("» 
7<i) 
7W» 
71)0 
7UI 
7110 
7U0 

8:0 
8$3 
833 
833 
883 
833 

(«) 
867 
867 
867 
ct>7 
867 
867 

l«> 
917 
917 


si: 


(«■ 


ui: 
si: 

51: 
yr 
yi: 
fi 

*T 

< 
I*  ■ 

stt- 
s5 

HP 

Hi 
Sv 

^» 


C' Sunday;  gates  closed. 


PRESSEY.] 


PRESUMPSCOT   RIVER. 


99 


Daily  discharge^  in  second-feet,  of  Presutnpscot  River,  etc, — Continned. 

1808. 


Day. 


1 

»> 

3 

4 

5 

6 

t 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

1** 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

au 

31 

Mean 


Jan. 


983 
383 
083 
933 
«« 
933 
933 
033 
33!) 
983 
938 
983 
983 
083 
933 
333 
983 
983 
938 
033 
083 
083 
333 
983 
983 
983 
983 


083 
833 

983 


Feb. 


983 
983 
963 
983 
933 
667 
083 
%3 
083 
933 
083 
933 
667 
083 
983 
983 
983 
083 
983 
667 
983 
983 
083 
938 
933 
933 
667 
983 


886   805 


Mar. 


988 
938 
083 
933 
933 
667 
933 
933 
938 
983 
983 
983 
667 
033 
083 
083 
667 
667 
667 
167 
667 
667 
667 
667 
667 
667 
167 
800 
800 
800 
800 


Apr.  May.  •  June.  July. 


800 
800 
267 
900 
900 
900 
900 
900 
900 

83;^ 

867 

867 

867 

867 

867 

83 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

2,000 

2,000 

2,000 

2,000 

2,000 

2.000 


2,000 

2.000 

2,000 

2,000  I 

2,000 

2,000 

2,000 

1.000 

1,000 

1,000 

1.000 

1,000 

1,000 

1,000 

i,aio 

1,000 
1,000 
1,000 
1,000 
1,000 
1,000 

338 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 

417 
1,000 
1,000 


772  1,079  1,185 


1,000 
1,000 
1,000 
1,000 

3;« 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

417 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

500 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

500 

903 

998 

908 

903 


924 


998 
998 

250 

1,053 

1,053 

1,053 

1.053 

1.053 

1.058 

250 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

250 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

260 

983 

988 

983 

983 

988 

983 

250 


Aug.  I  Sept.  Oct.  I  Nov.  Dec. 


886 


1,000 
1,000 
1,000 
1.000 
1,000 
1,U)0 

250 
1.000 
1,000 
1.000 
1,000 
1,000 
1,000 

250 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 

260 
1,000 
1,000 
1,000 
1.000 
1,000 
1,000 

260 
1,000 
1,000 
1,000 


908 


1,000 

1,000 

1,000 

2S0 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

260 

968 

967 

967 

967 

967 

967 

260 

967 

967 

967 

967 

967 

967 

233 

967 

967 

967 

967 

967 


967 

233 

1,000 

1.000 

1,000 

1,000 

1,000 

1,000 

260 

983 

983 

963 

088 

983 

983 

250 

983 

963 

983 

983 

983 

983 

250 

800  ' 

800 

800 ; 

800  I 
800  I 
800 
200 
800 


800 
800 
8U> 
800 
800 
200 

m.) 

800 
800 
800 
800 
800 
200 
800 
8U) 
800 
800 
800 
800 
300 
700 
700 
800 
800 
800 
800 
300 
600 
600 
600 


600 
600 
600 
300 
800 
800 
800 
800 
800 
800 
300 
783 
783 
783 
783 
783 
783 
300 
783 
783 
783 
783 
783 
783 
300 
783 
783 
783 
783 
783 
783 


862 


824  I 


rou 


706 


1890. 


1 

2 

8 

4.- 

5 

6 

t  ,. 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

20 

30 

81 

Mean 


800 

767 

767 

688 

667 

067 

760 

667 

700 

783 

767 

767 

250 

667 

667 

233 

667 

700 

788 

767 

767 

600 

667 

607 

750 

667 

233 

783 

767 

767 

500 

667 

233 

750 

667 

683 

783 

250 

250 

500 

667 

667 

750 

667 

683 

788 

750 

667 

600 

667 

667 

750 

233 

683 

783 

750 

667 

500 

233 

667 

750 

667 

683 

2S0 

760 

667 

500 

667 

667 

750 

667 

683 

767 

750 

667 

287 

667 

667 

233 

667 

683 

767 

760 

667 

5(X) 

667 

667 

667 

§67 

233 

767 

750 

667 

538 

667 

233 

667 

683 

767 

850 

250 

583 

667 

667 

667 

667 

683 

767 

750 

667 

533 

607 

667 

607 

233 

683 

767 

750 

667 

5i& 

233 

667 

667 

667 

683 

250 

760 

667 

533 

667 

667 

667 

667 

683 

767 

750 

667 

287 

667 

607 

233 

667 

683 

767 

750 

667 

533 

667 

667 

667 

667 

233 

767 

760 

667 

533 

667 

233 

667 

667 

667 

767 

250 

250 

538 

667 

667 

607 

667 

667 

767 

767 

683 

533 

667 

667 

867 

fsaa 

667 

767 

767 

688 

533 

233 

667 

667 

700 

667 

260 

767 

683 

533 

667 

667 

667 

700 

667 

767 

767 

683 

287 

667 

667 

233 

700 

667 

767 

767 

683 

567 

667 

667 

667 

700 

233 

767 

767 

683 

567 

667 

233 

667 

700 

667 

767 

250 

250 

667 

667 

750 

667 

7a) 

667 

767 

767 

683 

567 

667 

750 

607 

2Si 

667 

767 

767 

683 

567 

233 

750 

607 

700 

667 

250 

683 

607 

667 

750 

607 

700 

667 

767 

683 

233 

667 

750 

233 

700 

667 

767 

683 

667 

667 

700 

688 

680 

632 

401 

611 

623 

615 

6^ 

618 

288 
667 
667 
667 
667 
667 
667 
233 
633 
633 
633 

6;« 

633 
633 
233 
«& 
633 
683 
683 
683 
68:3 
233 
867 
667 
667 
667 
667 
667 
2133 
667 
607 


;.  I 


667 
667 
667 
667 
2313 
663 
663 
863 
263 
66:3 
663 
2313 
660 
860 
660 
660 
660 
660 
233 
655 
&55 
655 
655 
655 
&55 
2:33 
64:3 
643 
643 
643 


590  .   801 


643 
643 
233 
661 
661 
061 
661 
661 
661 
288 
6137 
637 
637 
637 
6:37 
637 
283 
637 
637 
637 
637 
6:37 
637 
250 
583 
58:3 
583 
583 
583 
58:3 
417 

574 


100 


WATER   POWERS    OF   THE    STATE    OF   MAINE. 


[NO.  a 


Daily  discharge^  in  seoondrfeety  of  Ptesumpscot  River,  etc. — Ck)ntiiined. 

1900. 


Dfty. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Ang. 

Sept. 

Oct. 

Not, 

1 

Dec. 

1 

500 

493 

500 

«t7 

1.833 

976 

387 

770 

653 

783 

647, 

or; 

2 

500 

493 

500 

750     1,833 

975 

807 

770 

330 

798 

647 

3S 

8...  

500 

4»3 

500 

750 

1,833 

650 

807 

770 

643 

798 

617 

m 

4 

600 

367 

417 

750 

1,833 

827 

807 

770 

648 

788 

3iD 

69 

6 

500 

867 

493 

750 

1,833 

887 

807 

361 

643 

793 

64T  , 

m 

6 

60O 

307 

493 

760 

1,838 

827 

807 

761 

643 

793 

647 

«H3 

7 

367 
483 
483 

483 
483 

367 
617 
017 
617 
367 

493 
483 
498 

750 
883 
607 

1,833 
1,833 
1,883 
1,883 
1,833 

827 
827 
827 
638 
833 

807 
861 
79B 
796 
708 

761 
761 
761 
.     761 
761 

643 
648 

324 
637 
437 

860 
525 
525 
525 
625 

617 

647 

647 

647, 

370| 

9ii 

8 

m 

9 

»; 

10 

488  ;      607 

66: 

11 

2r 

607 

9Sl 

12 

483 

600 

633 

607 

1,833 

833 

.     798 

361 

637 

525 

613 

66; 

13 

483 

347 

633 

607 

1,833 

838 

798 

655 

63! 

525 

613 

66; 

14 

367 

347 

683 

607 

1,191 

833 

793 

655 

637 

841 

613 

m 

15.   

467 

847 

633 

883 

1,191 

833 

861 

655 

637 

603 

613 

fK 

16..   

467 

347 

633 

900 

1,191 

838 

787 

655 

8S4 

603 

613 

49) 

17 

467 

633 

633 

900 

1,191 

561 

787 

655 

680 

608 

613 

6»1 

18 

467 
467 
467 
387 
467 
467 
467 

400 
633 
633 
633 

6:^3 

633 
633 

217 

808 
808 
808 
808 
808 
808 

900 
900 
900 
900 
383 
1,198 
1,198 

1,191 
1,191 
650 
841 
841 
841 
841 

760 
700 
700 
700 
760 
760 
881 

787 
787 
787 
787 
361 
780 
780 

655 
830 
660 
660 
650 
660 
650 

6S0 

6aau 

6^ 
6S» 
620 
8»> 
707 

608 
608 
608 
341 
623 
628 
623 

365' 

865 

665 

665 

665 

665 

686 

m 

19... 

633 

ao 

fm 

21 

653 

22 

63 

23 

m 

24 

651 

25 

467 

867 

247 

1,108 

841 

618 

780 

650 

TO7 

ttes 

865 

651 

2B 

467 

500 

627 

1,198 

841 

618 

780 

830 

7U7 

623 

067 

6ol 

27 : 

467 

500 

627 

1,193 

650 

618 

780 

658 

707 

628 

667 

6al 

28 

367 

500 

627 

1,193 

975 

613 

780 

668 

7W 

841 

667 

Gl 

29 

493 

627 

1,883 

975 

613 

861 

668 

707 

647 

667 

651 

30 

483 

627 

1,883 

975 

613 

770 

653 

330 

647 

667 

» 

31 

493 

627 

975 

770 

658 

647 

— .... 

ec 

Mean... 

466 

495 

586 

806 

1,880 

746 

721 

648 

608 

560 

610 

615 

1901. 


1 647 

2 647 

3 647 

4 647 

6 647 

6 387 

7 648 

8 643 

9 643 

10 '  643 

11 643 

12 643 

13 387 

14 641 

15 641 

16 641 

17 641 

18 641 

19 641 

20 641 

21 637 

22 637 

23 637 

24 637 

25 637 

28 637 

27 387 

28 673 

29 673 

30 673 

31 673 

Mean...  619 


073 

667 

538 

673 

728 

747 

688 

800 

673 

667 

538 

673 

466 

747 

608 

668 

560 

550 

538 

673 

998 

747 

608 

668 

887 

608 

538 

673 

988 

747 

3U0 

653 

687 

693 

538 

333 

998 

747 

608 

658 

667 

698 

538 

683 

983 

747 

668 

663 

667 

083 

867 

683 

983 

400 

688 

668 

667 

698 

0 

683 

908 

718 

688 

800 

667 

093 

0 

683 

466 

718 

608 

642 

550 

567 

15 

333 

785 

718 

683 

642 

600 

733 

175 

833 

795 

718 

300 

642 

600 

733 

175 

833 

795 

713 

620 

642 

600 

467 

175 

683 

795 

718 

520 

642 

600 

467 

300 

698 

705 

400 

520 

642 

080 

583 

633 

698 

796 

707 

620 

800 

660 

067 

633 

603 

450 

707 

520 

667 

517 

3Sii 

633 

693 

712 

707 

520 

667 

673 

733 

633 

698 

712 

707 

300 

667 

67:^ 

733 

633 

333 

712 

707 

548 

667 

673 

733 

633 

708 

712 

707 

543 

667 

era 

7:« 

300 

708 

712 

400 

543 

667 

673 

500 

500 

708 

7a2 

700 

543 

300 

673 

500 

333 

706 

400 

700 

543 

658 

550 

3:« 

333 

850 

623 

700 

543 

658 

667 

683 

333 

860 

623 

700 

300 

658 

667 

683 

667 

833 

683 

700 

662 

668 

667 

688 

867 

728 

623 

700 

662 

658 

687 

683 

3;i3 

728 

623 

300 

662 

668 

683 

673 

728 

623 

698 

662 

800 

683 

673 

728 

400 

606 

662 

660 

387 

728 

608 

662 

649 

623 

466 

a)5 

722 

670 

575 

506 

650 
660 
050 
660 
660 


G47 
647 
647 
647 
647 
647 
288 
317 
317 
817 
643 
643 
643 
288 
687 
687 
687 
687 
687 


283 
690 
630 
630 
680 

574 


\ 
630 
680 
283 
717  1 
717 
717 
717 
717 
717 
283 


It 
R 
ti 
u 

233  ( 

663 

663  ! 

663 

663 

663 

668 

267 

657 

657 

657 

667 

657 

657 


618 


■t- 


6Su 

tin 
&: 
iR 

;^ii 
:«' 

•m 
ai- 
•Ki 

711. 
31' 
Til' 

M' 

7*1' 

T'l' 

?!■ 

?»• 

3» 

?r 

ni 
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The  following  tables  give  the  maximum,  minimum,  and  mean 
raonthly  discharge  of  Presumpscot  River  and  the  rainfall  and  run-off 
of  the  basin.  The  mean  discharge  is  computed  for  the  days  on  which 
the  flow  is  given,  while  the  run-off  is  computed  for  the  total  number 
of  days  in  the  month.  There  is  onl^'  one  rainfall  station  in  the  basin, 
viz,  at  North  Bridgton,  and  that  is  maintained  by  a  voluntary 
observer.  As  the  record  at  that  station  is  short  the  record  of  the 
United  States  Signal  Service  at  Portland  is  given  instead,  as  repre- 
senting approximately  the  rainfall  in  the  Pi*esumpscot  Basin. 


Estimated  monthly  discharge  of  Presumpscot  River  at  the  outlet  of  Sebago  Lake, 

[DrElnage  area,  470  aqaare  znilaB.] 


Hontb. 


1887. 

Jannai^ 

February 

March 

April 

May 

June.. 

July 

August...... 

September 

October 

November 

Decembsr.% 

The  year 

1888. 

January 

February 

March 

April 

May 

June , 

July 

August 

September , 

October , 

November 

December 

The  year 

188B. 

January , 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

1890. 

January 

February 

March 

April 

May 

June 

July 


Discharge  in  aeoond-feet. 


Maximum.  Minimum 


W8 
1,008 

KB 
1,000 
1,000 


874 

988 
98S 
964 


974 

964 

900 

98B 

1,667 

1,667 

988 

852 

933 

818 

W3 

1,000 


1,667 


1,000 

1,000 

1,414 

l.UX) 

1,000 

983 

9»3 

933 

866 

894 

8B4 

967 


1,414 


982 
991 

i,3;« 

1,33B 

1,262 

957 


1,008  I 


8S7 


964 
857 
806 
866 
K« 
933 
862 
825 
818 
695 
695 
983 


695 


(40 


881 
978 
880 
904 
1,262 
884 
425 


Mean. 


860 

902 

983 

988 

850 

920 

983 

983 

983 

979 

908 

978 

887 

901 

837 

806 

983 

988 

983 

988 

983 

983 

933 

960 

983 


969 
861 
910 
909 
1,863 
1,117 
884 
836 
878 
741 
829 
mo 


987 


940 


930 
979 
981 
1,123 
1,326 
981 
802 


983 

952 

983 

985  1 

1,000 

1.101 

1,000 

1,000 

983 

096 

983 

983 

93ti 

988 

866 

919  . 

860 

853 

880 

847 

858 

883 

749 

872 

Run-ofF. 


Second- 
feet  per 
square 
mile. 


1.60 
1.70 
1.71 
1.72 
1.95 
2.01 
1.61 
1.66 
1.72 
1.66 
1.72 
1.76 


1.74 


1.74 


1.88 
2.10 
2.84 
2.18 
2.12 
1.92 
1.73 
1.71 
1.51 
1.57 
1.68 
1.56 


1.85 


1.78 
1.78 
1.66 
2.23 
2.82 
1.74 
1.49 


Depth  in 
inches. 


1.78  I 

1.68 

1.69 

1.61 

2.71 

2.80 

1.58 

1.55 

1.66 

1.88 

1.68 

1.09 


1.84 
1.77 
1.97 
1.92 
2.25 
2.24 
1.86 
1.91 
1.92 
1.91 
1.92 
2.08 


28.54 


1.99 
1.70 
1.95 
1.80 
8.18 
2.56 
.82 
.79 
.74 
.59 


1 

1 

1 

1 

l.« 

1.95 


•^1 


2.11 
2.19 
2.70 
2.38 
2.45 
2.14 
1.99 
1.97 
1.68 
1.81 
1.82 
1.80 


25.04 


1.99 
1.85 
1.91 
2.49 
8.20 
1.94 
1.72 


RainfalL 
in^ 
inches. 


23.73 


5.78 
4.15 
4.96 
1.98 
4.07 
4.70 
6.56 
0.70 
2.47 
4.74 
5.17 


49.orr 


6.06 
6.40 
a  72 
8.80 
a  36 
2.79 
1.90 
4.83 
8.22 
7.47 
7.46 
4.71 


59.24 


a  47 

2.74 
2.68 
2.89 
2.65 
a  26 

a  10 

2.76 
2.49 
a  47 
7.95 
4.96 


41.92 


2.89 
4.04 
6.24 
2.51 
6.10 
4.58 
a  58 
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Estimated  monthly  discharge  of  Presumpscot  River,  ^fc— Continned. 


Diachar^  in  secon< 

i-feet. 
Mean. 

Rnn-oflf. 

Month. 

Maximum. 

Minimum. 

Second- 
feet  i)er 
square 
mile. 

Depth  in 
inches. 

Rainfall, 

in 
inches. 

1890. 
Aufimst 

904 
881 

1,063 
973 

1,046 

733 

858 
881 
898 
956 

857 
809 
967 
958 
994 

1.58 
1.60 
1.78 
1.70 
1.84 

1.88 

1.82 
1.79 
2.05 
1.90 
2.12 

2.¥ki 

iSei>temb^r 

4.V* 

(X'tober 

6,*^ 

November 

2.:fl 

PfM^emboi* 

5.«*» 

The  year 

1.33B 

425 

976 

961 
961 
958 
1.670 
1,155 
975 
835 
881 
902 
912 
866 
758 

24.84 

51- 9C 

1891. 
January 

1,034 

9R5 

1,670 

1,670 

1,670 

1,008 

973 

906 

916 

966 

922 

793 

909 
956 
514 
1,670 
1,008 
800 
717 
690 

8n 

862 
798 
741 

1.82 
1.75 
1.71 
3.08 
2.14 
1.79 
1.55 
1.57 
l.({6 
1.69 
1.53 
1.40 

2-10 
l.bS 
1.97 
3.44 
2.47 
2.00 
1.79 
1.81 
1.85 
1.95 

i.n 

1.61 

7.T1 

Pebmary 

4-31 

Mai-ch 

3.4^ 

April 

l.t^ 

May 

I        a  47 

June 

'            2.77 

July 

4.7^ 

August 

1.15 

Sentember 

1.9t 

Oc  t  ober 

a** 

November 

2.:** 

December 

4.17 

The  year 

1,670 

514 

988 

1.81 

24.52 

4a  27 

1892. 
January 

867 
855 
793 
806 
754 
798 
896 
875 
833 
667 
601 
588 

638 
780 
741 
617 
709 
595 
595 
806 
667 
582 
521 
567 

792 
811 
768 
723 
727 
726 
796 
883 
744 
605 
672 
577 

1.42 
1.49 
1.42 
1.38 
1.30 
1.83 
1.42 
1.54 
1.37 

i.(e 

1.06 
1.07 

1.64 
1.61 
1.64 
1.48 
1.50 
1.4i« 
1.64 
1.78 
1.53 
1.25 
1.18 
1.23 

4.±f 

February 

2.  is 

Marf^h 

2.2; 

April 

i.m 

May 

4.41 

June 

4.^* 

July 

2.6S 

August 

8.14 

September 

2.^ 

October  

I.(M 

November 

aTB 

December 

i.ae 

The  year 

896 

521 

723 

1.32 

17.96 

30.1.S 

1898. 
January 

600 
601 
612 
708 
900 
900 
833 
775 
783 
800 
833 
867 

167 
187 
167 
167 
167 
167 
167 
167 
167 
167 
167 
200 

514 
630 
510 
521 
628 
797 
679 
640 
729 
687 
660 
717 

1.09 
1.18 
1.09 
1.11 
1.25 
1.58 
1.44 
1.36 
1.65 
1.41 
1.38 
1.58 

1.26 
1.18 
1.26 
1.24 
1.44 
1.71 
1.66 
1.57 
1.73 
1.63 
1.54 
1.76 

2.19 

February 

4.51 

March 

a5?* 

April 

a  71 

May 

7.50 

June 

8.  OS 

July 

0.96 

Augrust 

2.74 

September 

2.33 

October  

5.13 

November 

l.«Q 

December 

5.42 

The  year 

900 

167 

634 

1.82 

17.98 

4a  61 

1894. 
Jannarv 

833 

8a) 

682 
675 

NK) 
800 
817 
717 
667 
550 
542 
767 

208 
167 
525 
183 
183 
167 
188 
100 
183 
138 
138 
188 

749 
628 
688 
461 
622 
649 
608 
618 
4Sl 
492 
484 
610 

1.69 
1.84 
1.08 
0.98 
1.82 
1.88 

1.04 
1.16 
1.03 
1.30 

1.83 
1.89 
1.25 
1.09 
1.52 
1.54 
1.4« 
1.50 
1.16 
1.21 
1.15 
1.50 

a  13 

February 

2.7l> 

March 

l.tfT 

April 

2.55 

May 

7.33 

June 

2.fa 

July 

2.^ 

August 

•    •    *a'S7 

September 

2.76 

October  

4.65 

November 

2.«6 

December 

1  75 

The  year 

888 

758 
750 
667 

100 

683 

1.23 

16.68 

37. 13 

1^9.">. 
January 

188 
183 
138 

665 
625 
596 

1.41 
1.33 
1.19 

1.63 
1.88 

i.ar 

1            2  47 

February  

0  94 

March 

as: 
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Estinuited  monthly  discharge  of  Presumpscot  River,  etc. — Continued.. 


Discharge  in  second-feet. 


Month. 


Maximnm. 


1865. 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

1806. 

January 

February  

March 

Apnl 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

1897. 

January 

Febmary 

March 

April 

Blay 

June 

July 

August 

September 

October 

November 

December 

The  year 

lo«6. 

January 

February  

March 

April 

May 

June 

July 

August 

September 

October  

November 

December 

The  year 

1809. 

January 

February 

March 

April 

3iay 

June 

July 

August 

September 

October 

November 

December 

The  year 


788 
788 
700 
675 
600 
583 
617 
617 
588 


r88 


538 

547 
688 
1,167 
1,167 
950 
950 
883 
888 
800 
800 
888 


1,167 


Minimi^m. 


817 

888 

888 

667 

817 

888 

1,200 

1,483 

950 

1,000 

917 

988 


1,488 


Mean. 


183 
167 
167 
133 
188 
188 
188 
104 
125 


512 
684 
601 
519 
511 
506 
475 
464 
482 


104 


545 


Run-off. 


Second-    |  Rainfall, 

feet  i>er    Depth  in        in 


square 
mile. 


inchee.     inches. 


1.09 
1.36 
1.28 
1.10 
1.09 
1.07 
1.01 
0.99 
0.92 


1.15 


260 
188 
188 
118 
117 
100 
117 
100 
100 
100 
100 
100 


100 


700 
758 
542 
367 
600 
617 
250 
888 
775 
775 
700 
887 


250 


472 

484 
515 
670 
795 
815 
771 
696 
657 
638 
667 
721 


658 


1.00 
1.03 
0.85 
1.38 
1.69 

i.rd 

1.64 
1.48 
1.35 
1.86 
1.42 
1.53 


1.87 


790 
806 
756 
495 
659 
772 
S44 
1,050 
908 
944 
817 
912 


1.41 
1.47 
1.40 
0.91 
1.17 
1.42 
1.57 
1.87 
1.67 
1.69 
1.51 
1.69 


813. 


1.48 


1.22 
1.56 
1.48 
1.27 
1.26 
1.19 
1.16 
1.10 
1.06 


1.15 
1.11 
0.98 
1.54 
1.95 
1.93 
1.89 
1.71 
1.51 
1.57 
1.58 
1.76 


18.68 


1.63 
1.53 
1.61 
1.02 
1.35 
1.58 
1.81 
2.16 
1.86 
1.95 
1.68 
1.95 


15.68 


20.13 


93:3 

833 

886 

1.78 

2.05 

983 

667 

895 

1.90 

1.98 

983 

167 

772 

1.64 

1.89 

2,000 

83 

1,079 

2.30 

2.56 

2,000 

833 

1,185 

2.52 

2.91 

1,000 

833 

924 

1.97 

2.20 

1,053 

250 

886 

1.88 

2.17 

1,000 

250 

903 

1.92 

2.21 

1,000 

233 

852 

1.81 

2.02 

1.000 

200 

824 

1.75 

2.02 

800 

200 

700 

1.49 

1.66 

800 

8U0 

706 

1.50 

1.78 

2,0(X) 

83 

880 

1.87 

25.40 

783 

250 

688 

1.46 

1.68 

767 

250 

689 

1.47 

1.5:3 

767 

250 

632 

1.84 

1.54 

683 

233 

491 

1.04 

1.16 

667 

233 

611 

1.31) 

1.50 

750 

238 

623 

1.88 

1.48 

750 

233 

615 

1.31 

1.51 

7tK) 

233 

622 

1.32 

1.52 

700 

233 

618 

1.81 

1.46 

683 

283 

590 

1.26 

1.45 

667 

233 

601 

1.28 

1.43 

643 

233 

574 

1.22 

1.41 

783 

233 

613 

1.80 

17.67 

5.85 
1.59 
1.97 
3.59 
4.72 
1.79 
1.91 
7.18 
3.30 


:js.  78 


2.00 
5.27 
8.02 
1.65 
3.21 
2.23 
3.10 
2.57 
9.57 
3.19 
2.45 
2.18 


45. 44 


4.09 
2.60 
4.55 
2.60 
6.87 
4.97 
2.62 
1.41 
2.34 
0.46 
6.69 
4.22 


42.42 


6.61 
7.61 
1.21 
4.33 
2.62 
3.98 
1.78 
3.88 
8.48 
5.90 
5.51 
2.85 


49.76 


3.39 
3.41 
6.49 
1.55 
0.73 
1.04 


3.92 


1. 
4. 
1. 


66 
47 
4a 


3.11 

2.84 


34.07 
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•Estimated  vionthly  discfiarge  of  Presumpscot  River,  etc. — Continned. 


Month. 


January... 
February.. 

March 

April 

May 

June 

July 

AugTlBt 

September 

October  

November 
December . 


1900. 


Discharge  in  second-feet. 


Run-off. 


The  year 


January . . . 
February.. 

March 

April 

May 

June 

July 

August 

September 
October . . . 
November 
December . 


1901. 


The  year 


Second- 

Rainfall 

in 

Maximum. 

Minimum. 

Moan. 

feet  per 

square 

mile. 

Depth  in 
inches. 

m 
inches. 

500 

887 

466 

0.99 

1.14 

6.S« 

633 

847 

495 

1.06 

1.09 

925 

806 

a7 

586 

1.25 

1.44 

6.UD 

1,833 

883 

886 

1.84 

2.05 

2.25 

1.883 

650 

1,380 

2.83 

3.27 

4.(0 

975 

891 

746 

1.59 

1.77 

1.& 

807 

361 

721 

1.58 

1.76 

1.71J 

770 

330 

649 

1.38 

1.S9 

a:2 

707 

884 

598 

1.27 

1.42 

2.56 

7»3 

841 

699 

1.27 

1.46 

5.  SI 

667 

365 

610 

1.30 

1.45 

sai 

688 

283 

615 

1.81 

1.51 

2.94 

1,838 

217 

690 

1.47 

19.95 

51).  79 

673 

887 

619 

i.aas 

1.52 

a34 

073 

883 

649 

1.S8 

1.44 

1  65 

r<8 

383 

623 

1.83 

1.53 

4.I* 

673 

15 

466 

0.92 

1.08 

6.^ 

728 

8:i3 

605 

1.29 

1.49 

8.29 

903 

400 

7& 

1.64 

1.72 

5.45 

747 

300 

670 

1.43 

1.60 

0.91 

603 

800 

575 

1.22 

1.86 

2.48 

667 

800 

596 

1.27 

1.46 

2ft! 

687 

283 

574 

1.22 

1.41 

1.72 

717 

288 

618 

1.31 

1.46 

1.91 

700 

200 

616 

1.31 

1.51 

6.(e 

993 

15 

611 

1.28 

17.53 

4CI.I5 

The  following  table  gives  the  run-off  in  the  Presumpscot  Basin  for 
the  yeara  1887  to  1901,  inclusive: 

Run-off  J  in  second-feet,  per  square  mile,  in  basin  of  Presumpscot  River, 

[Drainage  area,  470  square  miles.] 


Month. 


January 

February  ... 

March 

April 

May 

June 

July , 

August 

September . . 

October  

November  .. 
December... 

The  year 


1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

1.60  1.73  l.W 

1.73 

1.82 

1.42 

1.70  1.58;  2. 10 

1.78 

1.75 

1.49 

1.7i;  1.69  2.34 

1.66 

1.71 

1.42 

1.72;  1.61 

2.18 

2.23 

3.08 

1.88 

1.96  2.71 

2.12 

2.82 

2.14 

1.80 

2.01 

2.:«  1.92 

1.74 

1.79 

1.33 

1.61 

1.58  1.73 

1.40 

1.55 

1.42 

1.66 

1.56  1.71 

1.68 

1.57 

1.54 

1.72 

1.56  1.51 

1.80 

1.66 

1.37 

1.66 

1.3K  1.57 

1.78 

1.69 

1.08 

1.72 

1.53  1.6!}  1.70 

1.63  1.061 

1.76  1.60   1.5» 

1.84 

1.40 

1.07 

1.74 

1.74 

1.85 

1.83 

1.81 

1.82 

1898.  1894. 


Ill' 
1895.  1896.' 1807.  1888.  1899.  190a 


19QL 


Aver 


Ratio  of  run-off  to  rainfall  in  basin  of  Presumpscot  River  and  Sebago  Lake, 


Precipitation, 

inches 

Run-off,inche8 

Ratio.. 


1887.  1888.  1889. 

I  I 


49.0759.24  41.92 
28.5423.7355.04 


0.48 


0.40 


0.60 


1890. 


1891.  1882. 


51.9743.27 
24.8424.52 


0.48 


0.5; 


1898.' 1894.!  1896.  1896. 


1897. 


1898. 


39. 15  43. 61 37. 14  38. 78  45. 44  42. 42  49. 76|34. 07^. 
17. 96 17. 96 16. 63 15. 6:^  18. 68  90. 13  26 


0.46 


0.41 


0.45 


0.40  0.41 


0.47 


4017 


0.51 


1899. 


1900. 


1901. 


'  Atct- 


.67 


0.52 


.70  4a  15 
19.95il7.53 


44.45 

20.62 


0.891  a  4^.      0.46 


PRE88EY.]  PRESUMPSCOT   AND   8AC0   BIVER8.  105 

SACO  RIVER. 
DRAINAGE  BASIN. 

Saco  River  rises  in  the  White  Mountain  region  of  New  Hampshire 
at  an  elevation  of  about  1,900  feet  above  the  sea,  and  has  a  general 
southeasterly  course  to  the  Atlantic  Ocean.  (See  PI.  X,  p.  70.)  The 
greatest  length  of  the  basin  from  Mount  Washington  to  the  sea  is  about 
75  miles,  the  greatest  width  about  30  miles.  The  total  drainage  area 
is  1,750  square  miles,  about  equally  divided  between  Maine  and  New 
Hampshire.  The  general  elevation  of  the  basin  is  greater  than  that 
of  any  of  the  larger  streams  of  Maine  except  the  Androsooggin.  The 
headwaters  are  in  one  of  the  highest  and  roughest  mountain  regions 
in  the  eastern  portion  of  the  United  States,  with  steep,  wooded  slopes 
and  narrow  river  valleys  and  with  heavy  falls  -to  the  mountain 
streams.  The  mountains  grow  gradually  lower,  however,  as  the 
ocean  is  approached,  becoming  undulating  hills  in  the  central  portion 
of  the  basin  and  comparatively  flat  land  near  the  sea.  The  northern 
part  of  the  basin  is  still  largely  wooded,  while  in  the  southern  part 
practically  all  of  the  forests  have  been  cut,  so  that  more  than  half  of 
the  entire  basin  has  been  cleared.  The  country  rock  is  granite,  which 
abounds  throughout  the  area,  making  excellent  building  material  for 
dams  and  foundations.  Gneisses  and  schists  occur  in  places.  The 
surface  covering  over  the  larger  part  of  the  region  is  sand  and  gravel. 

The  drainage  area  of  the  river  at  various  points  is  given  in  the  fol- 
lowing table : 

Drainage  areas  of  Saco  River, 

Sq.  miles. 

Fry  eburg 439 

Great  Falls,  at  Hiram 856 

Highland  Rips _ .  1,366 

Bonny  Eagle  Falls 1,578 

Salmon  Falls 1,62S 

Union  Falls, .- -.-.  1,677 

Saco  and  Biddeford 1,734 

Month 1,753 

The  river  is  navigable  as  far  as  Biddeford  and  Saco,  and  has  good 
transportation  facilities  nearly  its  entire  length,  being  closely  followed 
by  the  Maine  Central  Railroad. 

LAKE   STORAGE. 

Although  Saco  River  has  no  tributary  lakes  as  large  as  Moosehead 
or  the  Schoodics,  it  contains  about  84  square  miles  of  lake  surface,  55 
square  miles  in  Maine  and  29  square  miles  in  New  Hampshire.  No  rec- 
ords of  actual  measurements  of  flow  of  the  river  are  available.  Wells 
states  that  during  summer  droughts  the  discharge  at  Saco  is  300  cubic 
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feet  per  second  average  for  the  twenty-four  hours,  and  Prof.  George 
F.  Swain  estimated  the  minimum  flow  there  at  not  far  from  250  cubic 
feet  per  second.  Near  the  headwaters,  as  has  been  stat-ed,  the  river 
fluctuates  rapidly,  due  to  the  mountainous  character  of  the  basin. 
Owing,  however,  to  the  marshes  and  lowlands,  which  are  overflowed 
at  the  time  of  high  water,  to  the  narrowness  of  the  "gates**  (the  pas- 
sage at  Hiram  Falls  which  holds  back  the  mountain  water),  to  the 
comparative  levelness  of  the  lower  part  of  the  basin,  and  more  partic- 
ularly to  the  storage  in  lakes  and  ponds,  the  flow  in  the  lower  part 
of  the  stream  is  more  constant.  The  flow  could  be  regulated  to  a 
far  greater  extent,  however,  by  the  construction  of  small  dams  at  the 
outlets  of  the  lakes.  The  Saco  Water  Power  Company  controls  Great 
Ossipee  Lake,  covering  3,809  acres,  with  5  feet  of  storage;  Moose  Lake, 
covering  1,648  acres,  with  9^  feet  of  storage;  and  four  other  xK>nd8 
ranging  in  size  from  150  to  525  acres  and  in  depth  of  storage  from  4  to 
9  feet.  The  extreme  range  between  high  and  low  water  at  the  Great 
Falls  is  12  feet,  at  the  Bonny  £agle  Falls  6  feet,  and  at  Saco  from  8 
to  10  feet. 

Ossipee  River  is  the  largest  tributary  of  the  Saco,  entering  the  main 
stream  near  Great  Falls.  It  drains  Ossipee  Lake,  in  New  Hampshire; 
has  a  length  of  about  20  miles,  and  a  drainage  basin  of  470  square 
miles.  The  storage  in  Ossii)ee  and  other  lakes  serves  to  render  the 
flow  rather  uniform,  and  this  fact,  combined  with  the  considerable 
fall  (amounting  to  142  feet  below  the  source),  gives  the  stream  value 
for  power. 

WATER  POWERS. 

For  the  first  few  miles  from  its  source  Saco  River  is  a  mountainous 
stream,  with  fluctuating  flow,  becoming  a  rivulet  in  summer  and  a 
mountain  torrent  in  the  spring.  It  falls  more  than  1,100  feet  in  the 
first  12  miles,  or  about  90  feet  per  mile.  In  the  next  18^  miles  the 
average  slope  in  successive  intervals  steadily  diminishes  from  2S^ 
feet  per  mile  to  6.8  feet  per  mile,  the  fall  in  the  entire  distance,  from 
the  western  boundary  of  the  town  of  Bartlett  to  the  railroad  crossing 
at  Conway  Center,  amounting  to  333  feet.  Next  follows  a  long 
stretch  of  dead  water,  with  a  fall  of  only  69  feet  in  28  miles,  or  24 
feet  per  mile.  Then  are  encountered  the  Great  Falls  at  the  town  of 
Hiram,  where  the  river  descends  72  feet  in  a  distance  of  about  900 
feet  (see  PI.  XIV),  and  finally,  in  the  40  miles  to  tide  water  at  Bidde- 
ford  and  Saco,  the  fall  amounts  in  the  aggregate  to  271  feet,  or  an 
average  of  6.6  feet  per  mile.  The  following  table  gives  the  fall  iu  the 
river  from  its  source  to  the  sea: 
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Fall  in  Saco  River. 


Locality. 


Foot  of  Great  Palls 

Moath  of  Ossipee  River. 


Tide  water  at  Biddeford  and  Saco 


Distance 
from 

xnoath  of 
river. 


Source  of  river 

Weste JTi  boundary  of  Bartlett 

Mouth  of  Rocky  Branch 

Mouth  of  Ellis  River 

Boston  and  Maine  Railroad  crossing 
Conway  Center  railroad  crossing  -  - . 
Head  of  Great  Falls 


Miles. 
101 


9U 
"85 

83 

'to 

'73 
'45 


Height 

above 

tide. 


a  900  feet. 


Feet. 
1,880 


745 


560 


511 


412 


343 


271 
266 


FiiU  be- 
tween 
X)oints. 


446  1. 


0 


Average 
Distance  fall  per 


between 
points. 


65 
"34" 


72 


mile  be- 
tween 
points. 


Feet.     1    Miles.    \ 

"iiias'i ii's"' 

I 

185  I  6.5  , 

48 "2.0  I 


5.0 

"'h'.b' 

"28'6" 

Ya)"" 


Feet. 
""'96'8 
"""28'5 
"""24.5 
"""13.6 

6."8 

2.'5 


40.8 


6.6 


The  important  portion  of  the  river  is  that  extending  from  Great 
Falls  to  tide  water,  covering,  as  has  been  stated,  a  fall  of  271  feet  in 
about  40  miles,  the  drainage  area  increasing  from  856  to  1,734  square 
miles.  The  principal  owner  of  power  is  the  Saco  Water  Power  Com- 
pany, which  controls  the  privileges  at  Biddeford  and  Saco,  Union 
Falls,  Salmon  Falls,  and  Hirain. 

At  Biddeford  and  Saco  the  river  falls  over  trap  ledges,  giving  a 
total  descent  from  above  the  upper  dam  to  tide  water  of  about  40  feet, 
fluctuating  somewhat  with  the  tide.  At  the  upper  dam,  where  the 
fall  is  6^  feet,  the  power  is  used  only  by  a  sawmill.  The  remaining 
fall  of  33  or  34  feet,  constituting  the  principal  power,  is  utilized  by 
three  cotton  manufacturing  companies.  The  York  Manufacturing 
Company,  whose  mill  is  on  an  island  in  the  river,  owns  11  mill  powers, 
utilizing  30  feet  of  fall  and  275  cubic  feet  per  second  of  water,  or  937 
gross  horsepower.  Of  the  remaining  power  the  Pepperell  Manufac- 
turing Company  owns  four-sevenths  and  the  Laconia  Manufacturing 
Company  three-sevenths,  and  these  two  companies  control  the  Saco 
Water  Power  Company,  the  nominal  owner  of  the  power.  Their  mills 
are  on  the  south  bank  of  the  river,  where  by  a  dam  across  the  south- 
em  arm  of  the  stream  the  total  fall  of  33  or  34  feet  is  divided  into  two 
falls  of  about  equal  amount,  the  Pepperell  Company  using  the  upper 
fall  and  the  Laconia  Company  the  lower  fall.  The  two  companies 
have  a  total  of  about  4,500  horsepower  of  turbines,  but  can  obtain  the 
full  capacity  of  these  probably  not  more  than  two-thirds  of  the  year. 
During  the  rest  of  the  time  they  rely  largely  upon  steam  power,  of 
which  they  have  3,700  horsepower.  The  pondage  here  is  small,  but 
is  sufficient  at  points  upstream  to  store  all  the  night  flow  at  low  stages. 
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At  Union  Falls,  about  8  miles  above  Saco,  a  fall  of  15  feet  is  caust^d 
by  a  dam  maintained  for  the  purpose  of  holding  storage  above.  This 
dam  is  owned  by  the  Saco  Water  Power  Company,  as  is  also  the  suc- 
ceeding dam,  20  feet  high,  at  Salmon  Falls;  but  the  power  at  both  of 
ihase  dams,  as  well  as  that  represented  in  considerable  rapids  below 
the  dams,  is  unutilized.  At  Salmon  Falls  the  total  descent  is  said  to 
be  62  feet  in  3,500  feet,  the  river  running  through  a  narrow,  rocky 
channel  with  almost  vertical  banks.  A  view  of  the  river  below  these 
falls  is  shown  in  PL  XIII,  JB. 

The  next  privilege  is  at  Bar  Mills,  where  the  Boston  and  Maine 
Railroad  crosses  the  river.  Here  a  fall  of  18  feet  is  available,  and 
the  power  is  partly  utilized  by  a  furniture  factory,  a  gristmill,  and  two 
sawmills.  Four  or  5  miles  above  are  the  Moderation  Falls,  at  which 
a  head  of  10  feet  is  obtained,  the  power  being  used  for  small  woolen 
mills  and  sawmills.  A  mile  or  two  farther  upstream,  and  somewhat 
less  than  20  miles  due  west  of  the  city  of  Portland,  are  the  Bonny  Eagle 
Falls.  The  power  here  is  not  now  utilized.  Formerly  there  was 
a  small  sawmill  on  an  island  at  the  head  of  the  falls.  Below  this  mill 
site  heavy  rapids  extend  for  perhaps  a  half  mile  downstream,  giving 
a  total  fall  on  the  privilege  of  48  feet.  The  power  is  an  important 
one,  and  the  site  presents  favorable  features  with  respect  to  pondage 
and  facilities  for  improvement. 

Five  or  6  miles  above  Bonny  Eagle  are  heavy  rapids  extending  a 
third  of  a  mile  along  the  stream,  constituting  what  are  known  as  the 
Limington  Falls,  and  about  a  mile  farther  up  are  other  rapids  a  quarter 
of  a  mile  in  length.  The  fall  at  these  two  localities  is  giv^en  bj^  Wells 
as  65  feet  and  26  feet,  respectively,  but  the  figures  seem  much  too 
high.  At  the  head  of  the  lower  or  principal  falls  the  banks  are  rather 
low  on  each  side,  but  a  short  distance  downstream  there  is  a  rocky 
island,  and  the  river  banks  and  bed  are  also  of  rock,  offering  a  favor- 
able location  for  a  dam.  The  river  is  probably  from  250  to  350  feet 
wide  in  this  portion  of  its  course. 

The  next  water  power  is  at  St^ep  Falls,  about  2  miles  up  the  river 
from  the  upper  rapids  just  mentioned,  and  about  25  miles  above  the 
power  at  Saco  and  Biddeford.  Here  a  dam  gives  a  maximum  fall  of 
about  12  feet,  the  power  being  used  by  a  pulp  mill. 

Above  Steep  Falls  there  are  said  to  be  occasional  rapids  along  the 
river,  probably  the  most  prominent  being  the  Highland  Rips,  before 
reaching  the  Great  Falls,  in  Hiram,  about  45  miles  above  the  mouth 
of  the  river.  Here  the  stream  descends,  in  successive  pitches,  a  total 
of  72  feet  in  900  feet.  An  island  divides  the  river  at  the  head  of  the 
falls,  the  banks  are  of  rock,  and  the  topography  appears  favorable 
for  the  development  and  utilization  of  the  power.  The  Maine  Central 
Railroad,  from  Portland  to  Conway,  skirts  the  east  bank  of  the  river 
at  the  foot  of  the  falls.  This  privilege,  which  is  one  of  exceptional 
importance,  is  owned  by  the  Saco  Water  Power  Company,  and  is 
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practically  nnimproved.     A  high  dam  can  be  built  here,  however, 
without  excessive  damage  for  flowage. 

Above  Great  Falls  there  is  quiet  water  for  about  30  miles,  and 
be^'ond  that  the  river  has  too  small  a  drainage  area  and  too  variable 
a  flow  to  be  worth  consideration. 

ST.  JOHN  RIVER. 
DRAINAGE  BASIN. 

St.  John  River  drains  the  whole  northern  i)ortion  of  Maine  as  well 
as  large  areas  in  Canada.  The  topographic  character  of  its  basin  is 
widely  different  from  that  of  any  of  the  streams  on  the  southern  slope 
of  Maine.  The  total  drainage  area  in  Maine  and  Canada  is  given  by 
Wells  as  26,000  square  miles,  while  that  in  Maine  is  stated  to  be' 7,400 
square  miles.  Swain  gives  the  area  drained  by  the  river  and  its 
tributaries  in  Maine  as  8,000  square  miles.  The  greatest  length  of 
the  basin  in  the  State  is  about  117  miles  and  the  greatest  width  from 
north  to  south  about  90  miles.  Next  to  the  Androscoggin  this  is  the 
most  elevated  drainage  area  in  Maine,  the  whole  basin  being  at  a  con- 
siderable altitude  and  not  portions  of  it  at  an  extreme  elevation. 
For  this  reason  the  fall  of  the  stream  and  the  possibilities  of  the 
development  of  water  i)ower  are  far  less  than  upon  any  of  the  other 
large  rivers  of  the  State. 

The  surface  topography  is  of  remarkable  uniformity.  In  the 
eastern,  or  lower,  portion  the  surface  of  the  country  is  almost  level 
near  the  river,  and  at  a  distance  from  the  stream  it  becomes  undulat- 
ing and  moderately  hilly  until  it  subsides  and  is  merged  into  the  flat 
country  bordering  Aroostook  River.  Highlands  or  elevations  diver- 
sify its  aspect  in  the  district  about  the  mouths  of  the  St.  Francis  and 
the  Alleguash.  Below  those  streams  the  valley  of  the  Upper  St.  John 
is  quite  level  to  near  the  boundary  highlands  on  the  west  and  south- 
west. Large  portions  of  this  area  are  swampy,  and  the  watershed  is 
too  flat  to  throw  off  the  surplus  water  into  the  drainage  channels. 

By  far  the  greater  portion  of  the  basin  is  forested  and  is  compara- 
tively unknown.  The  rocks  prevailing  in  the  eastern  part  are  lime- 
stone and  slate,  with  patches  of  sandstone,  quartz  rock,  and  granite, 
while  about  three-fourths  of  the  total  area  is  clay  slate.  On  the  west, 
bordering  the  river  on  both  sides  through  the  upper  two-thirds  of  its 
length,  is  a  tract  of  mica-schists.  The  rock  is  less  exposed  than  upon 
the  southern  slope,  and  building  stone  is  less  readily  procurable. 

The  total  length  of  the  river  in  Maine  is  estimated  to  be  not  far 
from  211  miles,  including  the  more  important  meanderings.  Its  total 
length  from  its  remotest  sources  to  the  sea  is  about  450  miles.  The 
river  receives  a  large  number  of  tributaries  throughout  its  course, 
several  of  which  drain  lakes  and  ponds  of  considerable  size. 

The  greater  part  of  the  basin  is  inaccessible,  with  few  railroads  or 
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highways.  The  main  river  is  followed  closely  by  the  railroad  from 
Frederickton,  New  Brunswick,  up  to  Edmundston,  New  Brunswick, 
on  the  northern  boundary  of  Maine.  The  Bangor  and  Aroostook 
Railroad  crosses  the  eastern  part  of  the  portion  of  the  basin  in  l^faine. 
but  throughout  the  whole  of  the  upper  basin  there  is  neither  railroad 
nor  highway. 

LAKE  STORAGE. 

The  surface  area  of  lakes  in  the  St.  John  system  is  350  square  miles. 
About  36  square  miles  of  lake  surface  naturally  belonging  to  it 
have,  by  artificial  means,  been  made  tributary  to  the  Penobscot.  It 
is  probable  that  a  large  number  of  small  lakes  and  ponds  in  the 
wilderness  districts  of  the  basin  are  not  represented  upon  the  maps, 
and  that  if  these  were  included  the  total  lake  surface  would  be  some- 
what increased.  The  basin  has,  however,  become  more  thoroughly 
channeled  with  water  courses  than  the  southern  slope  of  the  State,  and 
many  ancient  lakes  have  been  obliterated.  There  is  little  doubt 
that  the  valley  of  the  Walloostook  (Upper  St.  John)  was  onc^  a  long 
and  narrow  lake,  also  the  valley  of  the  St.  John  above  the  Great  Falls 
for  a  long  distance.  The  maps  of  Maine  show  more  than  1,500  tribu- 
taries to  the  river. 

No  measurements  of  the  discharge  of  the  river  have  been  made,  and 
but  little  information  is  obtainable  in  regard  to  its  variations  in  flow. 
The  general  uniformity  of  the  tributary  area,  however,  favors  only 
moderate  rises  in  the  stream,  while  on  the  other  hand  a  moderate 
slope  of  the  river  tends  to  large  accumulations  of  water,  the  surplus 
not  being  passed  off  rapidly.  The  characteristics  of  the  basin  indicate 
that  the  low- water  flow  of  the  river  and  its  many  tributaries  is  large. 
The  levelnesa  of  the  drainage  surfaces,  the  density  of  the  forests,  and 
the  low  annual  temperature  must  go  far  toward  retaining  the  precipi- 
tation to  eke  out  the  low-water  flow. 

WATER  POWERS. 

The  elevation  of  the  St.  John  at  the  State  boundary  is  419  feet^ 
above  tide,  and  at  the  mouth  of  the  St.  Francis  006  feet.  The  dis- 
tance between  these  two  points  being  70  miles,  the  mean  slope  is  about 
2.6  feet  per  mile.  At  the  source  of  the  main  stream,  which  is  formed 
by  the  junction  of  three  tributaries,  the  elevation  is  about  750  feet. 
The  distance  from  the  source  to  the  State  boundary  is  158  miles, 
showing  the  mean  slope  in  that  distance  to  be  1. 8  feet  per  mile.  It  has 
been  stated  that  the  river  is  navigable  throughout  a  large  part  of  its 
course. 

Comparatively  little  is  known  of  the  water  powers  of  this  region, 
and  it  is  likely  that  they  will  remain  undeveloped  until  proper  trans- 
portation facilities  are  obtained.  Owing  to  their  inaccessibility,  their 
small  fall,  and  the  comparative  scarcity  of  building  stone,  the  powers 
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on  the  river  are  not  of  as  great  interest  as  those  of  the  streams  on  the 
southern  slope  of  Maine,  yet,  in  future  years,  many  of  them  will  surely 
l>e  developed,  and,  on  account  of  the  numerous  tributary  lakes,  they 
will  be  reliable  throughout  the  year.  It  is  likely  that  lumbering,  and, 
possibly,  pulp  and  paper  manufacturing,  will  be  the  leading  manufac- 
turing industries. 

TRIBUTARIES  OF  ST.  JOHN  RIVER. 

The  St.  John  has  a  number  of  tributaries  which  have  many  of  the 
same  characteristics  as  the  main  stream — i.  e.,  large  tributary  lake 
ai*eas,  forested  basins,  little  exposed  rock,  and  comparatively  deep 
and  fertile  soils,  but  with  falls  which,  though  not  great,  considerably 
exceed  those  of  the  main  stream. 

HEDUXNIKBAO  AND  PRESQUE  ISLE  RIVERS. 

ft 

Meduxnikeag  River  drains  about  427  square  miles  in  Maine,  and 
affords  a  number  of  powers  Improved  to  only  a  small  extent.  The 
Presque  Isle  drains  209  square  miles,  and  also  affords  some  water- 
power  sites,  which  are  partially  improved. 

AROOSTOOK  RIVER. 

Aroostook  River  is  the  largest  tributary  of  the  St.  John.  It  rises 
in  the  highlands  in  the  north-central  part  of  Maine,  at  an  elevation 
of  about  1,050  feet,  and  unites  with  the  St.  John  near  the  eastern  State 
line,  where  it  has  an  elevation  of  345  feet.  Its  total  length  being  117 
miles,  makes  the  average  fall  6  feet  per  mile.  The  total  area  of  its 
drainage  basin  in  Maine  is  about  2,500  square  miles,  and  the  many 
lakes  at  its  headwaters  and  on  its  tributaries  cause  the  flow  to  be 
comparatively  uniform  throughout  the  year.  At  a  number  of  points 
along  the  Aroostook  and  its  tributaries  rapids  occur  which  might  be 
utilized  for  power  purposes.  In  a  few  isolated  cases  developments 
have  been  made  in  a  small  wav. 

FISH  RIVER. 

Fish  River,  the  next  tributary  of  the  St.  John,  has  perhaps  more 
decided  falls  than  any  of  the  other  tributaries.  At  Wallagrass  Plan- 
tation there  are  two  falls,  one  of  20  feet  and  the  other  at  the  outlet  of 
Eagle  Lake,  a  short  distance  above,  where  a  dam  could  be  built,  rais- 
ing the  lake  surface.  Near  the  mouth  of  Fish  River  there  is  a  fall  of 
18  feet  which  could  be  utilized.  Like  the  other  streams  of  this  basin, 
Fish  River,  owing  to  its  extensive  lakes,  has  a  comparatively  constant 
flow. 

ALLEOUASH  RIVER. 

AUeguash  River  is  the  second  largest  tributary  of  the  St.  John  in 
Maine,  and  drains  about  1,050  square  miles.     Chamberlain  Lake  fur- 
nishes the  headwaters  of  this  stream,  which,  with  the  smaller  lakes  in 
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its  basin,  gives  to  the  river  a  comparatively  constant  flow  throughout 
the  year.  The  river  falls  380  feet  in  the  first  60  miles  of  its  course 
from  Chamberlain  Lake,  giving  an  average  fall  of  a  little  more  than 
3  feet  i>er  mile.  There  are  a  number  of  rapids  and  small  falls  along 
the  stream,  particularly  near  the  headwaters,  but  these  have  not  been 
improved,  and  owing  to  their  inaccessibility  they  will  not  be  improved 
for  years  to  come. 

ST.   FRANCIS  BrVlER. 

St.  Francis  River,  rising  in  lakes  on  the  Canada  border,  forms  the 
northern  boundary  line  of  Maine  for  about  40  miles,  and  has  consid- 
erable undeveloped  power,  particularly  at  its  mouth,  where  there  is  a 
single  drop  of  nearly  30  feet. 

UPPER  ST.  JOHN  RIVER. 

The  Upper  St.  John  is  known  as  Walloostook  River.  It  has  a 
number  of  rapids  and  small  falls,  none  of  which  have  been  utilized. 

COASTAL  STREAMS. 

The  streams  described  on  the  foregoing  pages  comprise  the  chief 
drainage  basins  of  Maine  and  embrace  the  total  area  of  the  State, 
except  tracts  along  the  coast  which  are  drained  by  smaller  streams 
flowing  directly  into  the  ocean.  Between  the  St.  Croix  and  the  Peno)>- 
scot  are  Dennys,  East  Machias,  West  Machias,  Narraguagns,  Union, 
and  other  rivers,  and  between  the  Penobscot  and  the  Kennebec  are 
the  St.  George,  the  Pemaquan,  and  others,  while  at  the  southwestern 
extremity  are  the  Mousam  and  the  Piscataqua,  the  latter  forming  a 
part  of  the  western  boundary  of  the  State.  These  streams  are  all  com- 
paratively small,  but  their  importance  is  great-er  than  their  size  would 
indicate,  from  the  fact  that  they  are  in  a  more  thickly  x>opulated  part 
of  the  State  and  are  nearer  the  coast,  where  transportation  facilitie:> 
are  much  better  than  in  the  interior,  and  that  they  have  considerablt- 
fall  and  regular  flow,  due  to  the  lakes  and  ponds  tributary  to  them. 

NARRAQUAGUS  RIVER. 

The  basin  of  Narraguagus  River  lies  to  the  west  of  West  MachiAs 
River  and  borders  the  Atlantic  Ocean.     Closely  associated  with  the  1 
Narraguagns  are  the  Pleasant,  the  Tunk,  the  Chandlers,  and  othtr 
smaller  streams  near  the  coast,  all  of  which  have  several  sites  where 
the  fall  is  considerable,  but  the  flow  small.     The  combined  basin  com- 
prises about  550  square  miles,  divided  as  follows:  Narraguagns,  fH 
square  miles;  Pleasant,  110;  Tunk,  about  60;  and  Chandlers,  aboar 
50.     Granite  prevails  along  the  coast  and  throughout  the  western  ptir- 
tion  of  the  district,  with  mica-schists  in  the  valley  of  Pleasant  River 
The  surface  is  level  to  undulating,  with  occasional  low  mountains^. 
A  large  part  of  the  region  is  still  covered  with  forests. 
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Tribatary  to  these  rivers  are  29  ponds  having  a  combined  surface 
of  21  square  miles,  making  the  flow  rather  constant,  though  none  of 
the  powers  are  large  enough  to  be  of  great  imx>ortance.  At  the  head 
of  tide  water  on  Narraguagus  River  are  the  Cherryfield  Falls,  where 
six  privileges  exist,  the  total  fall  being  52  feet,  affording  an  excellent 
power,  with  a  reservoir  above  sufficient  to  permit  the  concentration  of 
the  flow  into  working  hours.  At  the  Great  Falls,  at  Deblois,  there  is 
a  second  fall  of  about  50  feet  in  a  half  mile,  and  the  power  is  said  to 
be  a  fine  one. 

EAST  MACHIAS  AND  WEST  MACHIAS  RTVERS. 

The  basin  of  these  rivers  lies  just  west  of  Dennys  River  and  borders 
the  coast,  the  streams  entering  Machias  Bay.  The  combined  basin 
has  an  area  of  800  square  miles,  of  which  the  West  Machias  drains 
about  458  square  miles  and  the  East  Machias  about  345  square  miles. 
It  is  considerably  broken  with  hills  and  low  mountains,  the  highest 
part  of  the  district  being  in  the  northwest,  where  the  mean  height  for 
a  considerable  extent  is  about  400  feet.  Near  the  coast  the  prevail- 
ing rock  is  a  quartzite,  while  farther  inland  granite  abounds,  and  near 
the  headwaters  mica-schists  prevail. 

The  West  Machias  has  considerable  fall,  its  average  slope  being 
about  5.8  feet  per  mile.  Owing  to  the  extent  of  the  lake  surfaces  in 
the  basin  (70  square  miles),  the  flow  of  both  streams  is  rather  constant, 
though  the  East  Machias  has  the  advantage  in  this  particular.  The 
lakes  being  located  largely  at  the  remotest  sources  of  the  streams, 
they  exert  their  equalizing  effect  throughout  their  length,  and  if 
improved  as  reservoirs  would  largely  increase  their  manufacturing 
capacity.  Many  of  the  lakes  are  dammed  and  the  water  is  used  only 
for  log-driving  purposes.  The  lakes  at  the  source  of  the  West  Machias 
bave  only  short  tributaries,  and  therefore  All  slowly  and  can  not  be 
relied  upon  for  especially  large  amounts  of  reserve  water.  The  lakes 
l3eing  at  the  headwaters,  are  not  as  valuable  for  power  as  if  located 
near  the  falls,  but  they  assist  materially  in  equalizing  the  flow  through- 
out the  course  of  the  stream. 

On  the  West  Machias  are  a  number  of  water-power  sites.  At  the 
liead  of  tide  and  of  navigation,  6  miles  from  the  mouth  of  the  stream 
and  3  miles  above  where  it  joins  the  East  Machias,  there  is  a  fall  of  33 
feet  to  high  tide,  partially  utilized.  At  the  Middle  Falls,  in  Whitney, 
tbere  is  a  fall  of  10  feet,  and  at  the  Great  Falls,  5  miles  above,  in 
CenterviUe,  a  fall  of  10  feet,  with  excellent  facilities  for  improvement. 
In  Northfleld  there  is  a  fall  of  28  feet,  at  the  Holmes  Falls,  and  there 
are  a  number  of  smaller  powers  above. 

On  the  East  Machias  the  lakes  are  not  all  near  the  headwaters  of 
tlie  stream,  but  are  more  equally  distributed  over  the  basin,  thus 
rendering  the  flow  of  the  river  rather  uniform,  although  the  lakes  are 


» >. 


114  WATER   POWEBS    OF   THE   STATE    OF   MAINE.  [sop 

use<l  principally  for  log-driving  purposes.  The  principal  power  on 
the  stream  is  at  the  head  of  tide,  where  the  fall  is  47  feet  in  3  miles, 
and  is  used  in  four  privileges.  Other  powers  exist  above,  though 
they  have  been  little  utilized. 

DBNNYS,  PEMAQUAN,  AND   OTHER  RIVERS. 

The  drainage  basin  of  Dennys,  Pema^uan,  and  associated  streams 
lies  to  the  south  and  west  of  the  St.  Croix,  bordering  the  Atlantic 
Ocean  and  Passamaquodd}'  Bay.  This  area  comprises  about  375 
square  miles,  of  which  Dennys  River  dmins  about  150  square  miles; 
Pemaquan,  40  square  miles;  the  remainder  being  drained  by  various 
small  streams.  The  surface  is  moderately  undulating  to  level,  with 
scattered  low  hills.  Dennys  River  has  a  fall  of  about  250  feet  from 
Meddybemps  Lake  to  the  sea,  a  distance  of  25  miles.  The  flow  is 
comparatively  uniform,  owing  to  the  influence  of  the  great  lake  at  ii» 
head,  the  total  range  at  Dennysville  being  5  feet.  There  are  five 
water  powers. 

UNION   RIVER. 

Union  River,  comprised  almost  whoUj^  within  Hancock  County, 
drains  an  area  about  20  miles  broad,  extending  about  70  miles  inland 
from  the  open  sea.  The  total  area  above  Ellsworth  Falls  is  about  5(>» 
square  miles.  Below  that  place  the  coast  line  is  much  broken  by 
bays  and  inlets,  so  that  much  of  the  rainfall  flows  directly  into  the 
ocean.  The  basin  is  practically  surrounded  by  bald  granite  moun- 
tains, the  interior  basin  being  a  strongly  defined  valley  with  a  rolling 
surface.  The  scenery  in  these  highland  regions,  especially  near  the 
coast,  is  varied  and  grand.  The  basin  in  its  northern  part  is  at  an 
elevation  of  from  225  to  250  feet,  while  the  lowest  part  of  the  water- 
shed ridge,  between  Union  and  Penobscot  rivers,  is  at  altitude  of 
257  feet.  About  four-fifths  of  the  whole  area  is  underlain  bv  mica- 
schists,  and  a  large  part  of  it  is  still  covered  with  forests. 

The  river  is  well  supplied  with  natural  storage  basins,  there  beinjr 
in  the  basin  proper  43  lakes,  with  a  total  surface  area  of  about  »*»<' 
square  miles.  The  height  of  the  lake  at  the  headquarters  of  the  river 
is  about  205  feet  above  sea  level,  and  the  mean  fall  of  the  stream 
from  this  lake  to  the  sea  is  4  feet  to  the  mile.  The  ponds  which  have 
been  improved  for  storage  are  used  chiefly  for  log-driving,  and  arp 
therefore  not  of  as  much  value  to  the  water  jwwers  as  they  should  be. 

The  mean  annual  rainfall  in  the  basin  is. about  48  inches,  distrib- 
uted as  follows:  12  inches  in  spring,  10  inches  in  summer,  14  inches  in 
autumn,  and  12  inches  in  winter,  a  distribution  favorable  to  constant 
flow.     The  extreme  range  of  water  at  Ellsworth  is  7  feet. 

The.  Ellsworth  Falls  are  at  the  head  of  tide  and  navigation  and  are 
the  first  water  power  on  the  stream.     The  fall  is  stated  to  be  85  feet 
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in  about  2  miles,  aud  100  feet  in  2^  miles.  A  part  of  it  is  utilized 
by  mills  of  various  kinds,  but  principally  by  sawmills. 

The  upper  dam  on  Union  River  ponds  the  water  12  or  15  miles,  cre- 
ating a  reservoir  large  enough  to  permit  the  concentration  of  power 
into  working  hours.  No  measurements  of  the  power  available  are  at 
hand,  but  according  to  estimates  of  Prof.  George  F.  Swain  the  mini- 
mum power  is  about  12  horsepower  per  foot  fall,  continuous,  or  24 
horsepower  during  twelve  hours,  which  would  probably  be  practicable. 
This  would  amount  to  2,400  horsepower  gross  on  the  entire  fall  of  100 
feet.  The  site  is  accessible  by  rail,  and  the  facilities  for  development 
are  said  to  be  good.  The  power  estimated  could  of  course  be  largely 
increased,  probably  more  than  doubled,  were  the  reservoirs  systemat- 
ically improved.  There  are  no  important  powers  on  the  river  above 
this  point,  though  rapids  occur  at  intervals. 

The  river  is  navigable  as  far  as  Ellsworth  Falls,  though  closed  four 
months  of  the  year  by  ice.  Above  the  falls  ice  prevails  for  a  some- 
what longer  period. 

ST.  GEORGE,  SHEEPSCOT,  MEDOMAC,  AND  DAMARISCOTTA  RIVERS. 

These  streams  drain  an  area  of  about  800  square  miles  along  the 
coast  between  the  Penobscot  and  Kennebec  basins.  The  St.  George 
drains  about  228  square  miles  above  the  lowest  falls,  the  Sheepscot 
about  248  square  miles,  and  the  Medomac  about  62  square  miles. 
Daraariscotta  River,  draining  about  43  square  tniles  above  the  lowest 
falls,  is  of  unusual  importance  as  a  manufacturing  stream,  on  account 
of  the  size  of  its  natural  reservoir,  a  pond  of  the  same  name.  Dyers 
River,  another  small  stream  in  this  basin,  drains  an  area  of  about  38 
square  miles. 

The  total  number  of  lakes  in  the  basin  is  72,  though  they  are  all 
small,  their  combined  area  being  50  square  miles.  They  are,  however, 
of  much  value  for  pondage  in  the  development  of  water  powers. 

The  first  power  on  Sheepscot  River  is  a  tide  power  at  the  Shei^pscot 
Falls.  BMve  miles  above,  at  the  head  of  tide,  a  fall  of  10  feet  is  used. 
At  The  Rapids,  the  head  of  which  is  2  miles  farther  up,  there  is  a  fall 
of  25  feet  in  a  mile,  with  steep  banks  on  both  sides,  and  above  this 
there  are  several  small  powers.  At  the  outlet  of  Damariseotta  Pond 
Damariscotta  River  falls  52  feet  in  about  400  feet,  and  the  power  is 
excellent,  though  small,  being  rendered  constant  by  the  storage  in 
the  pond.  In  the  town  of  Bristol  Pemaquid  River  falls  50  feet  in  the 
500  feet  from  tide,  and  the  power,  being  fed  from  ponds  above,  is 
constant,  though  very  small.  On  Medomac  River  there  are  in  the 
town  of  Waldoboro  eight  powers,  with  a  total  fall  of  about  80  feet, 
while  other  falls  occur  above.  On  St.  George  River  there  is  a  woolen 
mill  in  the  village  of  Warren,  and  a  power  site,  known  a«  the  Knox 
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Falls,  just  above.  In  the  town  of  Union  the  stream  has  considerable 
fall,  and  several  powers  which  are  in  use,  while  in  the  upper  portion 
the  fall  is  still  greater. 

MOUSAM  AND  KBNNBBUNK  RIVERS. 

These  rivers  flow  into  the  Atlantic  near  the  southwest  comer  of 
Maine  and  have  a  combined  draina^  area  of  about  200  square  miles, 
of  which  the  Mousam  drains  about  157  square  miles  and  the  Kenne- 
bunk  about  50  square  miles.  Their  basins  are  of  moderate  elevation, 
with  level  or  moderately  undulating  surfaces.  Granite  is  almost  the 
only  rock  occurring.  It  is  of  fine  quality  and  is  extensively  quarried. 
Nearly  all  of  the  forests  have  been  cut  and  the  land  is  extensively 
cultivated.  The  rainfall  is  about  44  inches,  11  inches  falling  in 
spring,  JLl  inches  in  summer,  12  inches  in  autumn,  and  10  inches  in 
winter.     The  river  is  accessible  at  nearly  all  parts  by  railroad. 

The  fall  of  the  Mousam  is  large,  probably  in  the  neighborhood  of 
10  feet  per  mile,  and  the  flow  is  constant,  owing  to  the  tributary  lakes. 
The  first  power  is  2^  miles  from  the  sea,  the  fall  being  40  feet,  in 
three  pitches,  only  a  portion  of  it  being  utilized.  Two  miles  above 
are  Lord's  cotton  mills,  with  11  feci  fall.  A  mile  farther  up  is  a  saw- 
mill with  9  feet  fall,  then  the  Vameys  Falls  with  12  feet  fall,  tben 
the  Great  Falls  with  45  feet  fall,  making  the  total  fall  about  185  feet. 
Wells  mentions  10  powers  in  the  town  of  Sanford  with  a  total  fall  of 
about  200  feet,  and  in  the  towns  above  the  slope  is  even  greater.  The 
bed  and  banks  of  the  river  are  everywhere  favorable  for  construction, 
and  the  facilities  for  storage  are  good. 

Kennebunk  River,  which  empties  into  the  ocean  near  the  mouth  of 
the  Mousam,  is  a  small  stream  fed  by  Kennebunk  Pond,  which  covers 
about  540  acres  and  is  capable  of  being  drawn  down  4  feet,  and  by 
Swan  Pond,  which  covers  about  480  acres.  The  stream  affords  a  few 
small  powers. 

PISCATAQUA  RIVER. 

This  stream,  with  Salmon  Falls  River,  forms  a  part  of  the  western 
boundary  of  the  State  of  Maine.  Its  drainage  basin  has  an  area  of 
about  550  square  miles,  240  of  which  are  in  Maine  and  310  in  New 
Hampshire.  About  230  square  miles  only  are  drained  into  the  river 
from  Maine  and  New  Hampshire  above  the  lowest  falls  on  the  Salmon 
Falls  branch.  The  area  is  undulating  to  hilly,  the  prevailing  rock 
granite,  with  patches  of  mica-schists  and  quartz  rock.  The  forests 
have  been  largely  cut. 

The  river  is  formed  b}'^  three  tributaries — Cocheco,  Salmon  Falls, 
and  Great  Works  rivers.  Cocheco  and  Salmon  Falls  rivers  are 
described  in  the  Twenty-second  Annual  Report  of  the  United  States 
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Geological  Survey,  Part  IV.  The  fall  from  Northeast  Pond,  at  the 
head  of  Salmon  Falls  River,  which  may  be  considered  the  Upper 
Piseataqua,  to  the  sea  is  449  feet,  giving  a  mean  descent  of  16.6  feet 
to  the  mile.  There  are  22  lakes  in  the  basin,  of  which  9  are  in  Maine 
and  13  in  New  Hamiishire,  their  combined  area  being  about  16  square 
miles. 

TIDAL  POWERS. 

There  are  a  number  of  developed  tidal  water  powers  on  the  coast  of 
Maine.  This  type  of  water-power  development  requires  a  peculiar 
configuration  of  the  coast,  so  that  a  large  body  of  water  can  be  held 
in  a  land-locked  bay  and  allowed  to  flow  gradually  to  the  lower  level 
of  the  ocean  at  the  time  of  low  tide.  The  rise  of  the  tide  at  Eastport, 
Me.,  is  18.1  feet,  becoming  gradually  less  southward  along  the  coast. 
At  Portsmouth,  N.  H.,  near  the  western  boundary  of  Maine,  it  is  8.6 
feet.  The  average  for  the  Maine  coast  is  11.6  feet.  South  of  New 
England,  where  the  coasts  are  made  up  of  sand  bars  and  marshes, 
were  the  rise  of  the  tide  very  great  it  could  not  be  utilized,  on  account 
of  the  difficulty  of  holding  the  water  at  the  turn  of  the  tide  and  of 
finding  foundations  for  mills.  The  coast  of  Maine,  being  largely  of 
rock,  gives  all  that  could  be  desired  in  this  resi)ect. 

In  this  type  of  power  development  there  is  no  difficulty  from  ice, 
and  transportation  by  sea  is  always  good.  Power  can  be  utilized  for 
sixteen  hours  out  of  the  twenty-four.  In  industries  where  a  large 
number  of  persons  are  employed  the  ever-changing  hours  of  daily 
running  is  a  disadvantage,  but  with  many  kinds  of  manufacturing 
this  is  of  no  imx>ortance.  In  Maine  the  power  thus  developed  is 
largely  used  for  sawmills,  gristmills,  and  plaster  mills. 

SUMMARY. 

It  has  been  shown  in  the  foregoing  pages  that  the  water  powers  of 
Maine  are  remarkable,  as  regards  both  amount  and  constancy. 

In  every  county  of  the  State  water  power  has  been  developed  to  a 
greater  or  less  extent  and  for  a  great  variety  of  purposes.  The  lum- 
ber mills  are  still  the  greatest  users  of  water  power,  while  the  paper 
and  pulp  industry,  which  has  grown  remarkably  during  the  last  few 
years,  now  ranks  second.  Cotton  mills,  woolen  mills,  and  flour  and 
grist  mills  are  the  other  chief  users  of  power.  The  following  table, 
data  for  which  were  furnished  by  the  United  States  Census  Bureau, 
gives  the  amount  of  water  power  used  in  the  various  industries  in 
the  State. 
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WATER   POWERS   OF   THE   STATE    OF   MAINE. 


{3tO. 


Water  potcer,  in  horsepower^  used  by  the  principal  manufacturing  industries  of 

Maine, 


County. 


Lumber'  ^fSS„ 


Cotton 
mills. 


Woolen 
mills. 


Androscoggin - 
Aroostook 

Cumberland  . . 

Franklin 

Hancock 

Kennebec 

Knox 

Lincoln 

Oxford 

Penobscot 

Piscataquis 

Sagadanoc  

Somerset 

Waldo 

Washington... 
York 


1, 
«, 
1, 
2, 
2, 
2, 

1, 
8, 
8, 
1, 

6, 
2, 
6, 
2, 


122 
658 
989 
141 
065 
527 
730 
428 
100 
578 
625 
665 
159 
098 
402 
205 


Total 


44,437 


3,060 

9,625 

1,786 
60 

5,545 

8,725 

522 
175 

139 

7,530 

5,606 

673 
375 

8 

210 

a  875 

1,197 

93B 

6,860 

5,425 

1,397 

300 

10 

60 

200 

8,:joo 

660 

29,775 


27,258  I        8,199 


Flour     Boot  and 


and  grist  shoe  fao- 
mius.    ,   tories. 


Miscella- 
neous. 


825 

640 

916 

40 

887 
325 
105 

85 
25 

53 

6 

22 

781 
156 

135 

106 
285 

80 

400 

1 

750 

70 

195 

4 

20 

653 

107 

329 

130 

295 

10 

504 

345 

140 

TotaL 


IT.WT 
12.  SW 

«.«:* 

2,  an 

I7,:*w 

i..5ei> 

1.516 

an: 

11.47i» 

1^,741 

6,767 
12,  »U 


6,721 


500 


1,620         118. 9IJ 


»  The  power  used  at  Milinoket  is  not  included  in  these  figures. 

It  is  of  considerable  interest  to  note  the  increased  development  of 
water  power  in  the  State.  The  following  table,  compiled  from  data 
furnished  by  the  United  States  Census  Bureau,  shows  the  amount  of 
power,  both  steam  and  water,  used  at  the  times  of  taking  the  last 
four  censuses.  It  will  be  noted  that  the  development  of  water  power 
has  been  marked,  the  total  amount  utilized  being  more  than  doubled 
in  the  last  twenty  years.  It  is  also  of  interest  to  note  that  the  devel- 
opment now  going  on  is  principally  in  the  direction  of  larger  wheels 
and  more  extensive  plants,  shown  by  the  general  decrease  in  the 
number  of  wheels  and  the  increase  in  their  horaepower. 

Power  used  by  manufactories  in  Maine  at  various  periods. 


Number  of  estab- 
lishments. 


Year 


Total. 


RejK)rt- 

ing 
power. 


I. 


Engnxies. 


Total 
horse- 
power. 


1870 
18H() 
1890 
190U 


5,550 
4,481 
5,010 
6,702 


(a) 
1,918 
2,022 
2,377 


79,573 
100,476 
450,508 
271,547 


Steam. 


Gas  or  gas<iline. 


Number. 


511 

965 

1,681 


Horse- 
power. 


Number. 


Horse- 
power. 


9,465 
20,759 
42,796 
90,751 
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2,*»:» 


Year. 


Water  wheels. 


Electric  motors. 


Number. 


1870 
1900 


(a) 
2.887 
2,396 
2,179 


Horse- 
power. 


70,108 

79, 717 

104,602 

167,264 


Number. 


Horse- 
power. 


Other  powers. 


Number. 


Horste- 
power. 


(0) 


97 


191 
2,087 


(«») 


23 


3» 


o  Not  reix>rted. 


6  Not  reported  seimrately. 


PREaSEY.] 


SUMMARY. 
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It  is  of  interest  in  this  connection  to  compare  the  development  of 
the  water  powers  of  Maine  with  those  of  the  United  States.  For  this 
purpose  the  following  table,  showing  the  amount  of  power  used  in  the 
United  States  at  the  times  of  takinc:  the  last  four  censuses,  is  inserted: 

Power  used  by  manufactories  in  the  United  States  at  various  points. 


Year. 


1890 

iguo 


Number  of  estab- 
lishments. 


I  Report- 
Total,  ing 
power. 


2S2,148 

865,415 
512,721 


(«) 

85,923 
100,736 
160,8% 


Total 
borse- 
iwwer. 


Engines. 


Steam. 


Number. 


2,946,142 

3,410,837 

5.954,655 

11,318,914 


56,483 

91,410 

157,667 


Horse- 
Ijower. 


1,215,711 
2,186,458 
4,581.595 

8,756,829 


Gas  or  gasoline. 


Number. 


Horse- 
power. 


14,800  , 


8,930 
148,786 


Year. 


1870 
188»J 
1890 
1900 


Water  wheels. 


Electric  motors. 


Other  powers. 


Number. 


Horse- 
I)Ower. 


55,404 

39,008 
89,213 


1,180,431 
1,225,379 
1,255,206 
1,727,567 


Number. 


Horse- 
power 


Number. 


Hoi-se- 
power. 


a  Not  reported. 


^Not  reported  separately. 


The  following  table  shows  the  number  of  water  wheels  in  use  in  the 
United  States  at  the  times  of  taking  the  last  four  censuses,  the  total 
hoi-sepower  developed  by  them,  and  the  percentage  of  gain  in  the 
respective  decades: 

Water  wheels  in  use  in  Maine  at  various  periods. 


Year. 


1870 
1880 
lh9) 
19U0 


Number  '  Percent 

of  water  ,  Horsepower      age  of 
wheels  in     of  wheels,    total  horse- 
use.  i)ower. 


55,404 
39,008 
39,213 


"Not  repoi-ted. 


1,130,431 
1,225,373 
1,255,206 
1,727,567 


48.2 
35.9 
21.1 
15.3 


Increase. 


Percent. 


Horsepotcer. 


fc29.6 


,5 


8.4 

2.4 

37.6 


&  Decrease. 
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Adams  &  Co.,  power  used  by 84 

Alleguash  Lake,  elevation  of 17 

Alleguaah  Biver,  i>ower  sites  on 111-112 

Androscoggin    Pnlp    Company,    ix>wer 

nsedby 74 

Androacoggin  Biver,  basin  of,  area,  topog- 
raphy, etc.,  of 70-71 

fallin 78 

falls  on,  views  of 72,74,76 

flow  of 76-4>l 

diagrams  showiog 85,86,88,89,90 

lakes  in  basin  of,  number,  area,  etc., 

of 17 

map  of  basin  of 70 

powers  on 73-76 

rainfall  in  basin  of,  ratio  of  run-off 

to 78 

storage  in  basin  of 71-72 

Arches  on  Penobscot  Biver,  view  of 90 

Aroostook  Biver,  power  sites  on Ill 

AtteanPond,  elevation  of 17 

Anbum  and  Lewiston  Electric   Light 

Company,  power  used  by 91 

Augusta,   Cobboeseecontee  Biver   near, 

flow  of 00-70 

cotton  mills  at,  view  of 44 

power  at 45 

rainfall  and  mn-oflat 67-70 

Bangor,  i)bwer  at 85 

Bar  Mills,  power  at 108 

Baring,  damat 26 

Barker  Woolen  Hills,  power  used  by 91 

Basin  Mills,  power  at 84 

Baskahegan  Lake;  elevation  of 17 

BerlinFaUs,  power  at 76 

Berlin  MiUs  Company,  power  used  by . . .       76 

Biddeford,  power  at 107 

Birch  Island  Rips,  power  site  at 33 

Bodwell  Water  Power  Company,  power 

ownedby 83 

Bonny  Eagle  Falls,  power  site  at 106 

Boom  on  Kennebec  River,  view  of 44 

Bowdoin  Paper  Manufacturing  Company, 

powerusedby 74 

Brunswick,  power  at 73-74 

Brunswick    Electric    Light    Company, 

iwwerusedby 74 

Burgess  Sulphite  Fiber  Company,  power 

of 76 

Cabot  Manufacturing  Company,  power 

ownedby 74 

Calais,  i)owerat 26 

Canadian  Cotton  Mills  Company,  mill  of, 

view  of 28 

power  owned  by 26 


Page. 

Canooee  Rips,  fall  at 24 

Carrabaseett  River,  falls  on,  view  of 58 

lakes  in  basin  of ,  area  of 40 

power  sites  on 68 

Carritunk  Falls,  power  at 44 

Cary,  A.,  cited 73 

Cauquomogomoc  Lake,  elevation  of 17 

Cauquomc^^moc  River,  drainage  area  of.  28 

Centerville,  power  site  at 118 

Chamberlain  Lake,  elevation  of 17 

Cherryfleld  Falls,  power  site  at 113 

Chesuncook  Lake,  elevation  of 17 

Chiputneticook  Lake,  elevation  of 17 

storage  in 22 

Churchill  Lake,  elevation  of 17 

Climate,  discussion  of 18 

Coastal  streams,  powers  on 112-117 

Cobboeseecontee   River,   drainage    area 

of 40 

flow  of 60-70 

diagrams  showing 65,66 

rainfall  in  basin  of,  relation  to  run-off.  70 
Costigan,  Penobsoot  River  near,  discharge 

of 37-88 

Crooked  Rips,  dam  at 75 

Cross  Lake,  elevation  of 17 

Cumberland  Mills,  power  at 92 

Cushnoc  Paper  Company,  power  used  by .  45 

Damariacotta  River,  power  on 115 

Dana  Warp  Company,  iwwer  used  by  —  92 

Dead  River,  drainage  area  of 40 

lakes  in  basin  of ,  area  of 40 

IMwer  sites  on — 58 

Deblois,  power  siteat 118 

Deer  Rips,  power  at 76 

Dennys  River,  lakes  in  basin  of,  number, 

area,  etc.,  of 17 

powers  on 114 

Eagle  Lake,  elevation  of 17 

East  Branch  of  Penobscot  River,  drainage 

areaof 28 

East  Machias  River,  power  site  on 114 

Eaton,  H.  F.,  &  Sons,  power  owned  by. . .  26 
Edwards  Manufactui*ing  Comjiany,  mills 

of,  view  of 44 

power  used  by 46 

Elevations  of  lakes  and  ponds 17 

EUsworth  Falls,  power  site  at 114-116 

Enfield,  power  near 82 

Engel,  W.,  &  Co.,  iwwer  used  by 84 

Fairfield  Junction  Mills  and  Water  Power 

Company,  power  owned  by. . .  46 

Farm  land,  area  of 15 

Ferguson,  H.  S.,  work  of 46 

Fish  River.  po¥cer  sites  on Ill 
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Page. 

Pish  River  LAke,  elevation  of 17 

Forest  City,  stoi'age  above 23 

Forest  stream,  view  of 14 

Forests,  extent  and  character  of 15-16 

Geology,  sketch  of 12-15 

Glen  Manufacturing    Ck)mpany,   power 

used  by 73 

Grand  Falls,  power  site  at 25 

Grand  Lake,  storage  in 22 

Great  Falls  of  Mousam  River,  power  site 

at 11« 

Great  Falls  of  NarraguagxLs  River,  i>ower 

site  at * 118 

Great  Falls  of  Presumpscot  River,  x>ower 

at 05 

Great  Falls  of  Saco  River,  power  at 108 

view  of KB 

Great  Falls  of  West  Machias  River,  power 

site  at 113 

Great  Northern  Paper  Company,  dam  of.       30 

power  used  by 44 

Gi*eat  Works,  power  at 34 

Gi-egory, H. E.,and  Williams, H.  S., cit«d.       13 

Hamlin,  G.  H.,  reference  to 33 

work  of 38 

Hardy,  G.  F.,  work  of 87 

Hiram,  falls  at,  view  of.. 106 

Hollingsworth     &    Whitney    Company, 

power  used  by 45 

Holmes  Falls,  i)Ower  site  at 113 

Howland,  power  near 32 

Indian  Pond,  power  sites  near 43 

Indian  Spring  Woolen  Company,  power 

usedby 44 

International    Paiwr    Company,   power 

usedby 34,44 

Jay,  power  at 75 

Jay    Paper     Manufacturing    Company, 

power  used  by 75 

Jordan  Lumber  Company ,  power  used  by  33 
Kennebec  Fiber  Company,  power  used  by  59 
Kennebec    Light    and   Heat   Company, 

powerusedby 45 

Kennebec   Log   Driving   Company,  im- 
provements made  by 41 

Kennebec  River,  basin  of,  area,  topog- 
raphy, etc.,  of 38-40 

fallin 42 

flow  of 45-57 

diagrams  showing 52, 53, 54, 55, 56 

lakes  inba3inof,numljer,area,etc.,of  17,40 

log  boom  on,  view  of 44 

map  of  basin  of 28 

powers  on 42-45 

rainfall  in  basin  of,  i*atio  of  run-oflF  to       57 

storage  in  basin  of 40-42 

Kennebec  Water  Power  Company,  im- 

pi'ovements  made  by 41 

Kennebunk  River,  power  si  te  on 116 

Laconia  Manufacturing  Company,  power 

owned  by 107 

Lake.    See  next  word  of  name. 

Lake  storage  in  Androscoggin  Basin 71-72 

in  Kennebec  Basin 40-42 

in  Penobscot  Basin'. 2&-30 

in  Saco  Basin 105-106 


^  I 


Lake  storage  in  St.  Croix  Basin il-ti 

in  St.  John  Basin ll'i 

Lake  and  forest  region,  view  in U 

Lakes,  number,  area,  and  eleTation  of 16- IT 

Lawrence,  Newhall  ft  Page  Company. 

power  owned  by 4S 

Lewiston,i)ower  at 74-T> 

Limington  Falls,  power  site  at Vf^ 

Lisbon  Palls,powerat 74 

Lisbon  Falls  Paper  Manufacturing  Com- 
pany, power  used  by 7* 

Little  Androscoggin  River,  powers  on 'i'l 

Little  Androscoggin  Water  Power  Com- 
pany, power  owned  by 91 

Little  Falls,  Penobscot  River,  power  at. . .  «£ 

Little  Falls,  St.  Croix  River,  power  site  at .  U 

LivermoreFallSfpower  at  .A. _ 7^ 

Livermore  Falls  Pulp  Company,  power 

usedby T5 

Lock  wood  Comi>any ,  power  of,  owned  by  46 

Log  boom  on  Kennebec  River,  view  of. . .  44 

Long  Lake,  elevation  of 17 

Long  Pond,  elevation  of 17 

Lumber  industry,  extent  of l.vlS 

Machias  River,  lakes  in  basin  of,  number, 

area,etc.,of IT 

See  aUo  East  Machias  River;  West 
Machias  River. 

Madison,  power  at 44 

Madison  Falls,  log  boom  near,  view  of 44 

Madison  Woolen  Company,  power  nsed 

by 44 

Magalloway  River,  drainage  ai'ea  of 71 

Mallison  Falls,  power  at S* 

Maine,  area  of r* 

map  of li 

Manufacturing,  power  used  in ll*<-i:5» 

Mattagamon  Lake,  elevation  of 17 

Mattawamkeag  River,  drainage  area  of .  :^ 

lakes  in  basin  of ,  area  of 2? 

Mechanic  Palls,  power  at *i*l 

Medomac  River, powers  on H> 

Meduxnikeag  River, power  sites  on Ill 

Mercer,  F.,  ft  Sons,  power  used  by ir 

Messalonskee  River,  drainage  area  of 4  • 

falls  on,  view  of .' a> 

lakes  in  basin  of,  area  of ^* 

powers  on V 

Middle  FaUs,  West  Machias  River,  power 

site  at 11^ 

Milinoket  Lake,  elevation  of 17 

Milinoket  mills,  power  used  by -^j 

Mills,  H.  F.,  work  of «» 

Mixer,  C.  A.,  information  furnished  by. .  77 

Moderation  Falls,  power  at 1  »* 

Mohawk  Rijis,  power  siteat Si 

Moose  River,  basin  of,  area  and  character 

of 4<^57> 

lakes  in  basin  of,  area  of ** 

Moosehead  Lake,  dams  at  outlet  of 41 

drainage  area  of *■» 

east  outlet  of,  view  of  head  gates  at . .  4  > 

elevation  of --  IT 

outlets  of,  views  of *• 

west  outlet  of ,  view  of *•' 

Mooselookmeguntic  Lake,  elevation  of  . .  IT 
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I'age. 
Mousam  River,  lakes  in  basin  of,  number, 

area,  etc.,  of 17 

power  on 116 

Mullen  SB  Engel,  power  used  by 34 

Murchie,  J.,  &  Sons,  power  used  by 26 

Narraguaertis  River,  lake  in  basin  of, 

number,  area,  etc.,  of 17 

power  sites  on 112-113 

Nekonegan  Paper  Company,  power  used 

by 8A 

Newell,  F.  H.,  letter  of  transmittal  by . . .  9 

North  Anson,  falls  at,  view  of 68 

North  Lake,  storage  in 25 

Northfleld,  power  site  at 113 

Oakland,  falls  at,  view  of 58 

ptiwer  sites  at. rr.... 50 

Old  Point,  power  site  at 44 

Oldtown,  power  at 33-84 

Oldtown  Electric  Light  Company,  power 

used  by 38 

Oldtown  Woolen  Company,  power  used 

by 34 

Orono,  powerat 34 

ralnfaUat 38 

Orono  Pulp  and  Paper  Company,  power 

ownedby 34 

Otis  Falls,  power  at 76 

Otis  Falls  Pulp  Company,  power  used  by .  75 

Pamaluncook  Lake,  elevation  of 17 

Paper  and  pulp  industry,  extent  of 16-16 

Passadumkeag  River,  drainage  area  of . .  28 

lakes  in  basin  of,  area  of 29 

Passadumkeag  Rips,  ix>wer  site  at 83 

Pe jebecot  Mills,  power  used  by 74 

Pemaquid  River,  power  on 116 

Penobscot  River,  arches  on,  view  of 30 

artificial  connection  between  St.  John 

Riverand 88 

basin  of,  area,  toiK>graphy,  etc.,  of. . .  27-29 

fall  in 81 

flow  of m-ss 

lake  storage  in  basin  of 29-30 

lakes  in  basin  of,  number,  area,  etc., 

of 17 

map  of  basin  of 28 

powers  on 30-36 

Penobscot    Chemical    Fiber    Company, 

power  owned  by 84 

Pepperell      Manufacturing      Company, 

power  owned  by 107 

Petersons  Rips,  powerat 75 

Piscataqna  River,  lakes  in  basin  of,  num- 
ber, area,  etc.,  of 17 

powers  on 116-117 

Piscataquis  Falls  Pulp  and  Power  Com- 
pany, jwwer  used  by 32-33 

Piscataquis  River,  drainage  area  of 88 

lakes  in  basin  of,  area  of 29 

Pleistocene  history,  sketch  of 13-15 

Poland  Paper  Company,  ix>wer  used  by . .       91 

Pomgoc wahem  Lake,  elevation  of 17 

Pontoocook  Falls,  dam  at 76 

Portage  Lake,  elevation  of 17 

Porter,  D.,  work  of 11 

Pre-Pleistocene  history,  sketch  of 13 

Presque  Isle  River,  power  sites  on Ill 
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Page. 

Presumpecot  River,  flow  of 93-104 

lakes  in  basin  of,  number,  area,  etc., 

of 17 

map  of  basin  of 70 

powers  on 91-92 

rainfall  in  basin  of,  ratio  of  run-off 

to 104 

Princeton,  storage  above 22 

Princeton  dam,  power  at 27 

Public  Work  Company,  power  used  by. .  34,35 
Pulp  mills,  capital  invested  in  and  timber 

used  by 15-16 

Rainfall  at  Orono 38 

at  Rumford  Falls 77-78 

atSebagoLake 101-104 

ratio .  of  run-off  to,  in  Androscoggin 

Basin.-..! r. 78 

■ 

in  Cobboaseeoontee  Basin 70 

in  Kennebec  Basin 67 

in  Presumpecot  Basin 104 

Bangeley  Lakes,  elevation  of 17 

Richardson  Lake,  elevation  of 17 

Ripogenus,  arches  at,  view  of 30 

Ripogenus  Lake,  elevation  of 17 

Roach  River,  source  and  course  of 57 

Robinson      Manufacturing      Company, 

imwerusedby 92 

Royal  River,  lakes  in  basin  of,  number, 

area,etc.,of 17 

Rumford  Falls,  Androscoggin  River  at, 

flow  of 76-91 

powerat 75-76 

minfallat 77-78,85-90 

views  of 72,74,76 

Run-off,  ratio  of  i'ainfall  to,  in  Andros- 
coggin Basin 78 

relation  of  rainfall  to.  in  Cobboeseecon- 

tea  Basin 70 

in  Kennebec  Basin 57 

in  Presumpscot  Basin 104 

Schoodlc  Lakes,  elevation  of 17 

storage  in 23 

Sebago  Lake,  area  of 91 

elevation  of 17 

flow  of,  variation  in 19 

Presumpecot  River  at  outlet  'of,  flow 

of 98-104 

rainfall  in  basin  of,  ratio  of  run-off  to  104 

rainfall  and  run-off  at 101-104 

Sebago  Wood  Board    Company,  power 

used  by 92 

Sebasticook  River,  drainage  area  of 40 

lakes  in  basin  of ,  area  of 40 

powers  on 59 

Sebec  Lake,  elevation  of 17 

Sheepscot  Falls,  power  at 115 

Sheepscot  River,  power  on 115 

Sheeepscot  and  St.  George  rivers,  lakes 
in  basin  of,  number, area,  etc., 

of 17 

Skowhegan,  powerat 44 

Skowhegan    Water    Power    Company, 

power  owned  by 44 

Smith,  G.  C,  acknowledgments  to 12 

Somerset  Mills,  power  at 45 

Spragues  Falls,  ix>wer  site  at 25 
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Spragues  Falls,  view  of S6 

Spednic  FaUb,  power  site  at 25 

Square  Lake,  elevation  of 17 

Sqtiawpan  Lake,  eleTation  of 17 

Steep  Falls,  power  at 108 

Stillwater,  power  at 84 

'Stone,  G.H., cited U 

Storaf^e  in  Androscoggin  Basin 71-72 

in  Kennebec  Basin 40-4S 

in  Penobscot  Basin 2»-ao 

in  Saco  Basin 105-106 

in  St.  Croix  Basin 81-22 

in  St.  John  Basin 110 

Sunk  Hase  Rips,  Penobscot  Riref  at,  dis- 

chargeof 87-38 

Swain,  G.  F.,  estimates  by 115 

work  of 11 

Syaledobsis  Lake,  storage  in 22 

Saccarappa,  power  at 92 
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LETTER  OF  TEAXSMITTAL. 


Department  of  the  Interior,  . 

United  States  Geological  Survey, 

Washington,  D.  C,  May  15,  1902. 

Sir:  I  have  the  honor  to  transmit  herewith  a  manuscript  by  Mr. 

George  I.  Adams,  assistant  geologist  of  this  Survey,  upon  the  geology 

and  water  resources  of  a  portion  of  eastern  Wyoming  and  western 

Nebraska,  and  to  request  that  it  be  published  in  the  series  of  Water- 

Supply  and  Irrigation   Papers.     The  field  work  upon  which  this  is 

based  was  done  during  August  and  September,  1901.     The  report, 

while  largely  geologic  in  character,  deals  with  some  of  the  problems 

of  water  supply  for  this  area  Hnd  discusses  conditions  which  are  to 

be  found  over  a  considerable  part  of  the  publi<vland  area.     For  this 

reason  it  is  desirable  to  print  the  paper  at  the  present  time,  while 

these  matters  are  being  discussed  by  the  public. 

Ver}^  respectfully, 

F.  H.  Newell, 

Hydrographer  in  Charge, 

Hon.  Charles  D.  Walcott, 

Director  of  United  States  Geological  Survey, 
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GEOLOGY  AND  WATER  RESOURCES  OF  THE  PATRICK  AND 
GOSHEN  HOLE  QUADRANGLES,  IN  EASTERN  WYOMING  AND 
WESTERN  NEBRASKA. 


By  George  I.  Adams. 


IXTRODUCTIOX, 

Area  described. — The  area  discussed  in  this  report  lies  for  the  most 
part  in  eastern  Wyoming,  but  includes  on  its  eastern  border  a  narrow 
strip  of  Nebraska,  about  2^  miles  wide.  It  has  a  width  of  approxi- 
mately 25  miles  from  east  to  west  and  a  length  of  68  miles  from 
north  to  south,  and  is  bounded  bj^  meridians  104°  and  104°  30'  and 
parallels  41°  30'  and  42°  30'.  It  constitutes,  accordingly,  two  quad- 
rangles— i.  e.,  two  of  the  units  employed  in  topographic  and  geologic 
mapping  by  the  Geological  Survey — each  one-half  a  degree  square. 
The  northern  of  these  is  the  Patrick  quadrangle  and  the  southern 
the  Goshen  Hole.  The  longitude  of  the  meridians  which  bound  the 
quadrangles  is  reckoned  from  Greenwich.  The  boundary  line  between 
Nebraska  and  Wyoming  is  meridian  27°  west  reckoned  from  Wash- 
ington, which  falls  west  of  meridian  104°  from  Greenwich,  and  the 
portion  of  Nebraska  here  described  lies  between  these  two  lines. 
The  accompanying  sketch  map  (fig.  1)  shows  the  geographic  relations 
of  the  area. 

General  siatemenL — The  Patrick  and  Goshen  Hole  quadrangles  lie 
in  that  portion  of  the  semiarid  region  of  the  Great  Plains  plateau 
which  has  presented  peculiar  and  difficult  problems  to  those  who  have 
attempted  to  settle  it  and  utilize  its  natural  resources.  The  country 
is  best  adapted  to  grazing.  Experience  has  shown  that  crops  can  be 
grown  without  the  aid  of  irrigation  only  in  exceptional  years  or  in 
favored  localities.  In  the  absence  of  irrigation  enterprises  the  lands 
were  left  to  the  use  of  ranchmen,  who,  enjoying  the  advantage  of  a 
wide  and  free  range,  were  able  to  depend  upon  the  grass  and  the  lim- 
ited natural  meadows  for  the  support  of  their  herds.  In  the  earlier 
days  of  occupancy  the  lands  for  which  titles  were  obtained  were  prac- 
tically only  such  as  were  necessary  for  home  ranches.  The  locations 
were  widely  separated  and  usually  were  chosen  relative  to  a  stream, 
spring,  timber,  natural  meadow,  or  shelter.     On  the  passing  of  the 
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**  desert-lands  act,"  pi-oviding  for  the  sale  of  lands  reclaimed  by  irriga- 
tion, a  new  factor  entered.  The  lands  to  which  water  could  be  eon- 
ducted  lay  along  the  streams,  and  ownership  of  them  brought  with  it 
the  exclusive  use  of  the  streams  for  the  watering  of  stock.  In  Niew  of 
the  crowding  of  herds  this  privilege  was  ver^-  desirable,  since  it  made 
possible  the  controlling  of  the  range.  The  construction  of  iri-igation 
ditches  presented  no  special  difficulties,  and  was  largely  done  bj'  those 
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Fig.  1.— Map  showing  geographic  ivlations  of  the  Patrick  and  Goshen  Hole  quadrangles. 

intei-ested  in  stock  raising.  Many  of  the  ditches  paralleled  the 
streams,  and  the  water,  not  being  easily  conducted  far  from  the  val- 
leys, was  carried  as  far  as  i3ossible  along  tliem.  In  a  short  time  so 
much  land  had  been  entered  under  the  desert-lands  act  that  a  ranch- 
man desiring  to  establish  himself  was  obliged  to  first  find  open  water. 
The  lands  irrigated  consisted  chiefly  of  natural  meadows  or  fields 
of  alfalfa.  Witli  the  exception  of  the  Platte  River  all  the  available 
water  was  in  a  short  time  appropriated,  and  in  many  cases  ditehes 
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were  constructed  which  were  never  of  practical  benefit,  except  in 
obtaining  titles  to  the  lands  before  the  rulings  by  the  General  Land 
Office  required  their  actual  reclamation.  The  irrigation  now  being 
conducted  is  principally  for  the  purpose  of  raising  hay  and  forage, 
which  is  used  as  winter  feed.  This  permits  of  a  much  greater  num- 
ber of  cattle  being  grazed,  since  it  reduces  the  amount  of  grass  which 
must  be  reserved  for  winter  pasture. 

With  the  taking  up  of  the  lands,  so  that  but  little  ''open  water" 
remained,  the  ranchmen  were  enabled  to  utilize  the  remaining  portion 
for  grazing,  and,  having  made  mutual  agreements,  felt  in  a  measure 
secure,  and  even  ventured  to  fence  public  lands  which  they  wished 
to  reserve  for  their  owm  use.  Lately  the  sinking  of  deep  wells  and 
the  use  of  windmills  and  gasoline  engines  for  pumping  has  developed 
a  new  situation.  The  leasing  of  a  small  tract  of  State  lands  or  the 
entry  of  public  lands  and  the  maintenance  of  a  watering  place  in  this 
manner  has  enabled  the  ranchmen  to  establish  themselves  in  the  open 
range,  and  the  gradual  crowding  is  resulting  in  the  disappearance  of 
illegal  fences.  There  is  little  hope  that  the  country  will  be  thickly 
settled  except  in  such  localities  as  can  be  irrigated,  because  of  the 
fact  that  very  large  tracts  are  I'equired  for  grazing,  a  common  esti- 
mate being  that  20  acres  per  head  is  necessary  for  summer  and  winter 
pasturage.  Enterprises  which  are  now  being  promoted  are  in  accord- 
ance with  the  Carey  act.  Lender  its  provisions  the  land  must  be  actu- 
ally reclaimed,  and  this  is  possible  with  only  a  small  percentage  of 
the  area.  There  is  at  present  a  feeling  that  some  arrangement  should 
be  made  which  would  insure  the  rightful  and  exclusive  use  of  the 
grazing  lands  of  the  public  domain,  and  the  question  of  the  Govern- 
ment's leasing  them  is  receiving  consideration.  In  the  following  dis- 
cussion the  general  character  of  the  country,  soil  and  rock  formations, 
grazing  industry,  surface  features,  water  supply,  irrigation  enter- 
prises, and  settlement  and  occupancy  are  reviewed  and  discussed. 

GEOLOGY. 

GENERAL  GEOLOGY  OF  THE  REGION. 

The  formations  represented  in  the  region  under  consideration  are 
broad  sheets  of  rocks  which  extend  from  the  foothills  of  the  mountains 
eastward  onto  the  Great  Plains  plateau  and  have  a  dip  that  is  a  little 
less  than  the  grade  of  the  surface.  They  consist  of  two  series,  differ- 
ing materially  in  character  and  having  discordant  relations.  The 
older  formations  consist  of  Cretaceous  rocks  and  their  substructure  of 
Paleozoics,  which  were  deposited  before  the  present  ranges  of  the 
Rocky  Mountains  were  developed.  They  have  been  flexed  upward 
along  the  foothills  by  the  movements  which  accompanied  the  moun- 
tain making,  and  their  edges  outcrop  in  narrow  belts  parallel  to  the 
mountains.     Although  the  thickness  of  these  rocks  is  thousands  of 
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feet,  they  may  be  passed  over  iu  a  short  distance  where  they  abut 
against  the  igneous  and  metaniorphic  rocks  of  the  mountain  ranges  and 
have  st-eep  dips.  In  the  portion  of  the  plains  here  descril>ed  the  rock 
sheets  are  nearlv  horizontal,  and  the  individual  formations  have  a 
wide  extent.  The  jounger  and  higher  ones  only  are  reached  in  the 
deep  borings  and  are  found  as  surface  outcroj)s.  In  the  accompany- 
ing map  (PI.  II)  the  general  geology  of  the  region  is  shown.  The 
area  in  which  the  older  rocks  are  seen  as  a  result  of  the  mountainous 
structure  is  the  Hartville  Hills.  The  horizontal  portion  of  the  older 
rocks,  which  is  generally  embedded,  apx>ears  at  the  surface  in  the 
locality  of  Goshen  Hole  and  the  lower  valley  of  Horse  Creek,  where, 
as  a  result  of  the  removal  of  the  younger  series,  the  Laramie  Cre- 
taceous is  exposed. 

Lying  on  the  floor  of  older  rocks  is  the  Tertiary  series,  which  has 
been  spread  over  them  as  sheets  of  clay  and  sand,  extending  from  the 
mountains  toward  the  plains  with  diminishing  thickness.  The  source 
of  this  material  was  evidently  the  mountain  region  to  the  westward, 
which  was  elevated  at  the  beginning  of  Tertiar}'  time,  and  in  which 
the  rapid  disintegration  of  the  rocks  under  the  pi-ocesses  of  erosion 
furnished  sediments  for  the  younger  .series.  The  Tertiary  forma- 
tions of  this  portion  of  the  country  bear  evidence,  in  the  character 
and  distribution  of  materials  as  well  as  in  the  fossil  remains  which 
are  found  in  them,  of  having  been  deposited  uppn  the  surface  of  the 
continent  principally  through  the  agency  of  fresh  water.  The  for- 
mations overlap  one  another  toward  the  mountains  and  formerly 
extended  farther  upon  their  flanks,  the  zone  of  deposition  seemingly 
having  migrated  toward  the  mountains  as  time  progressed. 

In  recent  times  destructional  pi*ocesses  have  heen  operative  and  the 
Tertiary  has  been  largely  eroded,  so  that  in  places  its  upper  divisions 
are  worn  away,  and  in  the  locality  of  Goshen  Hole  and  near  the  mouth 
of  Horse  Creek  the  beds  have  been  completely  removed,  revealing  the 
underlying  Cretaceous. 

DESCRIPTION  OF  FORMATIONS. 
CRETACEOUS. 

Laramie  format  ion. — This  formation  has  but  a  limited  occurrence, 
and  the  outcrops  are  largely  concealed  by  surficial  deposits  (see  PL 
III).  It  consists  of  yellowish  and  greenish  sands,  variegated  clays, 
and  local  beds  and -lenses  of  a  bluish  siliceous  limestone,  which  upon 
weathering  breaks  into  irregular  fragments  and  has  a  yellowish  color. 
The  sands  are  cross  bedded  and  current  bedded  and  form  a  friable 
sandstone  which  disintegrates  readily  and  suffers  erosion  through  the 
agency  of  wind.  The  limestones  and  certain  indurated  sands  which 
are  well  cemented  appear  as  bowlders  in  some  of  the  outcrops  (see 
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PL  IV,  B).  The  formation  is  generally  considered  a  brackish  or  fresh- 
water deposit.  Along  Dry  Creek,  which  is  a  branch  of  Horse  Creek 
entering  the  latter  west  of  Table  Mountain,  there  are  ledges  several  feet 
thick  that  consist  almost  wholly  of  oyster  shells  ( Os^r^^a  glabra)^  with 
which  is  mingled  some  sand.  Outcrops  of  coal  are  reported  to  occur 
in  the  valley  of  Horse  Creek  near  J  Pen,  where  the  creek  flows  in 
a  southeasterly  course.  In  the  vicinity  of  Hawk  Springs  and  from 
there  to  Big  Willows  some  prospecting  has  been  done  and  small  out- 
crops of  coal  are  reported  to  have  been  found.  The  drilling  in  these 
localities  has  thus  far  failed  to  discover  the  presence  of  coal  beds  con- 
sidered of  sufficient  value  to  be  worked  in  a  commercial  way.  The 
presence  of  the  coal  is  evidence  of  the  conditions  which  existed  during 
the  deposition  of  the  beds.  It  is  lignitic  in  character  and  represents 
the  remains  of  forests  which  flourished  during  a  time  when  the  Cre- 
taceous seas  were  shallowed  and  land  areas  were  present  in  this 
region. 

The  surface  of  the  Cretaceous,  on  which  the  Tertiary  was  deposited, 
seems  to  have  been  very  irregular,  and  the  contact  shows  a  decided 
unconformity.  The  area  of  exposure  of  the  Laramie  is  not  sufficient, 
in  view  of  its  obscure  outcrops  and  the  friable  nature  of  its  sands,  to 
determine  its  structure  beyond  the  prevalence  of  low  dips.  From  the 
attitude  of  the  overlying  beds  it  would  seem  that  there  was  in  this 
area  a  ridge  or  an  anticlinal  elevation  which  determined  the  extent 
of  the  lowest  Tertiary  formation.  Adjacent  to  the  area  of  outcrop 
but  little  drilling  has  been  done  which  reveals  the  presence  of  the  beds 
at  any  depth  beneath  the  Tertiary,  and  its  relations  can  not  be  very 
satisfactorily  demonstrated,  since  outcrops  do  not  occur  except  in 
widely  distant  localities. 

TERTIARY. 

Chadrmi  formation. — The  basal  formation  of  the  Tertiary  is  known 
as  the  Chadron,  from  a  locality  in  northeastern  Nebraska,  where  it  is 
typically  developed.  On  the  accompanying  geological  map  it  may  be 
seen  as  an  irregular  belt  extending  from  the  Platte  River,  where  it 
crosses  the  Wyoming  and  Nebraska  line,  westward  into  Goshen  Hole. 
It  is  also  exposed  in  two  small  areas  on  either  side  of  the  Platte  Val- 
ley in  the  vicinity  of  Vaughn.  The  principal  portion  of  the  beds 
consists  of  a  more  or  less  sandy  clay  having  a  greenish-gray  color, 
variegated  with  dark-red  and  olive  beds,  which  are  by  far  the  more 
conspicuous  because  of  the  vividness  of  their  hue.  The  portiou  of 
this  formation  which  outcrops  most  prominently  consists  of  coarse 
cross-bedded  sandstones  of  a  grayish  color  (PI.  IV,  A).  They  appear 
to  be  channel-  or  current-tedded  phases  in  the  formation,  and  occur  at 
varying  horizons.  In  places  they  are  separated  by  only  a  few  feet 
from  the  underlying  Ci'etaceous,  and  in  other  localities  they  occur 
well  up  toward  the  top.     In  the  western  part  of  Goshen  Hole  are  a 
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number  of  low  i)oints  which  are  capped  by  remnants  of  these  sand- 
stones. The  most  conspicuous  among  them  for  its  altitude  is  Red  Bill 
Point,  although  there  are  a  number  of  ridges  of  greater  extent.  Along 
the  Platte  River,  in  the  absence  of  better  building  stone,  these  beds 
have  been  quarried  where  they  are  of  fairly  uniform  texture,  and 
supply  a  durable  stone,  although  it  is  difficult  to  work.  This  forma- 
tion appeal's  to  have  been  limited  southward  by  a  Cretaceous  ridge, 
outcrops  of  which  are  seen  in  the  southern  part  of  Goshen  Hole.  The 
area  of  Chadron  shown  on  the  map  is  confined  wholly  to  the  north 
slope  of  this  ridge,  if  such  it  be,  and  south  of  it  the  formation  evi- 
dently is  absent. 

Brule  formation. — Succeeding  the  Chadron  beds  and  lying  ancon- 
formably  upon  them,  or  in  their  absence  upon  the  Cretaceous,  is  a 
thick  mass  of  clay  which  has  very  uniformly  a  pinkish  or  flesh-colored 
tint,  except  at  some  localities  of  limited  area,  where  its  basal  portion 
assumes  a  varying  phase.  In  these  places  it  is  a  whitish  clay  having 
grayish  and  greenish  tinges,  with  a  thin  bed  of  white  limestone  of 
particularly  uniform  character  occurring  in  the  locality  of  Table 
Mountain  and  the  elevated  point  3  miles  north  of  it  and  in  the 
small  knobs  2^  miles  north  of  Trelona.  The  pink  clay  is  generally 
homogeneous  in  character,  seldom  containing  conglomeratic  beds. 
These  occur,  however,  in  limited  areas,  but  are  usually  composed  of 
small  gravels.  They  are  not  found  at  any  particular  horizon,  but 
appear  to  represent  local  current  phases  of  deposition. 

The  Brule  clay  weathers  readily  and  is  transported  over  the  8lox)es, 
where  the  wash  from  it  forms  a  thin,  pinkish  veneer.  Where  it  occurs 
in  vertical  walls  as  a  result  of  the  protecting  cap  of  higher  beds,  or  in 
small  knobs  and  points,  it  is  usually  quite  destitute  of  vegetation  and 
is  seen  to  have  a  jointed  structure,  and  a  slight  deposit  of  lim^'^  mate- 
rial is  often  present  along  the  joint  planes.  In  weathering,  these  joint 
planes  are  often  made  bare  by  the  removal  of  angular  fragments  and 
give  the  surface  an  exfoliated  appearance.  The  limestones  above 
mentioned  are  the  only  beds  which  determine  in  any  way  definite 
erosional  forms,  and  they  give  rise  to  table-like  hills  in  which  the 
limestone  is  nearly  at  the  summit.  In  the  absence  of  better  material 
the  stone  has  been  quarried  and  used  in  building,  although  it  su]>- 
plies  only  slabby  material  a  few  inches  in  thickness. 

Arikaree  formation, — The  Arikaree  formation  represents  a  decided 
change  in  the  character  of  sediments  from  those  which  were  deposited 
in  the  time  of  the  Brule.  Instead  of  clay  the  material  consists  alnii>>t 
wholly  of  sands,  which  were  deposited  unconformably  upon  the  older 
beds.  The  Arikaree  sand  is  slightly  cemented,  so  that  it  forms  a  pro- 
tecting cap  to  the  underlying  formations,  and  it  occurs  frequently  in 
the  escarpments  of  the  region  (see  PI.  V).  It  has  several  phases, 
which  range  both  horizontally  and  vertically  through  its  extent.  Tin* 
simplest  of  these  is  homogeneous  sand  without  any  distinctive  strue- 
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ture,  but  having  the  peculiarit}^  of  weathering  in  vertical  columns  or 
walls.  Another  phase  is  that  in  which  concretions  occur,  usually  of 
a  tabular  or  pipy  form,  with  an  occasional  development  of  nodules 
having  a  vertical  position  in  the  beds.  The  concretions  are  of  sand- 
stone, well  cemented.  On  weathering  they  form  projecting  points 
and  lenses  in  the  vertical  walls  and  ledges  and  protecting  caps  on 
the  pinnacles.  They  give  bizarre  forms  to  the  pinnacled  and  chim- 
ney rocks  which  are  so  common  throughout  the  area  of  the  formation. 
Another  phase  of  the  Arikaree  are  the  conglomeratic  beds,  which 
represent  channel  or  current  deposits  and  which  occur  at  varying 
horizons  (see  PI.  VI,  A).  These  are  commonly  found  at  the  base  of 
the  formation  where  it  is  in  contact  with  the  Brule  clay,  and  show 
the  unconformable  relations  of  the  two  deposits  resulting  from  con- 
temporaneous erosion  and  deposition.  The  individual  lenses  vary  in 
thickness,  and  at  any  particular  locality  the  variation  extends  from 
a  few  feet  to  200  feet.  The  fact  that  this  phase  is  present  at  the  base 
of  the  Arikaree  does  not  necessarily  indicate  that  it  was  deposited 
contemporaneously,  since  it  is  probable  that  the  conglomerates  were 
deposited  as  the  sediments  encroached  upon  the  higher  levels.  Their 
occurrence  in  the  upper  horizons  is  due  to  the  later  oscillation  of  the 
channels  as  the  thickness  of  the  sediments  increased.  On  the  geo- 
logic map  this  phase  has  been  represented  and  to  it  has  been  given 
the  name  Conglomeratic  beds  in  the  Arikaree.  These  may  not  rep- 
resent a  formation  in  the  sense  that  the  Gering  does,  although  the 
beds  differentiated  as  such  in  the  country  to  the  east,  on  the  south 
side  of  the  Platte  Vallej^  are  in  every  way  similar.  The  relation  of 
these  lenses  is  best  seen  in  the  locality  of  Spooti  Butte,  in  the  Patrick 
quadrangle,  and  for  a  short  distance  to  the  south.  In  the  escarpment 
and  lone  hills  north  of  Sturdivant's  ranch,  conglomerates  are  seen  rest- 
ing on  Brule  clay,  or  separated  from  it  by  a  very  thin  bed  of  Arikaree 
sand.  In  Spoon  Butte  the  lenses  are  coarse  sandstones  exhibiting  a 
cross-bedded  structure,  and  their  occurrence  is  400  feet  above  the 
lowest  exposed  portion  of  the  Arikaree.  In  the  intermediate  localities 
the  lenses  occur  at  somewhat  lower  horizons  and  seem  to  justify  per- 
fectly the  interpretation  here  placed  upon  them.  In  Pine  Ridge  and 
the  small  knobs  near  the  eastern  border  of  the  Patrick  quadrangle 
there  is  a  conglomerate  which  does  not  now  have  a  very  wide  extent, 
since  it  occurs  on  the  tops  of  these  hills. 

The  gravels  and  materials  that  constitute  the  conglomeratic  lentils 
contain  many  varieties  of  rocks  which  are  found  in  the  Rocky  Moun- 
tain region.  They  vary  in  size  from  small,  much-worn  fragments  up 
to  bowlders,  and  are  cemented  in  a  matrix  of  sand.  The  disintegration 
of  this  conglomerate  has  given  rise  to  terraces  which  maintain  their 
form  as  a  result  of  the  heavy  deposit  of  gravel  lying  upon  them  (see 
PI.  VI,  B).  These  terraces  occur  at  levels  somewhat  lower  than  the 
conglomerate  beds,  and  the  connection  between  the  two  may  be  readily 
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seen  by  tracing  the  material  from  the  ledge  past  the  talus  slopes  to 
the  veneering  of  gravel.  An  example  of  such  a  terrace  is  the  some- 
what elevated  land  lying  between  the  mouth  of  Rawhide  Creek  and 
the  Platte  River.  Such  terraces  may  be  considered  as  indicating  the 
former  greater  extent  of  the  conglomerate  beds.  The  transportation 
of  these  gravels  has  given  rise  to  stream  terraces  in  ceitain  localitit^s, 
and  has  supplied  in  part  the  gravels  found  in  the  stream  channels. 
They  are  of  local  occuri'ence  inasmuch  as  the  conglomerate  beds  them- 
selves are  a  local  phase.  The  gravels  of  the  stream  terraces  and  the 
streams  are  no  doubt  blended  with  more  recent  gravels  which  have 
been  transported  from  other  localities.  This  is  particularly  true 
along  the  Platte  River  and  the  streams  heading  in  the  foothills  and 
mountains. 

In  the  Arikaree  there  are  narrow  sandstone  dikes  which  on  weath- 
ering protrude  above  the  surface  and  are  conspicuous  because  of  the 
comb-like  structure  which  they  have  when  the  adjacent  formation 
weathers  away  (see  PL  VII).  They  were  noted  northeast  of  Pine 
Ridge  and  west  of  Spoon  Butte.  They  have  a  strike  X.  20°  to  aC  E., 
and  apparently  have  been  developed  along  fractui*es,  which  have 
been  produced  by  some  general  cause.  Those  which  occur  northeast 
of  Pine  Ridge  are  the  more  important  and  can  be  seen  for  several 
miles,  although  possibly  the  outci'ops  do  not  belong  to  the  same  dikes 
at  the  different  localities.  They  extend  as  far  as  Patrick,  where  they 
may  be  seen  on  either  side  of  the  valley  of  Rawhide  Creek,  in  the  crests 
of  the  hills.  The  material  which  constitutes  the  dikes  is  principally 
sand,  with  some  inflltered  calcareous  material.  On  weathering  the 
calcareous  matter  has  a  honeycombed  appearance,  the  loosely  cemented 
sand  disappearing.  The  width  of  the  dikes  is  only  a  few  feet,  some- 
times only  a  few  inches.  Those  west  of  Spoon  Butte  extend  for  short 
distances  and  are  relatively  narrow.  The  direction  of  the  dikes  is 
approximately  parallel  to  the  structure  in  the  Hartville  Hills,  and  it 
is  not  unlikely  that  they  have  been  produced  by  dislocations  or  move- 
ments along  inherent  lines  of  weakness  in  the  deeper  formations. 
These  dikes  have  attracted  some  attention,  but  an  examination  has 
shown  that  there  is  nothing  to  warrant  prospecting  in  them  for  min- 
erals. The  material  of  which  they  are  constituted  has  evidently  been 
derived  from  the  wall  rock.  There  apparently  has  been  some  slii>- 
ping  and  consequent  slickensiding  of  the  dike  material  since  they 
were  formed. 

Ogallala  foTTnation, — This  formation  is  represented  in  this  area  only 
in  the  southeast  corner  of  the  Goshen  Hole  quadrangle,  where  it 
occurs  on  the  upland  overlying  the  Arikaree.  It  consists  of  beds  of 
sandy  and  calcareous  material  with  local  conglomeratic  phases,  devel- 
oped particularly  at  its  base.  Within  the  area  here  described  it  doe^ 
not  attain  its  characteristic  development,  since  but  a  thin  remnant  of 
it  remains  on  the  upland.     The  pebbles  and  fragments  of  crystalline 
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rocks  that  are  scattered  through  it  are  variable  in  character,  and  the 
sands  it  contains  are  cemented  by  carbonate  of  lime,  which  in  places 
develops  into  what  are  known  as  mortar-bed  ledges.  It  contains  con- 
siderable clay  or  marl,  which  has  a  slightly  creamy  or  pinkish  color. 
Not  uncommonly  this  formation  is  called  "magnesia,"  although  the 
word  here  is  a  misnomer  if  it  signifies  that  the  formation  is  magnesian. 
South  of  the  valley  of  Horse  Creek  the  Ogallala  extends  farther  west/- 
ward.  Its  principal  area,  however,  is  in  Nebraska,  northeastern  Colo- 
rado, and  the  northwest  corner  of  Kansas. 

SURFICIAL  DEPOSITS. 

Mantle  of  detritus, — In  this  region  disintegration  is  more  active  than 
transportation,  so  that  there  has  accumulated  a  considerable  veneer- 
ing of  surficial  material.  It  consists  of  sand  and  clay  mingled  with 
humus  from  the  decaying  vegetation.  This  material  is  found  to  grade 
from  coarae  talus  adjacent  to  the  cliffs  into  slope  wash,  and  in  places 
it  is  a  soil  which  is  firmly  held  by  the  sod.  It  has  resulted  from 
gravitative  action,  solution  and  transportation  by  water,  and  the  erod- 
ing and  carrying  power  of  the  wind.  The  materials  are  largely  derived 
from  the  rocks  of  the  area.  The  sand  is  from  the  Arikaree,  Chadron, 
and  Laramie  formations,  while  the  clay  is  principally  the  result  of 
disintegration  of  the  Brule.  The  gravels  are  from  the  breaking  down 
of  local  conglomerates,  and  in  part  are  brought  into  the  region  by  the 
streams.  At  many  places  they  are  so  intermingled  that  they  can  not 
be  mapped  separately. 

During  the  dry  season  the  surface  mantle  of  sand  and  clay  is  trans- 
ported by  the  wind  in  its  prevailing  direction  and  accumulates  on 
the  higher  places.  At  times  of  flood  the  material  is  carried  down  the 
slopes  and  transported  along  the  valleys  by  the  storm  water.  When 
the  creeks  flow  with  large  volume  they  carry  the  accumulated  sands 
and  spread  them  along  their  courses,  but  this  material  does  not  form 
alluvium,  since  it  is  not  stratified,  but  is  simply  dropped  where 
the  current  is  retarded.  Moreover,  its  position  is  not  permanent, 
since  when  it  dries  it  may  be  swept  away  by  the  wind,  or  a  succeed- 
ing cloudburst  may  transport  it  farther.  Inasmuch  as  the  wind  and 
run-off  waters  in  the  sum  total  of  their  activities  are  about  balanced, 
the  surficial  materials  oscillate  in  their  position  between  the  condition 
of  wind-blown  accumulations  on  the  ridges  and  surface  wash  on  the 
slopes  and  in  the  valleys.  Finally,  however,  they  are  either  trans- 
ported down  the  streams  or  lodge  in  the  sand  hills,  where  they  are 
held  by  the  vegetation. 

The  mantle  of  unconsolidated  detritus  apparently  dates  back  to 
the  time  when  the  region  was  occupied  by  i)rimitive  horses  and 
elephants,  and  accordingly  it  is  in  part  early  Pleistocene.  The  mate- 
rial at  the  places  where  these  fossils  have  been  found  is,  however,  not 
essentially  different  from  that  which  has  but  recently  been  deposited. 
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Accordingly,  no  attempt  is  made  to  classify  these  deposits.  More- 
over, their  thickness  is  exceedingly  variable  and  is  frequentlj'  dis- 
guised by  the  even  covering  of  sod.  They  range  from  a  thin  veneer 
of  clay  to  beds  of  slope  wash  as  mnch  as  50  feet  thick.  The  accumu- 
lations of  sand  at  some  of  the  localities  mapped  as  dunes  rise  fully  100 
feet  above  the  general  level  of  the  older  formations. 

AUiivium. — The  only  area  in  which  alluvium  is  shown  on  the 
ac^companying  map  is  the  recent  flood  plain  of  Platte  River.  The 
deposit  consists  of  silt  and  the  sediment  from  the  stream,  with  which 
is  mingled  considerable  gravel.  Where  the  river  enters  the  Patrick 
quadrangle  through  the  narrows  the  valley  floor  is  about  a  mile  wide. 
Below  this  point  it  is  not  restricted  by  bluffs.  In  the  vicinity  of  the 
P.  F.  ranch  and  Torrington  it  is  about  3  miles  wide.  The  channel  of 
the  Platte  is  broad  and  is  occupied  by  sand  bars  and  islands,  and 
evidently  has  shifted  frequently.  The  alluvial  deposits  do  not  differ 
in  any  way  from  the  material  now  carried  by  the  river.  Although 
they  are  loose,  and  frequently  sandy  and  gravelly,  they  are  relatively 
fertile  and  furnish  the  most  valuable  agricultural  lands  because  of 
their  proximity  to  the  source  of  water  for  irrigation.  Nearly  all  of 
this  land  is  now  under  irrigation  ditches. 

It  might  seem  that  the  larger  streams  tributary  to  the  Platte  would 
be  bordered  by  alluvium.  No  such  deposits  have  been  mapi)ed,  and 
it  is  questionable  whether  they  should  be  distinguished,  for  the  reason 
that  the  streams  are  not  bordered  by  true  flood-plain  deposits.  They 
flow  only  in  certain  seasons  of  the  year,  and  when  they  carry  their 
largest  volume  of  water  the  material  transported  is  that  which  is 
washed  from  the  slopes  by  the  cloudbursts  and  hea\'y  rainfall,  and 
consists  of  the  loose  sand  and  clay  which  are  described  above  as  eolian 
and  creep  deposits  and  surface  wash.  Moreover,  along  the  vallej's  of 
these  streams  the  country  rock  is  exposed  at  many  places  within  their 
channels. 

Stream  gravels  from  outside  areas. — Except  in  the  case  of  the  Platle 
River,  which  has  its  source  in  the  mountains,  the  streams  do  not  carry 
a  large  amount  of  gravel.  When  the  Platte  is  at  low  stages  its  bed 
not  uncommonly  appears  to  be  paved  with  cobblestones.  These  pel)- 
bles  and  l)owlders,  on  examination,  are  found  to  represent  a  great 
variety  of  rocks  such  as  are  found  in  the  mountains  to  the  W€«t. 
No  doubt  when  the  river  flowed  at  former  grades  it  transjKjrted  these 
materials  and  deposited  them  in  terraces.  At  some  places  the  river 
terrace  gravels  may  be  seen  covering  the  surface,  but  usually  they 
have  been  transported  by  the  erosion  of  sand  and  clay  and  gra vital ive 
action,  so  that  the  terrace  feature  is  obscured.  Moreover,  there  an* 
other  gravels  which  are  not  unlike  them,  and  it  is  therefore  difficult 
to  distinguish  the  river  gravels  as  a  distinct  class  of  deposits. 

Stream  gravels  of  local  origin. — The  conglomerate  beds  which  occnr 
at  the  base  of  the  Arikaree  and  localh'  at  higher  horizons  within  that  i 
formation  have  already  been  described.     Tlie  gravels  which  consti 
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tute  them  are  not  unlike  the  gravels  which  have  been  transported  from 
the  Rocky  Mountain  region,  and  upon  the  disintegration  of  the  con- 
glomerate they  are  transported  by  the  streams  and  distributed  along 
the  valleys  tributary  to  the  Platte,  so  that  they  blend  with  the  gravels 
of  Platte  River.  Evidently  they  were  derived  from  about  the  same 
classes  of  rocks,  and  possibly  from  the  same  general  area  in  the  Rocky 
Mountains.  The  conglomerates  which  are  now  present  and  exposed 
within  the  quadrangles  may  readily  be  seen  to  be  the  source  of  these 
gravels.  The  gravels,  however,  have  a  wider  extent  than  is  consist- 
ent with  their  derivation  from  the  areas  within  which  the  conglom- 
erates are  now  found.  In  the  absence  of  any  other  source  for  the 
stream  gravels  it  is  natural  to  conclude  that  they  indicate  a  former 
wider  ext-ension  and  occurrence  of  the  conglomerate  beds.  It  is  alto- 
gether probable  that  the  exposures  which  have  been  referred  to  as 
basal  beds  of  the  Arikaree  w^ere  continuous  between  the  areas  where 
they  are  now  found  in  place,  and  the  breaking  down  of  such  a  deposit 
would  have  furnished  a  large  quantity  of  bowlders  and  gravel. 

In  the  valley  of  Horse  Creek  and  its  former  extension  into  Pumpkin 
Creek  there  are  stream  gravels  which  do  not  seem  to  have  been 
derived  from  conglomerate  beds  within  the  area  here  devscribed.  On 
the  general  map  it  will  be  seen  that  the  drainage  of  Horse  Creek 
heads  at  the  base  of  the  Laramie  Mountains,  and  it  is  not  improbable 
that  the  gravels  which  occur  along  its  valleys  are  derived  from  locali- 
ties near  its  source.  In  that  case  they  would  sustain  the  same  rela- 
tion to  this  area  which  the  Platte  River  gravels  sustain,  and  by  their 
occurrence  in  terraces  they  would  indicate  the  former  grades  of  the 
streams. 

Terrace  gravels  from  disintegration  in  place, — Adjacent  to  the  beds 
of  conglomerate  there  are  gravel  terraces  which  in  certain  localities 
have  a  considerable  extent.  They  have  originated  through  the 
breaking  down  of  the  conglomerate,  and  retain  their  form  because 
the  gravels  make  a  protecting  mantle.  The  best  example  of  this 
occurrence  of  gravel  terraces  is  on  the  point  or  divide  between  the 
lower  part  of  Rawhide  Creek  and  the  Platte  River.  The  source  of 
the  gravels  may  be  seen  in  a  ledge  which  is  conspicuous  to  the  west 
of  the  terrace  and  which  occurs  somewhat  higher.  Another  example 
of  this  class  of  gravel  terrace  may  be  seen  south  of  the  Platte,  on 
the  high  point  to  the  east  of  the  conglomerate  beds  which  occur  in 
the  southeast  corner  of  the  Patrick  quadrangle. 

Where  the  conglomerates  have  been  so  largely  removed  that  the 
relation  between  the  gravels  and  the  original  beds  is  not  clearly  trace- 
able,  this  type  of  deposit  is  not  so  readily  distinguished.  Moreover, 
when  there  has  been  a  sufficient  period  of  erosion  to  accomplish  this 
removal,  the  gravels  on  the  terraces  have  likewise  suffered  gravita- 
tive  action,  and  occur  as  an  indefinite  deposit  blending  with  the  stream 
gravels  and  the  detritus  of  the  valley  slopes.     Accordingly  there  are 
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localities  in  which  the  stream  gravels  and  the  terrace  gravels  are  in- 
distinguishable. 

Sand  hills  or  dunes. — There  is  more  or  less  sand  and  wind-blown 
material  distributed  over  nearly  the  entire  area  which  is  here  dis- 
cussed. The  source  of  the  wind-blown  sand  is  principally  the  Arikaree 
formation,  which  consists  of  sand  only  slightly  cemented,  and  which 
upon  weathering  disintegrates  into  easily  -  transported  material. 
Within  the  area  designated  as  sand  hills  on  the  map  this  drifting 
material  has  accumulated  into  dunes.  Some  of  the  sand  hills  are 
sodded  over  and  may  be  spoken  of  as  inactive.  In  others  the  sand 
is  constantly  shifting.  When  for  any  reason  the  sod  on  a  sand  hill 
is  removed  or  broken,  the  hill  immediately  begins  to  change  its  fonn 
and  shift  its  position  according  to  the  direction  of  the  wind.  In 
Nebraska  the  sand  hills  are  much  more  extensive  than  in  Wyoming. 
Those  which  are  seen  in  the  Patrick  quadrangle  are  at  the  western 
end  of  what  is  known  as  the  great  sand-hill  area  in  Nebraska. 
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Fig.  2.— Sketch  showing  the  west  end  of  Goshen  Hole,  the  Goshen  Hole  escarpment  and  the 

Laramie  Mountains  in  the  distance. 

A  considerable  portion  of  the  sand  which  forms  dry  bars  in  the 
Platte  River  is  blown  onto  the  upland.  In  this  way  the  material 
transported  into  the  area  by  that  stream  is  contributed  to  the  surficial 
deposits  during  the  dry  season.  The  sand  hills  north  of  Torrington 
and  Pratt  mav  be  in  part  the  result  of  this  action. 

SURFACE  FEATURES. 

General  relations  and  elevations. — The  region  is  a  portion  of  the 
Great  Plains  plateau,  which  extends  from  the  Rocky  Mountains  east- 
ward, sloping  gradually  toward  the  Mississippi  Valley.  The  Laramie 
Mountains  lie  40  miles  west  of  the  border  of  the  area  described,  and 
on  a  clear  day  Laramie  Peak  and  some  of  the  lesser  peaks  are  visible 
on  the  horizon  (see  fig.  2).  To  the  northwest,  and  but  a  «hort.  dis- 
tance from  the  Patrick  quadrangle,  are  the  Hartville  Hills  and  the 
lone  point  known  as  Rawhide  Butte.  The  elevations  within  the 
quadrangles  vary  from  3,920  feet  in  tlie  river  valleys  to  5,300  feet  on 
the  highest  points. 


T  OF  ROCKS,  EAST  OF  SNOWS  RANCH. 


h.    GRAVEL  TERI 


ADAM8.]  SURFACE    FEATURES.  23 

Goshen  Hole  escarpment, — The  formations  which  outcrop  within  the 
area  consist  largely  of  clays  and  sandstones  which  yield  readily  to 
erosion,  and  in  some  cases  have  the  peculiarity  of  forming  nearh' ver- 
tical walls.  A  conspicuous  feature  of  the  region  is  an  escarpment 
which  foi-ms  the  western  border  of  Goshen  Hole.  (See  PL  I. )  It  is  rep- 
resented moi'e  or  less  regularly  to  the  north  of  the  Platte  in  the  bluffs 
which  extend  from  the  vicinity  of  the  Narrows,  below  Fort  Laramie, 
in  an  irregular  line  north  of  Snow's  ranch  and  Sturdivant's  ranch. 
Bear  Creek  Mountain  and  66  Mountain  (see  Pis.  V,  A  and  IX,  A),  in 
the  southeastern  part  of  the  area  mapped,  are  isolated  portions  of  this 
escarpment,  which  is  found  continuous  again  from  the  southeast 
corner  of  the  Goshen  Hole  quadrangle  into  Nebraska.  This  escarp- 
ment may  be  regarded  as  separating  the  lowland  from  the  upland. 

Upland. — Previous  to  the  development  of  the  present  stream  val- 
leys and  basins  the  country  evidently  was  a  nearly  smooth  plain. 
Evidences  of  this  are  seen  in  the  nearly  even  elevation  of  the  higher 
tables  and  escai-pments,  which  have  a  slight  eastward  slope.  The 
grade  of  the  original  plain  is  the  gradual  slope  from  the  mountains 
toward  the  Mississippi  Valle5\  Considered  with  respect  to  its  physi- 
ographic relations,  it  is  a  portion  of  what  is  denominated  the  Great 
Plains  plateau.  It  was  formed  in  Tertiary  time  b}'  the  deposition  of 
sediments  in  broad,  apron-like  sheets  spread  eastward  from  the 
mountains.  It  has  been  largely  preserved  to  the  present  time,  and 
the  undissected  areas  form  the  High  Plains.  They  constitute  the 
upland  of  the  area  here  discussed. 

Lawland. — Along  the  Platte  Valley,  where  there  are  a  number  of 
small  streams  which  have  a  grade  dependent  upon  that  of  the  Platte 
River  and  reaching  up  the  larger  tributaries  for  a  considerable  dis- 
tance, a  lowland  has  been  developed,  which  is  gradually  being  extended 
as  the  escarpments  recede  and  the  isolated  hills  are  removed  by  ero- 
sion. Goshen  Hole,  tlie  name  of  wliich  is  unfortunately  suggestive 
of  an  inclosed  basin,  is  a  portion  of  this  lowland  plain  which  is  open 
eastward  to  the  valleys  of  the  Platte  and  Horse  Creek.  Its  western 
rim  is  the  escarpment  which  has  been  already  referred  to  as  marking 
the  line  between  the  general  upland  and  lowland. 

The  origin  of  the  Goshen  Hole  lowland  appears  to  have  been  due 
to  the  fact  that  the  Brule  clay,  which  is  found  throughout  the  region, 
is  readily  eroded  when  once  the  protecting  covering  of  the  Arikaree 
sands  is  removed.  This  process  is  hastened  by  the  issuance  of  ground 
water  as  a  seepage  flow  and  as  springs  at  the  line  of  contact  between 
the  two  formations.  At  this  horizon  erosion  progresses  by  sapping, 
which  undermines  the  cliffs  and  causes  the  escarpment  to  retreat. 
The  western  limit  of  the  lowland  along  the  Platte  River  is  practically 
at  the  Narrows,  a  few  miles  below  the  point  where  the  Laramie  River 
enters  the  Platte,  on  the  western  border  of  the  Patrick  quadrangle. 
At  this  place  the  contact  between  the  Brule  and  the  Arikaree  is  at 
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the  level  of  the  river.  Along  Raw- 
hide Creek  the  limit  of  the  lowland  is 
similarly  at  this  line  of  contact  north 
of  Snow's  ranch.  Where  the  Goshen 
Hole  escarpment  is  well  developed  the 
contact  between  the  two  formations 
occurs  in  its  face,  as  at  the  Point  of 
Rocks,  east  of  Snow's  ranch  and  the 
hills  north  of  Sturdivant's  ranch.  In 
Nebraska  north  of  the  Platte  River  the 
escarpment  is  not  conspicuous  except 
at  a  few  points. 

The  principal  cause  of  the  escarp- 
ment being  best  defined  at  the  western 
border  of  Goshen  Hole  is  the  fact  that 
practically  no  streams  enter  the  low- 
land from  that  side.  Upon  examining 
the  general  map  it  will  be  seen  that  the 
drainage  which  flows  eastward  from 
the  Laramie  Mountains  north  of  Bear 
Creek  is  diverted  into  the  Laramie 
River  by  Chugwater  Creek,  which  has 
a  northerly  course  west  of  Gk)shen 
Hole.  The  Goshen  Hole  eseai-pment 
has  accordingly  not  been  broken  by 
streams,  but  has  retreated  as  the  re- 
sult of  the  sapping  at  its  base  by  the 
headwaters  of  the  minor  drainage. 

In  the  southwestern  part  of  the 
Goshen  Hole  quadrangle  there  is  a 
gradually  eastward-sloping  surface 
which  corresponds  to  a  former  grade 
of  the  streams,  so  that  the  escarpment 
is  not  clearly  developed  along  Bear 
Creek  and  Horse  Creek,  but  at  many 
places  the  cont-act  between  the  forma- 
tions is  beginning  to  appear  in  the 
more  recently  developed  breaks  and 
bluffs.  Following  the  escarpment 
which  borders  the  lowland  eastward 
along  Pumpkin  Creek,  we  find  the 
Ogallala  formation  occurring  at  its 
summit,  the  contact  between  the 
Ogallala  and  Arikaree  falling  in  the 
face  of  the  escarpment  well  toward 
its  upper  part.  While  the  presence  of 
the  lowland   is  here  also   dependent 
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uix)n  the  occurrence  of  the  easily  eroded  Brule  clays,  the  development 
of  the  escarpment  is  to  some  extent  also  the  result  of  the  character  of 
the  Ogallala,  which,  like  the  Arikaree,  acts  as  a  capping  and  protect- 
ing member  to  the  clays.  A  short  distance  east  of  the  junction  of 
Pumpkin  Creek  with  the  Platte  the  Goshen  Hole  lowland  loses  its 
importance  and  blends  with  and  becomes  simply  the  Platte  Valley. 
In  this  portion  the  Arikaree  formation  is  absent,  and  the  Brule  and 
Ogallala  are  the  formations  into  which  the  streams  have  cut  their 
valleys.  The  channel  of  the  Platte  does  not  lie  so  much  below  the 
contact  between  the  formations  as  it  does  in  the  Goshen  Hole  country, 
and  this,  together  with  the  absence  of  the  Arikaree,  probably  accounts 
for  the  topographic  forms  being  of  less  pronounced  character.  The 
floor  of  the  Goshen  Hole  lowland  is  very  largely  the  Brule  clay,  but 
at  certain  points  along  the  Platte  and  in  Goshen  Hole  proper  erosion 
has  exposed  the  underlying  formations,  which  are  the  Chadron  and 
the  Laramie. 

The  forms  of  relief  which  are  conspicuous  within  the  area  of  the 
lowland  are  the  so-called  mountains  and  small  mesas  or  table-lands 
that  are  left  as  remnants  of  the  upland  which  once  extended  in  a 
narrow  tongue  between  the  North  Platte  River  and  the  former  Horae 
Creek-Pumpkin  Creek  Valley  *  (see  fig.  3).  Eagle  Rock,  66  Mountain, 
Eagle  Nest,  and  the  very  irregular  mountains  in  Scotts  Bluff  County, 
Nebraska,  of  which  Scotts  Bluff  is  a  part,  are  what  now  remains  of  this 
tongue.  With  the  extension  of  the  lowlands  back  from  the  streams 
this  divide  was  gradually  dissected  until  the  drainage  of  the  southern 
valley  was  diverted  through  the  gap  between  Bear  Creek  Mountain 
and  66  Mountain,  following  the  course  of  what  is  now  Horse  Creek. 
Since  the  time  of  this  capture,  which  deprived  Pumpkin  Creek  of  the 
larger  portion  of  the  water  that  it  received  from  the  west,  its  tribu- 
taries in  the  vicinity  of  66  Mountain,  which  received  the  run-off  water, 
have  become  relatively  more  conspicuous  than  the  old  channel,  which 
may  now  be  found  indistinctly  marked  in  the  nearly  level  country 
lying  to  the  east  of  the  bend  of  Horse  Creek,  at  the  point  where  that 
stream  was  diverted  to  the  north. 

WATER  SUPPIiY. 

Streams. — The  streams  of  the  area  flow  in  a  generally  eastward 
direction  and  are  all  tributary  to  the  North  Platte,  which  has  a  south- 
easterly  course  through  the  southwestern  part  of  the  Patrick  quad- 
rangle and  the  northeast  corner  of  the  Goshen  Hole  quadrangle.  The 
region  is  one  in  which  the  rainfall  is  limited.  With  the  exception  of 
the  larger  streams  the  channels  are  dry  throughout  most  of  the  year. 
The  North  Platte,  having  its  source  in  the  mountains  of  Colorado  and 
receiving  large  tributaries  in  Wyoming,  which  are  fed  by  the  melting 


*The  North  Platte  was  considered  by  Darton  (Nineteenth  Ann.  Rept.,  Pt.  IV,  p.  729)  as  hav- 
ing at  one  time  flowed  through  the  valley  of  Pumpkin  Ci^eek.  A  study  of  this  area  lying  to  the 
west,  which  he  did  not  visit.  Justifies  the  explanation  above  given  and  accordingly  accounts  for 
the  nature  of  the  Pumpkin  Valley,  independent  of  such  a  hypothesis. 
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snows,  is  perennial  and  of  the  greatest  importance  as  a  source  of 
water  supply.  The  next  largest  stream  is  Horse  Creek,  which  enters 
the  southeast  corner  of  the  Goshen  Hole  quadrangle,  then  flows  north- 
ward through  its  middle  portion,  and  thence  eastward  to  the  Platte, 
which  it  joins  a  short  distance  beyond  the  border  of  the  area  in 
Nebraska.  Its  principal  tributary  is  Bear  Creek,  which  is  of  nearly 
equal  importance  to  the  point  of  its  junction  with  Horse  Creek. 

These  streams  head  in  the  foothills  of  the  southern  extension  of  the 
Laramie  Mountains,  and  have  long,  narrow  drainage  basins.  They 
flow  throughout  the  year,  although  in  places,  as  a  result  of  the  diver- 
sion of  water  for  irrigation  and  the  disappearance  of  the  remain- 
ing small  flow  in  the  gravels  and  sands,  their  channels  are  sometimes 
nearlj"  dry.  Some  of  the  shorter  streams  which  are  fed  by  springs 
and  seeps  and  flow  for  a  short  portion  of  their  course  during  the  dry 
season  are  Stinking  Water,  Spring  Branch,  and  Big  Lone  Tree  Creek. 
Their  courses  are  indistinct,  owing  to  the  fact  that  they  soon  sink 
into  the  surficial  sands  which  fill  the  lower  portions  of  their  channels. 

Fox  Creek  and  Little  Horse  Creek  receive  their  waters  from  springs, 
but,  having  longer  courses  and  draining  larger  basins,  are  almost 
constant  in  their  flow,  although  supplying  but  a  limited  amount  of 
water.  In  Goshen  Hole,  as  it  is  usually  limited,  there  are  no  i)eren- 
nial  streams.  Cherry  Creek,  Box  Elder  Creek,  and  Corn  Creek  are 
represented  on  the  map  as  intermittent  streams.  During  a  season  of 
heavy  rains  or  cloudbursts  the  run-off  water  spreads  in  a  broad  sheet 
along  the  line  of  their  indistinct  channels  and  for  some  time  after 
stands  in  long  pools.  In  the  dry  seasons  they  contain  a  limited 
amount  of  water  in  the  canyons  at  their  heads,  which  is  supplied  by 
springs.  The  larger  number  of  ponds,  or  water  holes  as  thej'  are 
commonly  called,  which  are  found  in  Goshen  Hole  act  as  natural 
catchment  basins  into  which  the  run-off  water  of  the  higher  lands 
drains  and  remains  throughout  most  of  the  year.  A  careful  survey 
of  the  countr}'  adjacent  to  them  sliows  that  they  have  a  relation  to 
thfe  indistinct  drainage  system  which  exists  in  the  low  but  very  irreg- 
ular relief.  The  origin  of  these  ponds  or  basins  will  be  discussed 
later  in  this  paper.  In  the  Patrick  quadrangle  Rawhide  Creek  is 
a  perennial  stream  in  its  upper  portion,  where  its  valley  is  confined 
between  relatively  regular  bluffs.  It  has  a  number  of  small  tributa- 
ries which  are  fed  by  springs  and  along  which  water  holes  and  small 
channels  are  found.  Along  the  lower  portion  of  Rawhide  Creek  the 
country  is  nearly  level  and  the  water  sinks  into  the  surficial  sands 
and  gravels  except  during  flood  times.  In  the  vicinity  of  Spoon  Butte 
there  are  springs  which  form  the  head  of  Sheep  Creek.  Along:  the 
upper  part  of  this  stream  there  are  some  short  tributaries  which  art* 
likewise  fed  by  springs,  and  there  is  a  limited  amount  of  water  pres- 
ent even  during  the  dry  seasons.  But  where  Sheep  Creek  has  a  broad 
vallej'  it  is  dry  for  long  stretches  except  during  heavy  rains.  The 
water  which  is  present  rises  as  springs  from  the  underflow  along  the 
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channel.  The  lower  portion  of  its  course,  in  the  southeast  corner  of 
Patrick  quadrangle,  is  blocked  by  a  range  of  sand  hills,  and  the 
water  disappears  under  them  in  what  is  known  as  the  sinks  of  Sheep 
Creek.  Farther  on  the  channel  is  again  distinct  and  some  water 
stands  in  it  even  in  the  dry  season. 

From  the  foregoing  account  it  will  be  seen  that  the  country  is  one 
in  which  stream  wat^r  is  a  limited  resource  and  is  of  great  importance 
for  the  purpose  of  irrigation  as  well  as  in  supporting  the  grazing 
industry. 

Springs, — The  principal  horizon  at  which  springs  occur  is  the  con- 
tact between  the  Brule  clay  and  the  Arikaree  formation.  The  Arik- 
aree  consists  largely  of  sands,  through  which  the  water  falling  on  it 
percolates  until  it  reaches  the  underlying  clay.  This  clay  is  fine 
grained  and  homogeneous  and  is  practically^  impervious.  As  a 
result,  where  the  contact  between  the  clay  and  the  overlying  Arikaree 
is  exposed  the  ground  water  finds  issuance  in  case  the  dip  is  such  as 
to  bring  it  to  that  point.  There  does  not  appear  to  be  a  very  large 
supply  of  ground  water  in  any  of  the  formations.  This  is  probably 
due  to  the  fact  that  the  country  is  in  the  semiarid  region  and  the 
rainfall  occurs  at  irregular  intervals  and  often  in  the  nature  of  cloud- 
bursts, so  that  it  is  carried  away  as  run-off  water  by  streams. 

Although  there  are  many  springs  at  the  contact  above  mentioned, 
they  are  not  strong.  In  many  cases  the  ground  water  is  only  suffi- 
cient to  keep  the  upper  surface  of  the  clay  moistened.  Along  the 
face  of  the  escarpments  the  line  of  issuance  is  marked  by  a  darker 
color,  resulting  from  the  presence  of  water  in  the  clay,  and  where 
there  is  vegetation  it  is  more  luxuriant.  At  the  heads  of  the  gulches 
and  small  canyons  the  water  from  the  springs,  following  under  the 
talus  of  the  slopes,  usually  unites  to  form  a  stream  for  a  short  distance. 
These  localities  are  frequented  by  cattle  and  have  been  taken  advan- 
tage of  for  home  ranches  by  the  stockmen.  The  supply  from  such 
springs  is  very  limited,  and  the  water  usually  sinks  into  the  sands  of  the 
stream  bed  in  a  relatively  short  distance.  Examples  of  this  type  of 
spring  may  be  found  at  the  head  of  Stinking  Water  Creek,  the  spring 
branches  south  of  Gordon's  ranch,  the  spring  branch  southwest  of 
Meriden  post-office.  Fox  Creek,  Big  Lone  Tree  Creek,  the  State  Line 
Springs  on  66  Mountain,  and  the  tributaries  of  Sheep  Creek  north  of 
Sturdivant's  ranch. 

Within  the  area  of  the  Arikaree  formation  there  are  a  number  of 
places  at  which  springs  occur.  These  do  not  appear  to  issue  at  any 
particular  horizon,  and  in  many  cases  are  simply  the  reappearance  of 
the  seepage  water  which  follows  along  the  valleys  under  the  sand. 
Such  springs  are  found  on  Red  Cloud  Slough,  J.  M.  Creek,  and  the 
head  of  Sheep  Creek  north  of  Spoon  Butte. 

Hawk  Springs,  at  the  west  end  of  66  Mountain,  is  perhaps  the  largest 
so-called  spring  in  the  Goshen  Hole  country.  At  this  locality  the 
ground  is  seepy,  and  the  water  rises  at  a  number  of  places.     It  has 
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b^n  dammed  iu  so  as  to  form  a  small  pond,  and  an  irrigation  dit-eh 
has  been  constructed  to  carry  the  flow  onto  pasture  lands.  The  source 
of  the  water  can  not  be  definitely  determined.  From  examination  of 
the  valley  of  Horae  Creek,  farther  south,  and  a  study  of  the  wells 
adjacent  to  it,  it  appears  that  a  considerable  quantity  of  ground 
water  passes  laterally  from  the  creek  into  gravels  and  sands,  and  it  is  not 
improbable  that  Hawk  Springs  is  the  point  of  issuance  of  this  water, 
which  follows  a  natural  channel  now  obscured  by  surficial  material. 

Ponds. — Within  the  area  of  Goshen  Hole  ther^  are  many  shallow 
ponds,  in  a  large  number  of  which  water  stands  nearly  all  the  year. 
These  ponds  are  commonly  spoken  of  as  water  holes  (see  PI.  X,  B), 
They  are  usually  shallow,  seldom  being  over  2  or  3  feet  in  depth. 
Their  bottoms  ai*e  filled  with  mud,  which  is  tramped  up  by  the  cattle, 
and  when  the  water  evaporates  it  leaves  a  mire  in  which  cattle  some- 
times stick  fast. 

The  water  holes  occur  in  moderate  depressions  which  have  a  rela- 
tion to  the  lines  of  drainage.  These  depressions,  however,  are  not 
infrequently  20  feet  below  the  grade  of  the  channel.  Careful  instm* 
mental  surveys  are  required  in  some  places  to  determine  in  what 
direction  water  would  flow  in  case  of  flood,  since  the  relief  is  very 
irregular,  and  no  definite  drainage  system  can  be  made  out  by  study- 
ing channels.  The  origin  of  the  ponds  or  water  holes  is  a  question 
of  considerable  interest.  They  appear  to  have  been  produced  in  the 
following  ways: 

In  times  of  flood  the  water  carries  a  heavy  load  of  sediment.  This 
sediment,  together  with  the  debris  of  the  vegetation,  finds  lodgment 
in  the  greasewood  and  sagebrush  along  the  streams,  and  causes  a 
slight  damming  of  the  channel.  In  this  way  the  water  courses  are 
ponded.  After  the  run-off  water  has  ceased  to  flow  the  ponds  are 
frequented  by  cattle,  which  tramp  the  mud  and  puddle  it  so  that  it 
holds  water  much  better  the  second  time  that  it  is  filled.  The  cattle 
in  going  away  carry  a  considerable  quantity  of  the  mud  on  their  feet, 
and  by  tramping  form  an  irregular  rim  at  the  border  of  the  water. 

Another  cause  of  the  ponding  of  the  channels  is  due  to  the  fact  that 
when  a  stream  enters  at  right  angles  to  the  channel  its  sediments  form 
an  alluvial  fan.  In  case  of  heavy  rainfall  the  sand  from  a  slope  down 
which  a  stream  flows  with  considerable  velocity  is  carried  and  depos- 
ited as  a  barrier  across  the  channel.  Sometimes  a  trail  crossing  a 
stream  breaks  the  sod,  so  that  a  quantity  of  sand  suflBcient  to  obstmet 
the  channel  is  brought  down  during  a  heavy  rain.  Examples  of  pond- 
ing of  this  kind  may  be  seen  in  many  of  the  streams,  particularly  in 
the  area  of  the  Arikaree  formation,  which  consists  largely  of  sand. 

Another  probable  method  of  ponding  is  by  solution.  The  water 
along  the  stream  channels  sinks  into  the  ground  at  certain  places  and 
in  percolating  carries  with  it  materials  in  solution,  so  that  a  depres- 
sion is  formed  where  this  process  continues  for  a  long  time.  Locali- 
ties at  which  this  would  naturally  take  place  are  where  the  under- 
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lying  formations  are  porous  and  capable  of  carrying  a  large  quantity 
of  ground  water.  The  sinks  which  originate  in  this  way  are  readily 
transformed  into  water  holes  when  silted  up  with  fine  clay. 

The  wind  which  carries  away  the  sand  and  loose  clf-y  from  the 
margins  of  the  water  holes  is  also  an  agency  in  producing  depressions. 
For  a  considerable  distance  around  the  standing  water  the  ground  is 
made  bare  by  the  tramping  of  the  cattle,  and  the  grass  is  either  grazed 
off  by  the  herds  or  cut  down  by  the  prairie  dogs,  which  have  their 
towns  near  by.  The  wind  carries  away  all  the  loosened  material,  and 
in  the  course  of  time  is  undoubtedly  a  conspicuous  factor  in  deepen- 
ing the  depression.  Where  the  surface  formation  is  of  a  sandy  nature 
and  has  beneath  it  a  clay,  the  action  of  the  wind  is  undoubtedly  suffi- 
cient to  blow  out  a  considerable  basin,  and  when  the  sand  is  carried 
away  down  to  the  depth  at  which  the  clay  occurs  the  conditions  are 
supplied  for  a  pond,  when  there  is  any  large  amount  of  rainfall. 
Within  the  area  of  Goshen  Hole  there  is  nearly  everywhere  present 
a  considerable  amount  of  surficial  material,  which  is  largely  sand. 
Blowouts,  as  they  are  called,  which  have  a  depth  of  10  to  15  feet,  are 
not  unusual.  The  bottoms  of  these  are  usually  the  clays  or  undis- 
turbed and  original  formations,  which  are  relatively  impervious  to 
water.  It  is  probable  that  the  alignment  of  some  of  the  water  holes 
which  seems  to  indicate  a  former  channel  may  be  the  result  of  the 
direction  of  the  wind,  which  has  produced  a  number  of  blowouts  at 
a  locality  where,  for  some  reason,  the  sod  has  been  removed  and 
deflation  rendered  possible. 

Perhaps  the  most  common  cause  of  ponding  of  stream  channels 
within  this  area  is  the  drifting  of  sand.  The  most  notable  example 
of  it  may  be  seen  on  Sheep  Creek,  where  the  vallej^  is  crossed  by  a 
high  range  of  sand  hills.  Above  the  barrier  of  sand  the  water  disap- 
pears in  what  is  known  as  the  sinks  of  Sheep  Creek.  At  this  place 
the  stream  sinks  into  the  sand  and  appears  lower  in  the  valley,  where 
the  channel  is  unobstructed.  The  sand  hills  at  the  sinks  of  Sheep 
Creek,  however,  do  not  cause  a  permanent  ponding  of  water,  because 
they  are  porous  and  the  basin  has  not  become  silted  up  with  clay  so 
as  to  hold  the  water.  The  drifting  of  the  sand  occurs  on  a  smaller 
scale  at  many  places  in  the  area  of  the  Goshen  Hole.  When  once  the 
barrier  of  sand  accumulates  across  a  line  of  drainage  it  may  become 
sodded  over,  and  where  the  relief  is  low  the  lines  of  drainage  soon 
become  obscured. 

WeUs. — Inasmuch  as  the  settlements  have  usually  been  made  near 
running  water  or  springs,  the  wells  that  have  been  dug  have  mostly 
been  shallow  ones  and  obtain  the  ground  water  which  is  found  along 
the  valleys  of  the  streams.  Lately,  however,  settlers  on  the  upland 
have  dug  wells  for  domestic  use,  and  deep  wells  have  been  drilled  in 
order  to  supply  stock  water. 

In  the  southeast  corner  of  the  Goshen  Hole  quadrangle,  on  the  high 
land,  the  depth  to  water  is  practically  the  distance  which  must  be 
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drilled  in  penetrating  from  the  surface  to  the  level  of  the  Brule  clay. 
The  wells  in  this  locality  are  reported  to  be  from  220  to  300  feet  in 
depth.  In  the  northern  part  of  the  Patrick  quadrangle,  in  the  vicinity 
of  Lone  Sand  Hill,  deep  wells  have  been  drilled  to  obtain  water  for 
cattle,  and  they  reach  a  depth  of  from  180  to  250  feet.  Inasmuch  as 
this  locality  is  a  considerable  distance  from  any  known  outcrop  of  the 
Brule  clay  and  the  information  as  to  what  was  passed  through  in 
drilling  is  not  very  definite,  it  can  not  be  determined  with  certainty 
whether  these  wells  I'each  the  line  of  contact  between  the  Arikaree 
and  Brule  clay.  The  probability  is,  however,  that  this  is  the  case, 
since  the  Arikaree  is  seldom  found  to  contain  much  water,  and  the 
wells  are  not  exhausted  when  pumped  steadilj'^  by  means  of  wnndmills. 

In  the  portion  of  the  area  here  discussed  in  which  the  surficial 
materials  overlying  the  Brule  clay  have  a  considerable  thickness, 
shallow  wells  have  been  found  where  there  are  IocaI  basins  of  water 
held  by  the  irregular  surface  of  the  clay.  Examples  of  wells  of  this 
class  may  be  found  east  of  La  Grange,  on  the  relatively  level  country 
south  of  66  Mountain.  They  have  a  depth  of  from  20  to  75  feet, 
some  of  the  deeper  ones  apparently  having  penetrated  a  considerable 
distance  into  the  clav. 

Within  the  area  of  Goshen  Hole  where  the  Ci'etaceous  formations 
outcrop  some  deep  wells  have  been  drilled  ^vith  the  hope  of  finding  a 
supply  of  water  for  cattle,  and  other  borings  have  been  made  in  pros- 
pecting for  coal  along  Horse  Creek.  In  all  these  cases  an  abundance 
of  water  has  been  found,  but  it  is  not  of  good  quality.  It  is  com- 
monly spoken  of  as  being  "alkali"  or  salty.  This  is  not  an  uncom- 
mon characteristic  of  the  water  in  the  Cretaceous  formations,  and 
indeed  of  large  areas  in  Wyoming  where  the  rocks  are  of  other  ages. 
The  source  of  the  mineral  salts  which  are  contained  in  the  water  is 
not  easily  explained.  Inasmuch  as  the  water  at  nearly  all  points  is 
equally  bad,  the  supposition  is  that  the  salts  are  diffused  throughout 
the  formation  and  may  be  an  orginal  constituent  deposited  at  the 
time  the  sediments  were  formed. 

Where  irrigation  is  carried  on  the  percolation  of  the  water  renders 
the  ground  springy  and  wells  are  sunk  only  a  few  feet.  The  water 
obtained  in  such  cases,  however,  is  not  of  good  quality,  inasmuch  as 
it  is  the  seepage  from  irrigation,  and  where  the  land  has  been  irri- 
gated for  a  number  of  years  it  is  apt  to  contain  mineral  salts  as  a 
result  of  the  long-continued  evaporation.  These  salts  are  usually 
spoken  of  as  '*  alkali."  They  are  in  reality  sodium  chloride  or  com- 
mon salt,  sodium  sulphate,  calcium  sulphate,  or  gypsum,  and  mag:iie- 
sium  sulphate,  together  with  certain  other  salts  in  smaller  quantities. 
They  have  the  property  of  making  the  water  hard  and  rendering  it 
undesirable  for  domestic  use. 

Artesian  wells, — Thus  far  no  artesian  wells  have  been  obtained 
within  the  Patrick  and  Goshen  Hole  quadrangles  which  are  indicative 
of  general  artesian  conditions.     In  prospecting  for  coal  along  Horse 
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Creek  some  of  the  wells  which  reach  a  considerable  depth  are  reported 
to  have  flowed  a  steady  stream,  but  these  wells,  inasmuch  as  the  water 
was  not  soft  and  fresh,  were  not  thought  worth  preserving.  Near 
Robb's  ranch  there  is  a  shallow  well,  generally  reported  to  be  from  20 
to  40  feet  deep,  which  flows  a  small  but  steady  stream.  It  is  not  cased 
up,  and  the  water  which  rises  in  it  forms  a  pool  a  few  feet  in  diameter, 
from  one  side  of  which  the  flow  escapes.  The  locality  is  frequented 
by  stock  as  a  watering  place.  Nothing  could  be  learned  concerning 
the  structure  of  the  formations  at  this  place  which  was  at  all  con- 
clusive. The  surficial  materials  are  extensive  in  this  locality,  and 
the  Brule  clay  apparently  underlies  them.  The  depth  of  the  well 
could  not  be  learned  with  certainty,  and  no  information  was  available 
as  to  what  was  passed  through  in  digging  it.  The  probability  is  that  the 
flow  comes  from  a  local  basin  in  which  the  ground  water  accumulates. 
As  to  the  existence  of  artesian  water  at  considerable  depths  in  this 
country,  it  may  be  well  to  state  that  in  case  it  should  be  found  in  the 
Cretaceous  it  would  probably  be  in  character  like  that  which  has  been 
described  from  the  wells  in  Goshen  Hole,  not  suitable  for  domestic  use 
and  only  fairly  acceptable  for  stock  water.  The  water  which  is  found 
in  deep  wells  drilled  on  the  upland  often  rises  for  a  considerable  dis- 
tance in  the  wells,  but  it  does  not  have  sufficient  head  to  flow,  and 
when  pumped  steadily  falls  lower,  so  that  it  is  necessary  to  pump 
from  the  bottom  of  the  well  in  nearly  every  case  where  a  large  supply 
is  needed.  The  quality  of  the  water  found  in  the  Tertiary  is  usually 
good,  although  not  always  abundant. 

IRRIGATION. 

The  irrigation  enterprises  in  the  Patrick  and  Goshen  Hole  quad- 
rangles comprise  a  large  number  of  ditches.  Some  of  them,  however, 
are  short.  This  is  particularly  true  of  those  which  derive  their  water 
from  the  small  streams.  Along  the  Platte  River  the  amount  of  water 
available  for  irrigation  purposes  is  more  abundant  and  the  canals  are 
wider  and  have  been  carried  for  several  miles.  The  bottom  land  of 
this  valley  includes  most  of  the  cultivated  tracts  and  is  at  present 
nearly  all  under  ditches.  The  canals  have  not  been  surveyed  in 
detail,  and  inasmuch  as  the  water  rights  have  not  been  adjudicated 
by  the  State,  the  flowage  and  capacity  of  many  of  them  is  not  a  matter 
of  record.  On  the  accompanying  map,  PL  VIII,  the  areas  which  are 
shown  as  cultivated  land  under  irrigation  are  those  which  were  noted 
and  mapped  by  Mr.  Ernest  F.  Burchard,  who  assisted  in  the  survey  of 
the  region.  Not  all  the  ditches  have  been  mapped,  since  some  of  them 
are  used  only  for  diverting  the  water  onto  meadow  and  pasture  lands. 
The  cultivated  area  under  any  ditch  varies  in  size  from  year  to  year 
with  the  condition  of  the  ditch  and  the  enterprise  of  the  farmer.  From 
time  to  time  contests  have  arisen  as  to  i^riority  of  rights,  and  because 
of  the  limited  amount  of  water  available  certain  canals  which  are  well 
located  have  been  abandoned.     In  some  cases  the  water  from  the 
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streams  is  utilized  by  ditelies  which  do  not  divert  it  onto  lands  thai 
can  be  economically  cultivated. 

Little  Horse  Creek  ditches. — ^Little  Horse  Creek  does  not  have 
very  large  amount  of  water  in  it,  except  at  flood  times,  but  its  usi 
flow  is  appropriated  bj^  small  ditches,  as  are  also  the  flows  from  sprii 
branches  in  its  valley.     The  ditches  which  divert  it  are  the  Springdal 
Ilerrick,  Gordon,  Lykens,  and  Hoyt. 

Horse  Creek  ditches, — The  vallej'^  of  Horse  Creek  for  a  consideral 
distance  in  the  area  here  discussed  is  narrow  and  somewhat  canyc 
like.     Ditches  have  been  constructed  along  this  portion  of  its  com 
but  practically  all  of  them  have  been  abandoned,  although  some] 
the  small  ones  are  used  for  irrigating  gardens  and  limited  mea< 
lands.     The  first  important  ditch  within  the  area  here  discussed! 
known  as  the  Code  ditch.     This  diverts  the  water  into  what  evidei 
was  formerly  a  valley  of  Horse  Creek  before  its  flow  was  capturedj 
Little  Horse  Creek.     This  valley  is  known  as  the  Big  Draw  and  hi 
gentle  grade,  so  that  the  water  is  economically  applied.     This  di 
is  so  situated  that  it  could  utilize  the  entire  flow  of  the  stream  at 
head  gate  except  at  flood  times.     By  constructing  reservoirs  a  coi 
erable  quantity  of  flood  water  might  be  stored. 

On  Horse  Creek,  in  the  vicinity  of  La  Grange  post-office,  the 
of  the  stream  is  considerable  at  practically  all  seasons  of  the 
and  is  utilized  by  the  La  Grange  ditches.     These  are  located  se^ 
miles  below  the  Code  ditch,  and  the  flow  of  the  stream  at  this 
is  considerably  increased  over  that  which  passes  the  head  gate  oi 
Code  ditch.     Below  the  La  Grange  ditch  the  T.  M.  Herrick  ditch 
some  others  are  so  situated  as  to  utilize  the  water  which  passes 
La  Grange.     A  small  ditch  has  recently  been  constructed  at 
Willows.     It  irrigates  a  narrow  tract  in  the  immediate  valley  of  j 
creek.     The  next  point  at  which  the  flow  is  available  for  irrigj 
purposes  is  near  the  State  line.     The  Lawrence  ditch,  which  has 
constructed  at  this  place,  is  provided  with  storage  reservoirs  and 
gates  a  considerable  tract.     There  is  in  addition,  a  short  disti 
below,  the  Brazil  and  Marsh  ditch,  which  is  connected  wdth  the 
rence,  and  the  Hockster,  Foster,  and  Roberts  ditches,  which  irri 
small  tracts. 

Bear  Creek  ditches. — The  valley  of  Bear  Creek,  where  it  is 
tracted  within  canyon-like  walls,  has  no  large  ditches.     At  m 
every  ranch  some  water  is  diverted  onto  narrow  meadow  lam 
garden  patches,  but  the  amount  irrigated  in  this  way  is  inconsi< 
ble.     These  ditches  are  not  shown  on  the  map.     To  the  wes 
Meriden  post-office  Spring  Branch  enters  Bear  Creek.     Its  floj 
utilized  by  the  Dater  ditch,  which  irrigates  only  a  few  acres, 
this  point  Bear  Creek  ditch  diverts  the  water  on  the  lands  i: 
vicinity  of  Meriden  post-office.     The  flow  of  the  stream  farther 
utilized  by  the  Vanwedel  and  Goshen  ditches. 

Fox  Creek  ditches. — This  stream  has  a  very  limited  flow,  bul 
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effort  has  been  made  to  utilize  it  by  the  Fox  Creek  and  Kessler  ditches. 
The  amount  of  water  is  sufficient  for  only  small  tracts.  Lands  onto 
which  it  is  diverted  are,  however,  favorably  situated. 

Rawhide  Creek  ditches. — Rawhide  Creek  has  too  limited  a  flow 
during  the  dry  season  to  justify  the  construction  of  large  ditches.  The 
Bartlett,  Patrick,  and  Snow  ditches  utilize  the  water  of  this  stream.  In 
addition  there  are  small  ones  which  divert  the  water  onto  meadow  lands. 

Platte  River  ditches. — On  the  north  side  of  the  Platte  River  the 
canals  which  have  been  constructed  from  the  vicinity  of  Fort  Laramie 


Fio.  4.— Map  showing  constructed  and  proposed  canals  along  North  Platte  Biver. 

eastward  are  the  Lucerne,  Torrington,  North  Platte,  and  Pratt.  The 
Farmers  canal  has  its  head  gate  at  the  eastern  border  of  the  area.  Its 
flow  is  utilized  principally  to  the  eastward  of  the  area  here  discussed. 
On  the  south  side  of  the  river  the  Grotton,  Union  Cattle  Company, 
Narrows,  and  Mitchell  ditches  are  in  operation.  The  last-named  one 
(which  irrigates  a  large  tract  farther  east,  in  Nebraska)  has  a  second 
head  gate,  known  as  the  Gering  Branch.     The  Platte  River  ditches 
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are  so  situated  that  thej^  are  practically  above  all  the  alluvium  of  the 
valley.  This  area,  however,  is  not  all  suitable  for  cultivation,  since 
some  of  it  is  too  uneven  and  other  portions  are  so  sandy  and  gravelly 
that  the  water  can  not  be  economicall}'^  applied.  With  farther 
preparation  of  the  land  and  by  successive  saturation  of  the  soil  areas 
which  are  now  not  cultivated  will  be  rendered  suitable  for  farm  land. 

It  has  been  proposed  to  divert  the  waters  of  the  North  Platte 
near  Guernse}^  to  the  west  of  the  area  here  discussed,  and  carry 
it  by  means  of  a  long  ditch  into  the  Goshen  Hole  country  (see  fig.  4). 
Surveys  have  been  made  along  the  line  where  this  ditch  is  expected 
to  run,  but  the  cost  of  construction  has  been  considered  relatively  too 
great,  and  because  of  having  to  cross  streams  and  to  maintain  the 
canal  through  a  rough  country,  promoters  of  this  enterprise  have  been 
deterred  from  carrying  out  their  plans.  The  country  in  Goshen  Hole 
which  this  canal  is  expected  to  reclaim  is,  however,  of  a  character 
suited  to  irrigation. 

Recently  survej's  have  been  made  for  a  canal  on  the  north  side  of 
the  Platte  with  the  head  gate  at  the  vicinity  of  Whalen  Canyon  (see 
fig.  4).  This  ditch  is  expected  to  reclaim  a  large  tract  of  land  and 
has  been  planned  under  the  provisions  of  the  Carey  act.*  The  course 
which  it  will  follow  is  relatively  long  and  runs  through  considerable 
rough  ground,  where  there  will  be  a  loss  of  water  by  seepage  through 
the  sands  and  gravel.  This  loss,  however,  will  diminish  as  the  canal 
becomes  silted  up.  Besides  small  tracts  along  its  upper  course  the 
area  which  it  is  expected  to  reclaim  lies  principally  along  the  mouth 
of  Rawhide  Creek  and  east  of  that  stream,  which  it  will  cross. 

TIMBER,  GRASS,  AND  AGRICUIiTURAIi  PRODUCTS. 

Timber. — On  the  High  Plains,  to  which  the  area  here  discussed 
belongs,  timber  occurs  only  at  favored  localities,  and  seldom  in  areas 
sufficiently  large  to  render  it  a  valuable  resource.  In  the  absence  of 
coal,  wood  of  any  kind  is  valuable  for  fuel,  and  is  hauled  lon^  dis- 
tances. The  trees  which  grow  on  the  plains  are  not  very  good  for 
building,  although  they  are  fi'equently  utilized  by  the  settlers  for  the 
construction  of  log  houses  and  small  buildings.  Their  principal  use 
has  been  to  furnish  posts  for  fences.  One  reason  why  the  tiinl>er 
does  not  furnish  valuable  lumber  is  because  of  its  slow  and  stunted 
gro\vi^li.  Moreover,  the  varieties  do  not  represent  the  more  durable 
woods.  On  the  bluffs  and  escarpments,  and  occasionally  the  lone 
hills,  there  is  a  scant  growth  of  pine  and  cedar.  This  timber  has  been 
largely  depleted,  and  sometimes  in  cutting  it  considerable  w^aste  has 
resulted  from  the  leaving  of  the  tops  and  stumps.  After  the  tre*^ 
which  furnished  good  logs  for  building  had  been  cut  «xway  and  the 
smaller  ones  suitable  for  posts  had  been  used  up  by  the  rancbnien. 
the  settlers  found  that  wood  was  becoming  so  valuable  that   tbey 
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resorted  to  the  hauling  of  the  stumps  and  tops  for  fuel.  The  area  in 
which  the  pine  and  cedar  occurs  is  shown  on  the  accompanying  map, 
PI.  VIII.  In  nearly  all  the  localities  pine  trees  predominate  over  the 
cedar;  at  no  place  is  there  a  dense  growth.  The  color  symbol  indi- 
cates the  area  in  which  scattered  trees  are  found,  and  should  not  be 
interpreted  as  denoting  well-wooded  land. 

Along  the  streams  and  in  the  valleys  in  which  small  springs  occur 
a  growth  of  deciduous  trees  is  found.  The  species  are  relatively  few 
in  number,  the  predominating  ones  being  the  Cottonwood,  willow,  and 
box  elder.  Their  growth  is  such  that  they  do  not  furnish  good  tim- 
ber, and  their  principal  value,  outside  of  supplying  a  poor  quality  of 
firewood,  is  in  giving  shade  for  cattle  in  the  summer  and  shelter  dur- 
ing winter  storms. 

The  trees  which  have  been  able  to  maintain  themselves  are  those 
which  have  abundant  and  winged  seeds.  The  wind  transports  the 
seeds  for  long  distances,  and  it  is  probably  due  to  this  agency  that 
small  clumps  of  trees  are  found  in  gulches  at  widely  separated  locali- 
ties. The  occurrence  of  the  trees  along  the  streams  where  seeds  could 
be  transported  by  water  may  also  be  observed  on  the  Platte  River, 
Horse  Creek,  Rawhide  Creek,  and  the  other  streams. 

The  localities  which  seem  favorable  to  the  growth  of  the  soft  woods 
are  places  in  which  considerable  moisture  is  present.  The  pines  and 
cedars,  on  the  contrary,  are  found  on  the  dry  and  nearly  barren  bluffs 
and  escarpments.  It  is  probable  that  there  has  never  been  a  broader 
distribution  of  timber  than  at  the  present  time.  Except  that  settlers 
have  cut  away  the  trees,  the  tendency  has  been  toward  an  increase 
rather  than  a  decrease,  because  of  the  fact  that  prairie  fires  are  not 
allowed  to  run  so  widely  as  in  former  times. 

Grasses. — The  surface  of  the  High  Plains  is  largely  held  by  the 
grass  sod.  Without  this  protecting  covering  the  surface  would  be 
soon  deeply  channeled  by  the  run-off  water  or  blown  into  sand  hills. 
Tlie  rock  formations  and  the  detritus  which  results  from  their  weather- 
ing are  largely  sand  or  material  which  does  not  cement  readil}',  and, 
being  in  an  arid  region,  is  rapidly  reduced  to  small  particles  and  dust 
which  can  be  transported  by  the  wind.  Wherever  for  any  reason  the 
gi*ass  has  been  killed  out  one  can  observe  the  results  of  wind  erosion 
or  the  cutting  of  channels  by  the  run-off  water. 

The  grasses  which  grow  on  the  High  Plains  are  of  many  varieties. 
Probably  over  100  species  occur  within  the  area  here  discussed.  Their 
value  as  forage  is  known  to  cattlemen,  although  the  various  kinds 
are  not  carefully  distinguished.  The  more  characteristic  types  are 
commonly  denominated  buffalo  grass,  grama  grass,  wheat  grass,  bunch 
grass,  needle  grass,  prairie  grass,  blow-out  or  sand-hill  grass,  and  nig- 
ger-wool or  black-root  grass.  In  riding  across  the  prairie  the  various 
species  may  be  seen  to  occur  in  patches  of  irregular  shape,  sometimes 
of  considerable  size,  but  usually  they  are  mingled.     Where  a  single 
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8pecie8  occupies  an  area  it  may  be  distinguished  from  the  surrounding 
grasses  by  the  difference  in  color  and  length  of  stem.  Not  infre- 
quently several  species  may  be  seen  growing  in  distinctly  marked 
patches,  all  embraced  within  the  range  of  vision.  While  the  natural 
grasses  of  this  country,  with  the  exception  of  a  few  kinds,  are  not 
long  enough  to  furnish  hay,  they  are  particularly  nutritious  and  valu- 
able as  natural  pasturage.  To  one  accustomed  to  the  luxuriant  prairie 
grass  of  the  middle  section  of  the  United  States  the  buffalo  grass  and 
similar  varieties  which  are  sometimes  spoken  of  under  the  common 
name  of  "short  grass"  appears  at  first  to  be  valueless  as  pasturage. 
As  a  matter  of  fact,  according  to  the  amount  of  vegetation,  they  are 
richer  than  the  prairie  grass.  The  area  required  for  pasturage  is 
necessarily  great  because  of  the  small  growth.  Unlike  the  prairie 
grasses,  the  short  grasses  cure  on  the  sod  and  maintain  their  nutritive 
value  during  the  winter  season,  so  that  they  form  a  natural  pasture 
the  j'^ear  round.  When  fall  rains  occur  the  leaching  of  the  grass 
lessens  its  value,  but  fortunately  the  seasons  are  usually  dry. 

Although  the  grass  of  the  plains  is  short,  cert4iin  species  are  cut  for 
hay  and  are  found  to  be  of  exceptional  value.  One  of  these  is  known 
as  wheat  grass.  The  valuable  part  of  the  hay  consists  of  the  seed, 
which  somewhat  resembles  the  head  of  wheat,  although  much  smaller. 
The  longer  grasses  of  the  sand  hills  are  also  cut,  but  are  not  esteemed 
so  highly.  In  mowing,  the  hay  is  made  to  fall  on  a  table  behind  the 
sickle  bar,  where  it  is  held  until  a  considerable  quantitj'^  is  accumu- 
lated, when  it  is  dumped.  This  obviates  the  necessity  of  raking  and 
makes  it  possible  to  gather  hay  which  it  would  be  difficult  to  collect 
by  any  other  method. 

Herbaceous  pla7its. — In  the  more  sandy  portion  of  the  countrj-,  par- 
ticularly within  the  area  of  Goshen  Hole,  sagebrush  and  grease  wood 
are  found,  practically  excluding  other  plants  at  certain  localities. 
These  herbaceous  plants  serve  the  purpose  of  forage  to  some  extent, 
but  are  not  so  valuable  as  the  prairie  grass.  Sheep  eat  them  much 
more  than  cattle  do,  and  are  practically  the  only  stock  which  can  be 
herded  in  such  an  area.  Intermingled  with  the  grease  wood  and  sage- 
brush are  large  patches  of  cactus  or  prickly  pear.  Where  both  of 
these  occur  the  prairie  grass  is  choked  out  and  the  land  rendered 
nearly  valueless  for  grazing.  The  most  important  function  of  this 
class  of  vegetation  is  in  retaining  the  sand,  which  would  otherwise  be 
blow^n  into  sand  hills. 

Agricultural  products. — Most  of  the  land  which  is  cultivated  is 
under  irrigation.  The  seasons  are  not  favorable  for  raising  grain, 
although  some  of  it  is  produced  each  year.  Oats,  wheat,  and  barley 
do  well  when  irrigated  and  not  attacked  by  rust  or  mildew.  Inasmuch 
as  the  cattle  industry  requires  a  large  amount  of  forage,  ranchmen 
have  found  it  to  their  advantage  to  raise  alfalfa,  since  its  yield  is 
large  and  it  requires  little  cultivation.     The  areas  indicated  on  the 
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map  (PI.  VIII)  as  being  irrigated  are  nearly  all  devoted  to  the  raising 
of  alfalfa.  The  hay  commands  a  good  price  for  local  use.  Along  the 
valleys  where  it  is  raised  the  larger  ranches  are  located,  and  during 
winter  the  cattle  which  must  be  fed  are  brought  in  off  the  range  and 
carried  through  the  winter  storms  by  feeding  on  the  alfalfa.  The 
hardier  cattle  are  usually  left  to  graze  on  land  which  is  reserved  for 
winter  pasture.  The  particular  value  of  alfalfa  to  the  ranchman  lies 
in  the  fact  that  he  is  enabled  by  feeding  it  to  prevent  losses  in  his 
herd  and  bring  his  stock  through  in  better  condition  for  fattening  in 
the  spring,  so  that  they  go  into  the  market  early. 

Forage  plants  other  than  alfalfa  have  not  been  experfmented  with 
extensively.  It  is  not  improbable  that  other  crops  could  be  raised 
which  w^ould  yield  a  larger  amount  of  food  for  cattle  per  acre  than 
alfalfa.  They  would  require  more  cultivation,  however,  and  this 
would  be  against  their  popularity  in  a  region  where  labor  is  relatively 
scarce. 

In  exceptional  years  good  crops  can  be  raised  without  irrigation, 
and  there  are  settlers  in  western  Nebraska,  adjacent  to  the  area  here 
discussed,  who  are  successful  in  maintaining  farms  on  the  uplands. 
In  Wyoming  few  attempt  to  cultivate  the  prairie  land.  This  differ- 
ence in  the  agricultural  industry  might  at  first  sight  appear  to  be  due 
to  a  diffei'ence  in  the  kind  of  settlers.  In  Wyoming  the  country  is 
given  over  to  ranchmen,  who  enjoy  the  privileges  of  free  range,  while 
in  Nebraska  the  herd  law  protects  the  settlers,  whose  crops  might 
otherwise  be  overrun  by  cattle  even  if  fairly  good  fences  were  built. 

HETTIiEMENT  AND  OCCUPANCY  OF  PUBUC  liANDS. 

Early  settlement  relative  to  water  for  stock, — The  first  settlers  in  the 
plains  region  were  cattlemen  who  located  their  home  ranches  with 
respect  to  stock  water,  natural  meadow,  pasture,  and  sheltered  local- 
ities. In  the  beginning  of  the  stock-raising  industry  the  herds  were 
widely  separated  and  there  was  no  crowding.  With  increase  of  the 
size  of  the  herds  and  the  establishment  of  ranches  by  men  of  large 
capital,  there  naturally  arose  conflicts  concerning  privileges  of  the 
range.  In  order  to  maintain  themselves  and  obtain  exclusive  use 
of  grazing  lands,  the  first  effort  of  the  cattlemen  was  directed  to 
securing  the  most  valuable  watering  places.  Since  the  streams  of 
the  area,  with  the  exception  of  the  larger  ones,  are  not  perennial,  the 
first  ranches  were  established  on  Sheep  Creek,  Rawhide  Creek,  Platte 
River,  and  Horse  Creek  and  its  tribuUiries.  These  are  to-day  the 
most  important  ranches,  although  many  others  may  be  found  at  locali- 
ties where  there  is  a  sufficient  supply  of  water.  The  lands  which  were 
occupied  as  home  ranches  were  homesteaded,  and  in  each  case  the 
land  to  which  title  was  thus  obtained  was  necessarily  a  small  tract. 
The  ranchman  did  not  need  land  for  agricultural  purposes,  and  with 
free  range  his  cattle  were  left  to  graze  as  widely  as  they  wished,  and 
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he  counted  on  their  return  to  the  watering  place  as  one  means  of 
holding  his  herd  together. 

After  the  most  desirable  locations  had  l)een  secured  for  the  herds 
a  new  ranchman  coming  into  the  countrj'  found  it  difficult  to  obtain 
open  water  at  a  locality  where  his  cattle  would  have  an  independent 
range.  The  spring  branches  and  smaller  streams,  and  even  the  ponds, 
have  become  important  as  the  crowding  of  herds  has  increased.  As 
long  as  there  was  no  inducement  to  settlers  to  homestead  the  land, 
because  it  was  of  little  value  for  agricultural  purposes,  the  cattlemen 
by  mutual  agreement  allowed  their  herds  to  mingle  to  a  considerable 
extent,  and  depended  upon  the  round-ups  for  keeping  track  of  them. 
With  the  passing  of  the  law  which  provided  for  obtaining  title  to  the 
lands  by  constructing  irrigation  ditches,  a  new  element  entered  in 
the  competition  for  possession  of  the  grazing  lands. 

Entry  of  lands  under  the  desert-lands  acf.^ — According  to  the  pro- 
visions of  the  so-called  desert -lands  act,  a  large  number  of  irrigation 
ditches  were  constructed  which  were  intended  to  utilize  the  supply  of 
the  larger  streams.  The  nature  of  the  country  is  such  that  ditches 
could  be  built  with  very  little  expense,  especially  if  thej^  were  made 
to  parallel  the  stream  channels,  and  inasmuch  as  there  is  consider- 
able grade  to  the  streams  at  some  localities,  ditches  were  carried  for 
a  considerable  distance  away  from  the  valleys.  Although  it  was  the 
intention  that  the  ditches  constructed  under  the  desert  act  should  be 
for  the  purpose  of  irrigation,  in  reality  many  of  them  simply  served 
the  purpose  of  obtaining  title  to  the  land.  By  constructing  a  ditch 
parallel  to  the  stream  the  use  of  the  water  for  irrigation  purposes  was 
obtained,  and  also  the  ownei-ship  of  the  land,  which  brought  with  it 
control  of  the  stream  as  a  watering  place  for  cattle.  Since  the  water 
supply  was  not  adequate  for  irrigation  purposes  all  the  3'ear  round, 
the  cattlemen  frequently  preferred  to  allow  the  water  to  flow  on  to  a 
natural  meadow  or  pasture  land  and  make  it  more  valuable  for  their 
herds,  rather  than  to  attempt  the  raising  of  ci'ops.  Some  of  the 
ditehes  which  were  constructed  were  practically  abandoned  as  soon 
as  the  title  to  the  land  through  which  they  were  built  was  secured. 
Wheie  the  supply  of  water  in  the  streams  was  I'eally  adequate  for 
irrigation  purposes  the  ditches  which  were  built  are  of  use  at  the 
present  time,  provided  the}'  had  prior  rights.  The  ditches,  however, 
which  were  constructed  with  second  and  third  rights  to  the  water 
have  in  many  cases  been  abandoned  because  the  ditch  having  the 
first  right  takes  all  the  flow  at  the  season  of  the  year  when  it  is  most 
essential  to  the  crops. 

As  soon  as  the  construction  of  irrigation  ditches  began,  the  cattle- 
men saw  that  it  would  be  necessary-  for  them  to  enter  into  the  projects 
or  they  would  be  deprived  of  water  for  their  stock.  Accordingly, 
there  is  hardly  any  part  of  the  couraes  of  the  perennial  streams  along 
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which  ditches  have  not  been  built  in  order  to  protect  the  water  rights 
and  obtain  titles  to  the  lands  bordering  the  streams.  Where  there 
was  only  a  limited  supply  of  water,  such  as  could  not  be  I'easonably 
expected  to  irrigate  a  crop,  ditches  were  sometimes  constructed  in 
order  to  obtain  title  to  the  land  so  as  to  exclude  herds  from  the  privi- 
lege of  watering.  Examples  of  such  ditches  will  be  found  near 
springs  and  along  the  valleys  in  which  the  water  flows  only  at  flood 
time  and  at  other  seasons  stands  in  water  holes. 

The  nature  of  the  soil  and  rock  formations  in  the  Patrick  and  Goshen 
Hole  quadrangles  is  such  that  very  little  work  is  required  in  excavat- 
ing the  ditches.  On  the  other  hand,  the  loose  and  sandj^  nature  of 
the  country  rendered  a  ditch  of  little  value  when  first  constructed, 
because  the  water  which  entered  it  seeped  into  the  ground.  After  the 
flow  has  been  maintained  for  some  time  the  silting-up  process  made 
the  ditches  carry  a  larger  percentage  of  the  water,  but  unless  they 
were  kept  up  and  utilized  for  agricultural  purposes  they  soon  fell  into 
a  poor  state  of  repair,  as  a  result  of  the  breaking  down  of  the  banks, 
which  consisted  simply  of  sandy  loam.  When  the  water  was  turned 
to  no  other  purpose  than  that  of  irrigating  natural  meadows  for  pas- 
ture land,  and  cattle  were  allowed  to  frequent  the  ditch,  it  was  a  mat- 
ter of  but  a  short  time  until  the  herds  had  destroyed  its  usefulness. 

By  reference  to  the  accompanying  map,  PI.  XI,  the  reader  will  see 
what  portion  of  the  country  was  entered  under  the  desert-lands  act. 
The  percentage  of  land  to  which  title  was  obtained  under  the  provi- 
sions of  this  act  is  relativel}'  large  as  compared  with  the  whole  amount 
of  land  thus  far  entered  by  settlers.  A  considerable  portion  of  the 
land  entered  under  the  desert-lands  act  was  never  proved  up  accord- 
ing to  its  provisions,  because  of  certain  rulings  of  the  Land  Office 
which  required  a  more  complete  reclamation  than  the  value  of  the 
land  would  warrant.  In  some  instances  the  cost  of  constructing 
ditches  or  placing  them  in  complete  operation  would  have  been  too 
great,  and  the  land,  when  considered  valuable,  was  reentered  under 
other  acts. 

While  it  was  not  the  intention  of  many  who  promoted  irrigation 
enterprises  to  simplj'^  obtain  title  to  the  land  in  order  to  control  the 
range,  this  was  the  final  result  in  many  cases.  Even  where  the  cost 
of  the  construction  of  the  ditches  was  great  and  fully  equal  to  the  cost 
of  the  land  through  other  modes  of  entry,  the  final  result  has  been 
the  same  and  the  lands  are  now  used  onlj'  for  grazing  purposes.  The 
law  under  which  the  proposed  irrigation  ditches  in  this  region  will  be 
constructed  is  known  as  the  Carey  act.  *  It  supersedes  the  desert-lands 
act  and  provides  for  more  complete  reclamation.  With  the  exception 
of  the  waters  of  the  Platte,  all  the  supply  available  for  imgation  pur- 
poses was  practicallj"  appropriated  under  the  desert-lands  act,  and  the 
Carey  act  will  be  oi)erative  principally  along  the  valley  of  Platte  River. 

*  Fur  the  provisions  of  this  act  see  Appendix. 
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Construction  of  reservoirs  on  public  lands  for  watering  live  stock. — 
The  provisions  of  the  act  of  Congress  relative  to  the  construction  on 
the  public  domain  of  reservoirs  for  watering  stock  are  set  forth  in  the 
appendix  to  this  paper.  The  regulations  and  rulings  of  the  Land 
Office  relative  to  this  act  are  too  lengthy  to  be  set  forth  here.  They 
provide  that  not  more  than  160  acres  shall  be  reserved  for  a  reservoir, 
and  that  no  reservoir  shall  be  made  within  a  half  mile  of  the  bound- 
aries of  a  group  of  160  acres  of  adjoining  or  cornering  tracts  already 
reserved  under  this  act.  Land  so  reserved  shall  not  be  fenced,  but 
shall  be  kept  open  to  the  free  use  of  any  person  desiring  to  water 
animals  of  any  kind.  The  rulings  also  provide  that  the  reservoir 
shall  be  constructed  within  two  years  after  the  filing  for  the  site. 

As  a  matter  of  fact,  the  reservoirs  have  seldom  been  constructed. 
Ranchmen  have,  however,  filed  upon  such  sites  as  it  has  been  of  ad- 
vantage to  them  to  reserve  for  free  range.  Where  there  has  been  a 
probability  of  a  portion  of  the  public  domain  being  included  within 
an  illegal  fence,  the  filing  of  a  reservoir  site  has  been  resorted  to  by  a 
rival  ranchman  in  order  to  protect  his  interests.  Since  the  lands  on 
which  reservoir  sites  are  located  are  reserved  from  public  sale,  tiling 
on  them  has  in  some  cases  been  resorted  to  as  a  means  of  preventing 
the  occupancy  by  prospective  settlers  under  the  provisions  of  other 
acts. 

Entry  of  lands  under  the  lioniestead,  preemptiony  iimher-culturey 
timber  and  stone,  and  other  acts. — Upon  examination  of  the  map, 
PI.  XI,  which  shows  the  classes  of  entry  of  lands,  it  will  be  seen  that 
the  portion  which  lies  in  Nebraska  was  practically  all  taken  under  the 
homestead  act.  During  the  period  when  it  was  supposed  that  the 
plains  country  could  be  utilized  for  agricultural  pui-poses  settlers  were 
induced  to  take  up  the  lands  of  western  Nebraska  in  the  more  invit- 
ing localities,  and  titles  were  perfected  in  a  large  percentage  of  cases 
where  the  land  was  entered,  although  actual  residence,  cultivation, 
and  improvement  were  only  such  as  were  demanded  by  the  letter  of 
the  law.  The  lands  which  are  owned  by  private  individuaLs,  as  a 
result  of  this  influx  of  settlers,  practically  all  lies  open  and  unfenced, 
except  where  there  is  a  supply  of  water  available  for  irrigation  or  for 
the  support  of  a  herd.  The  ranchmen  have  acquired  simply  that 
portion  of  the  land  which  borders  the  streams,  and  by  owning  this 
are  able  to  control  the  range. 

The  percentage  of  land  entered  under  these  acts  in  Wyoming  is  rela- 
tively less  than  in  Nebraska.  This  is  probably  due  to  the  diflferent 
conditions  which  influenced  settlers  in  going  into  the  plains  country, 
and  is  largely  due  to  the  fact  that  the  law  relative  to  herding  and  free 
range  was  different  in  the  two  States. 

Occupancy  of  land  not  naturally  watered, — Recently  ranchmen 
have  found  that  the  tracts  of  land  which  are  not  occupied  are  the 
broad  stretches  of  upland  in  which  open  water  is  found  during  only  a 
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part  of  the  year.  In  order  to  utilize  this  type  of  country,  wells  have 
been  drilled  and  windmills  erected.  The  water  obtained  b}^  pumping 
is  stored  in  tanks  and  allowed  to  flow  into  watering  troughs,  so  as  to 
furnish  the  cattle  a  constant  supply.  The  percentage  of  successful 
wells  thus  far  has  been  encouraging,  and  there  promises  to  be  a  larger 
number  in  operation  in  the  near  future.  There  are  advantages  in 
such  a  method  of  watering  stock  over  the  usual  method  of  allowing 
them  to  run  to  ponds  or  streams,  particularly  where  there  is  no  con- 
stant flow.  The  water  supply  in  watering  troughs  at  the  wells  can  be 
kept  clean,  and  by  having  the  wells  distributed  at  regular  intervals 
the  distance  which  the  cattle  have  to  travel  is  practically  reduced  to 
the  distance  which  they  naturally  go  in  grazing. 

At  the  present  time  the  school  lands  and  State  selections  may  be 
leased  for  5  per  cent  per  annum  of  their  appraised  value.  The  min- 
imum for  grazing  lands  is  $16  for  a  section  of  640  acres.  By  leasing 
these  lands  the  stockmen  have  locations  for  wells  which  they  may 
control,  and  the  intermediate  country  being  a  free  range,  they  are 
practically  in  possession  of  all  of  it  for  gi*azing  purposes.  This  method 
of  occupancy  does  not  necessitate  the  expenditure  of  any  large  sum 
in  permanent  improvements,  and  at  the  same  time  it  enables  the 
ranchmen  on  the  high  prairies  away  from  the  streams  to  become  strong 
competitors  for  the  use  of  the  range.  Previous  to  such  occupancy 
the  cattlemen  who  controlled  the  water  of  the  streams  had,  by  mutual 
agreement,  determined  the  amount  of  the  range  which  they  would 
use  individually,  and  in  many  cases  had  constructed  fences  which 
embraced  large  tracts  of  the  public  domain.  As  soon  as  a  newcomer 
establishes  himself  in  the  midst  of  this  range  by  digging  a  well  and 
constructing  watering  tanks,  he  is  in  a  position  to  demand  an  equal 
share  with  the  others.  In  this  way  the  illegal  fencing  will  soon  be 
done  away  with,  and  the  owners  of  the  lands  adjacent  to  the  streams 
will  no  longer  monopolize  the  range. 
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DESERT-LANDS  ACT. 

AN  ACT  to  provide  for  the  sale  of  desert  lands  in  certain  States  and  Territories. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States 
of  America  in  Congress  assembled.  That  it  shall  be  lawful  for  any  citizen  of  the 
United  States,  or  any  person  of  requisite  age  **  who  may  be  entitled  to  become  a 
citizen,  and  who  has  filed  his  declaration  to  become  such,**  and  upon  payment  of 
twenty-five  cents  per  acre,  to  file  a  declaration,  under  oath,  with  the  register  and 
the  receiver  of  the  land  district  in  which  any  desert  land  is  situated,  that  he  intends 
to  reclaim  a  tract  of  desert  land,  not  exceeding  one  section,  by  conducting  -water 
upon  the  same  within  the  period  of  three  years  thereafter:  Provided,  hoieerer. 
That  the  right  to  the  use  of  water  by  the  person  so  conducting  the  same  on  or  to 
any  tract  of  desert  land  of  six  hundred  and  forty  acres  shall  depend  upon  bona 
lide  prior  appropriation;  and  such  right  shall  not  exceed  the  amount  of  water 
actually  appropriated  and  necessarily  used  for  the  purpose  of  irrigation  and  recla- 
mation; and  all  surplus  water  over  and  above  such  actual  appropriation  and  use, 
together  with  the  water  of  all  lakes,  rivers,  and  other  sources  of  water  supply 
upon  the  public  lands,  and  not  navigable,  shall  remain  and  be  held  free  for  the 
appropriation  and  use  of  the  public  for  irrigation,  mining,  and  manufactnring 
purxx)ses  subject  to  existing  rights.  Said  declaration  shall  describe  particularly 
said  section  of  land  if  surveyed,  and  if  unsurveyed  shall  describe  the  same  as 
nearly  as  possible  without  a  survey.  At  any  time  within  the  period  of  three  years* 
after  filing  said  declaration,  upon  making  satisfactory  proof  to  the  register  and 
receiver  of  the  reclamation  of  said  tract  of  land  in  the  manner  aforesaid,  and  upon 
the  payment  to  the  receiver  of  the  additional  sum  of  one  dollar  per  acre  for  a 
tract  of  land  not  exceeding  six  hundred  and  forty  acres  to  anyone  person,  a  x>atent 
for  the  same  shall  be  issued  to  him:  Provided,  That  no  person  shall  be  x>emiitted 
to  enter  more  than  one  tract  of  land,  and  not  to  exceed  six  hundred  and  forty 
acres,  which  shall  be  in  compact  form. 

Sec.  2.  That  all  lands  exclusive  of  timber  lands  and  mineral  lands  which  will 
not,  without  irrigation,  produce  some  agricultural  crop,  shall  be  deemed  desert 
lands  within  the  meaning  of  this  act,  which  fact  shall  be  ascertained  by  proof  of 
two  or  more  credible  witnesses  under  oath,  whose  affidavits  shall  be  filed  in  the 
land-office  in  which  said  tract  of  land  may  be  situated. 

Sec.  3.  That  this  act  shall  only  apply  to  and  take  effect  in  the  States  of  CaH- 
fomia,  Oregon,  and  Nevada,  and  the  Territories  of  Washington,  Idaho,  Montana. 
Utah,  Wyoming,  Arizona,  New  Mexico,  and  Dakota,  and  the  determination  of 
what  may  be  considered  desert  land  shall  be  subject  to  the  decision  and  regolation 
of  the  Commissioner  of  the  General  Land  Office. 

Approved,  March  3,  1877.     (19  Stat.  L.,  p.  377.) 
42 
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By  the  act  approved  March  3,  1891  (26  Stat.  L.,  1096),  entitle!  *'An 
act  to  repeal  timber-culture  laws,  and  for  other  purposes,"  the  follow- 
ing sections  were  added  to  the  desert- lands  acts: 

Sec.  4.  That  at  the  time  of  filing  the  declaration  hereinbefore  required  the  party 
shall  also  file  a  map  of  said  land,  which  shall  exhibit  a  plan  showing  the  mode  of 
contemplated  irrigation,  and  which  plan  shall  be  sufficient  to  thoroughly  irrigate 
and  reclaim  said  land,  and  prepare  it  to  raise  ordinary  agricultural  crops,  and  shall 
also  show  the  source  of  the  water  to  be  used  for  irrigation  and  reclamation.  Per- 
sons entering  or  proposing  to  enter  separate  sections  or  fractional  parts  of  sec- 
tions, of  desert  lands  may  associate  together  in  the  construction  of  canals  and 
ditches  for  irrigating  and  reclaiming  all  of  said  tracts,  and  may  file  a  joint  map 
or  maps  showing  their  plan  of  internal  improvements. 

Sec.  5.  That  no  land  shall  be  patented  to  any  person  under  this  act  unless  he  or 
his  assignors  shall  have  exi)ended  in  the  necessary  irrigation,  reclamation,  and 
cultivation  thereof,  by  means  of  main  canals  and  branch  ditches,  and  in  perma- 
nent improvements  upon  the  land,  and  in  the  purchase  of  water  rights  for  the 
irrigation  of  the  same,  at  least  three  dollars  per  acre  of  whole  tract  reclaimed  and 
patented  in  the  manner  following:  Within  one  year  after  making  entry  for  such 
tract  of  desert  land  as  aforesaid,  the  party  so  entering  shall  ezx)end  not  less  than 
one  dollar  per  acre  for  the  purposes  aforesaid;  and  he  shall  in  like  manner  expend 
the  sum  of  one  dollar  per  acre  during  the  second  and  also  during  the  third  year 
thereafter,  until  the  fuU  sum  of  three  dollars  per  acre  is  so  expended.  Said  party 
shall  file  during  each  year  with  the  register,  proof,  by  the  affidavits  of  two  or 
more  credible  witnesses,  that  the  full  sum  of  one  dollar  per  acre  has  been 
expended  in  such  necessary  improvements  during  such  year,  and  the  manner  in 
which  expended,  and  at  the  expiration  of  the  third  year  a  map  or  plan  showing 
the  character  and  extent  of  such  improvements.  If  any  party  who  has  made  such 
application  shall  fail  during  any  year  to  file  the  testimony  aforesaid,  the  lands 
shall  revert  to  the  United  States,  and  the  twenty-five  cents  advanced  payment 
shall  be  forfeited  to  the  United  States,  and  the  entry  shall  be  canceled.  Nothing 
herein  contained  shall  prevent  a  claimant  from  making  his  final  entry  and  receiv- 
ing his  patent  at  an  earlier  date  than  hereinbefore  prescribed,  provided  that  he 
then  makes  the  required  proof  of  reclamation  to  the  aggregate  extent  of  three 
dollars  per  acre:  Provided ^  That  proof  be  further  required  of  the  cultivation  of 
one-eighth  of  the  land. 

Sec.  6.  That  this  act  shall  not  affect  any  valid  rights  heretofore  accrued  under 
said  act  of  March  third,  eighteen  hundred  and  seventy-seven,  but  all  bona  fide 
claims  heretofore  lawfully  initiated  may  be  perfected,  upon  due  compliance  with 
the  provisions  of  said  act,  in  the  sam3  manner,  upon  the  same  terms  and  condi- 
tions, and  subject  to  the  same  limitations,  forfeitures,  and  contests  as  if  this  act 
had  not  been  passed;  or  said  claims,  at  the  option  of  the  claimant,  may  be  per- 
fected and  patented  under  the  provisions  of  said  act,  as  amended  by  this  act,  so 
far  as  applicable;  and  all  acts  and  parts  of  acts  in  confiict  with  this  act  are  hereby 
repealed. 

Sec.  7.  That  at  any  time  after  filing  the  declaration,  and  within  the  period  of 
four  years  thereafter,  upon  making  satisfactory  proof  to  the  register  and  the 
receiver  of  the  reclamation  and  cultivation  of  said  land  to  the  extent  and  cost 
and  in  the  manner  aforesaid,  and  substantially  in  accordance  with  the  plans  herein 
provided  for,  and  that  he  or  she  is  a  citizen  of  the  United  States,  and  upon  pay- 
ment to  the  receiver  of  the  additional  sum  of  one  dollar  per  acre  for  said  land,  a 
patent  shall  issue  therefor  to  the  applicant  or  his  assigns;  but  no  person  or  asso- 
ciation of  persons  shall  hold,  by  assignment  or  otherwise  prior  to  the  issue  of 
patent,  more  than  three  hundred  and  twenty  acres  of  such  arid  or  desert  lands; 
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bat  thi^  section  shall  not  apply  to  entries  made  or  initiated  prior  to  the  approyal 
of  this  act:  Provided,  however,  That  additional  proofs  may  be  required  at  any 
time  within  the  period  prescribed  by  law,  and  that  the  claims  or  entries  made 
under  this  or  any  preceding  act  shall  be  subject  to  contest,  as  provided  by  the  law 
relating  to  homestead  cases,  for  illegal  inception,  abandonment,  or  failure  to  com- 
ply with  the  requirements  of  law,  and  upon  satisfactory  proof  thereof  shall  be 
canceled,  and  the  lands  and  moneys  paid  therefor  shall  be  forfeited  to  the  I7nit<ed 
States. 

Sec.  8.  That  the  provisions  of  the  act  to  which  this  is  an  amendment,  and  the 
amendments  thereto,  shall  apply  to  and  be  in  force  in  the  State  of  Colorado,  as 
well  as  the  States  named  in  the  original  act;  and  no  person  shall  be  entitled  to 
make  entry  of  desert  land  except  he  be  a  resident  citizen  of  the  State  or  Territory 
in  which  the  land  sought  to  be  entered  is  located. 

The  Commissioner  of  the  Greneral  Land  Office  interpreted  this  act  as 
follows : 

The  act  of  March  8,  1877,  entitled  *'An  act  to  provide  for  the  sale  of  desert 
lands  in  certain  States  and  Territories  "  (19  Stat.  L.,  377;  Appendix,  No.  4,  p.  164), 
contained  three  sections.  By  the  act  of  March  3, 1891  (26  Stat.  L. ,  1095;  Appendix, 
No.  44,  p.  221) ,  five  sections  were  added  thereto,  numbered  from  4  to  8.  The  first 
section  provides  for  the  reclamation  of  such  lands  by  *'  conducting  water  upon  the 
same."  The  second  section  provides  '^  that  all  lands,  exclusive  of  timber  lands 
and  mineral  lands,  which  will  not,  without  artificial  irrigation,  produce  some 
agricultural  crop  shall  be  deemed  desert  lands  within  the  meaning  of  this  act," 
and  the  third  section  provides  that  '*  this  act  shall  only  apply  to  and  take  effect  in 
the  States  of  California,  Oregon,  and  Nevada,  and  the  Territories  of  Washington. 
Idaho,  Montana,  Utah,  Arizona,  New  Mexico,  Wyoming,  and  Dakota,  and  the 
determination  of  what  may  be  considered  desert  land  shall  be  subject  to  the  deci- 
sion and  regulation  of  the  Commissioner  of  the  Oeneral  Land  Office.** 

It  is  therefore  prescribed  as  follows: 

First.  Lands  bordering  upon  streams,  lakes,  or  other  natural  bodies  of  water, 
or  through  or  upon  which  there  is  any  river,  stream,  arroyo,  lake,  pond,  body  of 
water,  or  living  spring,  are  not  subject  to  entry  under  the  desert-land  law  until 
the  clearest  proof  of  their  desert  character  is  furnished. 

Second.  Lands  which  produce  native  grasses  sufficient  in  quantity,  if  unfed  by 
grazing  animals,  to  make  an  ordinary  crop  of  hay  in  usual  seasons  are  not  desert 
lands. 

Third.  Lands  which  will  produce  an  agricultural  crop  of  >ny  kind  in  amount 
to  make  the  cultivation  reasonably  remunerative  are  not  desert. 

Fourth.  Lands  containing  sufficient  moisture  to  produce  a  natural  g^rowth  of 
trees  are  not  to  be  classed  as  desert  lands. 

CAREY    ACT. 

Section  4  of  the  act  of  August  18,  1894,  entitled  **An  act  making 
appropriations  for  sundry  civil  expenses  of  the  Government  for  the 
fiscal  year  ending  June  30,  1895,  and  for  other  purposes"  (28  Stat.  L., 
372-422),  authorizes  the  Secretary  of  the  Interior,  with  the  approval 
of  the  President,  to  contract  and  agree  to  patent  to  the  States  of 
Washington,  Oregon,  California,  Nevada,  Idaho,  Montana,  Wyoming, 
Colorado,  North  Dakota,  South  Dakota,  and  Utah,  or  any  other  States, 
as  provided  in  the  act,  in  which  may  be  found  desert  lands,  not  to 
exceed  1,000,000  acres  of  such  lands  to  each  State,  under  certain 
conditions. 
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The  text  of  the  act  is  as  follows: 

Sec.  4.  That  to  aid  the  pnhlic-land  States  in  the  reclamation  of  the  desert  lands 
therein,  and  the  settlement,  cultivation,  and  sale  thereof  in  small  tracts  to  actual 
settlers,  the  Secretary  of  the  Interior,  with  the  approval  of  the  President,  be,  and 
hereby  is,  authorized  and  empowered,  upon  proper  application  of  the  State,  to  con- 
tract and  agree,  from  time  to  time,  with  each  of  the  States  in  which  there  may  be 
situated  desert  lands  as  defined  by  the  act  entitled  ''  An  act  to  provide  for  the  sale 
of  desert  lands  in  certain  States  and  Territories,"  approved  March  third,  eighteen 
hundred  and  seventy-seven,  and  the  act  amendatory  thereof,  approved  March 
third,  eighteen  hxmdred  and  ninety-one.  binding  the  United  States  to  donate,  grant, 
and  patent  to  the  State  free  of  cost  for  survey  or  price  such  dec3rt  lands,  not 
exceeding  one  million  acr^s  in  each  State,  as  the  State  may  cause  to  be  irrigated, 
reclaimed,  occupied,  and  not  less  than  twenty  acres  of  each  one  hundred  and  sixty- 
acre  tract  cultivated  by  actual  settlers,  within  ten  years  next  after  the  passage  of 
this  act,  as  thoroughly  as  is  required  of  citizens  who  may  enter  under  the  said 
desert-land  law. 

Before  the  application  of  any  State  is  allowed  or  any  contract  or  agreement  is 
executed  or  any  segregation  of  any  of  the  land  from  the  public  domain  is  ordered 
by  the  Secretary  of  the  Interior,  the  State  shall  file  a  map  of  the  said  land  pro- 
posed to  be  irrigated  which  shall  exhibit  a  plan  showing  the  mode  of  the  contem- 
plated irrigation  and  which  plan  shall  be  sufficient  to  thoroughly  irrigate  and 
reclaim  said  land  and  prepare  it  to  raise  ordinary  agricultural  crops  and  shall  also 
show  the  source  of  the  water  to  be  used  for  irrigation  and  reclamation,  and  the 
Secretary  of  the  Interior  may  make  necessary  regulations  for  the  reservation  of 
the  lands  applied  for  by  the  States  to  date  from  the  date  of  the  filing  of  the  map  and 
plan  of  irrigation,  but  such  reservation  shall  be  of  no  force  whatever  if  such  map 
and  plan  of  irrigation  shall  not  be  approved .  That  any  State  contracting  under  this 
section  is  hereby  authorized  to  make  all  necessary  contracts  to  cause  the  said  lands 
to  be  reclaimed,  and  to  induce  their  settlement  and  cultivation  in  accordance  with 
and  subject  to  the  provisions  of  this  section;  but  the  State  shall  not  be  authorized 
to  lease  any  of  said  lands  or  to  use  or  dispose  of  the  same  in  any  way  whatever, 
except  to  secure  their  reclamation,  cultivation,  and  settlement. 

As  fast  as  any  State  may  furnish  satisfactory  proof  according  to  such  rules  and 
regulations  as  may  be  prescribed  by  the  Secretary  of  the  Interior,  that  any  of  said 
lands  are  irrigated,  reclaimed,  and  occupied  by  actual  settlers,  patents  shal^  be 
issued  to  the  State  or  its  assigns  for  said  lands  so  reclaimed  and  settled:  jFVo- 
vided.  That  said  States  shall  not  sell  or  dispose  of  more  than  one  hundred  and  sixty 
acres  of  said  lands  to  any  one  person,  and  any  surplus  of  money  derived  by  any 
State  from  the  sale  of  said  lands  in  excess  of  the  cost  of  their  reclamation,  shall 
be  held  as  a  trust  fund  for  and  be  applied  to  the  reclamation  of  other  desert  lands 
in  such  State.  That  to  enable  the  Secretary  of  the  Interior  to  examine  any  of  the 
lands  that  may  be  selected  under  the  provisions  of  this  section,  there  is  hereby 
appropriated  out  of  any  moneys  in  the  Treasury,  not  otherwise  appropriated,  one 
thousand  dollars. 

In  the  act  making  appropriations  for  sundry  civil  expenses  of  the 
Government  for  the  fiscal  year  ending  June  30,  1897,  and  for  other 
purposes,  approved  June  11,  1890  (29  Stat.  L.,  413-434),  there  is,  under 
the  head  of  appropriation  for  *' Surveying  public  lands,"  the  following 
provision : 

That  under  any  law  heretofore  or  hereafter  enacted  by  any  State,  providing 
for  the  reclamation  of  arid  lands,  in  pursuance  and  acceptance  of  the  terms  of 
the  grant  made  in  section  four  of  an  act  entitled  **An  act  making  appropriations 
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for  the  sundry  civil  expenses  of  the  Government  for  the  fiscal  year  ending  June 
thirtieth,  eighteen  hundred  and  ninety-five,'*  approved  August  eighteenth, 
eighteen  hundred  and  ninety-four,  a  lien  or  liens  is  hereby  authorized  to  be  cre- 
ated by  the  State  to  which  such  lands  are  granted  and  by  no  other  authority  what- 
ever, and  when  created  shall  be  valid  on  and  against  the  sejmrate  legal  subdivi- 
sions of  land  reclaimed,  for  the  actual  cost  and  necessary  expenses  of  reclamation 
and  reasonable  interest  thereon  from  the  date  of  reclamation  until  disposed  of  to 
actual  settlers;  and  when  an  ample  supply  of  water  is  actually  furnished  in  a 
substantial  ditch  or  canal,  or  by  artesian  wells  or  reservoirs,  to  reclaim  a  particu- 
lar tract  or  tracts  of  such  lands,  then  patents  shall  issue  for  the  same  to  such 
State  without  regard  to  settlement  or  cultivation:  Provided,  That  in  no  event, 
in  no  contingency,  and  under  no  circumstances  shall  the  United  States  be  in  any 
manner  directly  or  indirectly  liable  for  any  amount  of  any  such  lien  or  liability, 
in  whole  or  in  part. 

The  limitation  of  time  in  the  above-quoted  section  4  was  modified 
by  section  3  of  the  act  entitled  '*An  act  making  appropriations  for 
sundiy  civil  expenses  of  the  Government  for  the  fiscal  year  ending 
June  thirtieth,  nineteen  hundred  and  two,  and  for  other  purposes," 
approved  March  3,  1901  (31  Stat.  L.,  1133-1188),  which  provides  as 
follows: 

Sec.  3.  That  section  4  of  the  act  of  August  eighteenth,  eighteen  hundred  and 
ninety-four,  entitled  **An  act  making  appropriations  for  sundry  civil  expenses  of 
the  Government  for  the  fiscal  year  ending  June  thirtieth,  eighteen  hundred  and 
ninety-five,  and  for  other  purposes,"  is  hereby  amended  so  that  the  ten  years' 
period  within  which  any  State  shall  cause  the  lands  applied  for  under  said  act  to 
be  irrigated  and  reclaimed,  as  provided  in  said  section  as  amended  by  the  act  of 
June  eleventh,  eighteen  hundred  and  ninety-six,  shall  begin  to  run  from  the  date 
of  approval  by  the  Secretary  of  the  Interior  of  the  State's  application  for  the  seg- 
regation of  such  lands:  and  if  the  State  fails  within  said  ten  years  to  cause  the 
whole  or  any  part  of  the  lands  so  segregated  to  be  so  irrigated  and  reclaimed,  the 
Secretary  of  the  Interior  may,  in  his  discretion,  continue  said  segregation  for  a 
period  of  not  exceeding  five  years,  or  may,  in  his  discretion,  restore  such  lands  to 
the  public  domain. 

AN    ACT    PROVIDING     FOR     THE     CONSTRUCTION    OF     RESERVOIRS     ON 

PUBLIC   LANDS  FOR  WATERING  LIVE  STOCK. 

The  act  approved  January  13,  1807  (29  Stat.  L.,  484),  entitled  '*An 
act  providing?  for  the  location  and  purchase  of  public  lands  for  reser- 
voir sites,"  is  as  follows: 

Be  it  enacted  by  the  Senate  and  House  of  Representatwes  of  the  United  States 
of  America  in  Congress  assembled.  That  any  person,  live-stock  company,  or 
transportation  corporation  engaged  in  breeding,  grazing,  driving,  or  transport- 
ing live  stock  may  construct  reservoirs  upon  unoccupied  public  lands  of  the 
United  States,  not  mineral  or  otherwise  reserved,  for  the  purpose  of  furnishing 
water  to  such  live  stock,  and  shall  have  control  of  such  reservoir,  under  regula- 
tions prescribed  by  the  Secretary  of  the  Interior,  and  the  lands  uiK)n  which  the 
same  is  constructed,  not  exceeding  one  hundred  and  sixty  acres,  so  long  as  such 
reservoir  is  maintained  and  water  kept  therein  for  such  purposes:  Provided,  That 
such  reservoir  shall  not  be  fenced  and  shall  be  open  to  the  free  use  of  any  pennon 
desiring  to  water  animals  of  any  kind. 
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Sec.  2.  That  any  person,  live-stock  company,  or  corporation  desiring  to  avail 
themselves  of  the  provisions  of  this  act  shall  file  a  declaratory  statement  in  the 
United  States  land  office  in  the  district  where  the  land  is  sitnated,  which  state- 
ment shall  describe  the  land  where  snch  reservoir  is  to  be  or  has  been  constructed; 
shall  state  what  business  such  corporation  is  engaged  in;  specify  the  capacity  of 
the  reservoir  in  gallons,  and  whether  such  company,  person,  or  corporation  has 
filed  upon  other  reservoir  sites  within  the  same  county;  and  if  so,  how  many. 

Sec.  8.  That  at  any  time  after  the  completion  of  such  reservoir  or  reservoirs 
which,  if  not  completed  at  the  date  of  the  passage  of  this  act  shall  be  constructed 
and  completed  within  two  years  after  filing  such  declaratory  statement,  such 
person,  company,  or  corporation  shall  have  the  same  accurately  surveyed,  as 
hereinafter  provided,  and  shall  file  in  the  United  States  land  office  in  the  district 
in  which  such  reservoir  is  located  a  map  or  plat  showing  the  location  of  such  res- 
ervoir, which  map  or  plat  shall  be  transmitted  by  the  register  and  receiver  of  said 
United  States  land  office  to  the  Secretary  of  the  Interior  and  approved  by  him, 
and  thereafter  such  land  shall  be  reserved  from  sale  by  the  Secretary  of  the  Inte- 
rior so  long  as  such  reservoir  is  kept  in  repair  and  water  kept  therein. 

Sec.  4.  That  Congress  may  at  any  time  amend,  alter,  or  repeal  this  act. 

Although  the  title  indicates  that  lands  are  to  be  sold  for  reservoir 
sites,  the  act  does  not  provide  for  the  sale  of  any  lands,  and  therefore 
no  lands  can  be  sold  under  its  provisions.  The  act,  however,  directs 
the  Secretary  of  the  Interior  to  reserve  the  lands  from  sale  after  the 
approval  of  the  map  showing  the  location  of  the  reservoir. 
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